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Abstract: This environmental impact statement (EIS) documents the analysis of five alternatives (A
through E) developed by the Forest Service to revise the land and resource management plan, as
amended, for the Nantahala and Pisgah National Forests. The revised forest plan would provide for the
programmatic management of approximately one million acres administered by the U.S. Forest Service
in Western North Carolina (WNC). Alternative A is the no-action alternative and would keep in place the
management direction from the current forest plan, as amended. Alternative B responds to those who
desire more flexibility for managing vegetation patterns, wildlife habitats, recreation, and access.
Alternative Cis intended to be responsive to those who desire more certainty defined in the forest plan
and less project level flexibility for managing vegetation patterns, wildlife habitats, recreation, and
access. Alternative D is an intermediate approach between Alternatives B and C in terms of plan
restrictions versus project flexibility for vegetation management, recreation, and access. Alternative E
was added between the draft and final EIS to be responsive to public comments. The EIS analyzes the
anticipated progress toward desired conditions as well as potential environmental and social
consequences of implementing each alternative. The notice of intent (NOI) to prepare an EIS was
published in the Federal Register on March 12, 2014. The notice of availability (NOA) for the DEIS was
published in the Federal Register on February 14, 2020, and extended an additional 45 days to close on
June 29, 2020. Public input was also used to update the Revised Forest Plan and its associated Final
Environmental Impact Statement. The response to those comments can be seen in FEIS Appendix A. The
final forest plan accompanies this analysis. The Bureau of Land Management (BLM) is a cooperating
agency in the Nantahala and Pisgah NF plan revision, because the BLM has legal jurisdiction over the
federal mineral estate underlying the Nantahala and Pisgah National Forests.
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Executive Summary

This Final Environmental Impact Statement (FEIS), prepared by the U.S. Forest Service, describes and
analyzes in detail five alternatives for managing the land and resources of the Nantahala and Pisgah
National Forests. It describes the affected environment and discloses environmental effects of the
alternatives.

Proposed Action & Scope of the Decision

The Forest Service proposes to revise the amended Land and Resource Management Plan (forest plan or
plan) for the Nantahala and Pisgah National Forests (1994) in compliance with the National Forest
System (NFS) land management planning rule (36 CFR § 219), hereinafter referred to as the “2012
Planning Rule.” In this document, the terms “proposed plan,” “revised plan,” or “draft plan” are
synonymous with “proposed action.”

The proposed action is needed to address significant changes that have occurred in ecological,
economic, and social conditions in the area since the 1994 Amendment as well as changes in resource
demands, availability of new scientific information, and promulgation of new policy, including the 2012
Planning Rule. This revised forest plan addresses the Need for Change identified at the initiation of the
forest plan revision process.

The proposed action updates the goals and desired conditions, objectives, standards and guidelines, and
monitoring requirements of the plan. In addition, the proposal recommends areas for inclusion in the
National Wilderness Preservation System, identifies rivers that are eligible as Wild and Scenic Rivers,
designates Special Interest Areas, and identifies priority watersheds.

The Forest Service has prepared the proposed plan and environmental impact statement (EIS) in
accordance with Title 36 Code of Federal Regulations, Part 219 — National Forest System Land
Management Planning (2012 Planning Rule), the National Forest Management Act of 1976 (NFMA), the
National Environmental Policy Act (NEPA) of 1969, and other relevant federal and state laws and
regulations. This EIS discloses the direct, indirect, and cumulative environmental impacts that would
result from the proposed action and alternatives. The February 2020 proposed plan and associated set
of maps represent the action Alternatives B, C, or D. The plan direction for Alternative E is the final plan
and map set that accompanies this FEIS. The revised plan includes desired conditions, objectives,
standards, and guidelines for the Forests, including a new management area (MA) framework and goals
for 12 geographic areas. The preferred alternative is Alternative E.

Additional documentation, including detailed analyses of project area resources, public involvement
information, and various documents used in developing alternatives and as background information for
the resource specialists’ analyses, may be found in the planning record located at the National Forests in
North Carolina Supervisor’s Office.

Analysis in this EIS is limited to the needs for change 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 EIS. For example, issues associated with site-specific activities that are addressed by
project-level decisions are not addressed. Project-level environmental analysis will still be completed for
specific proposals to implement the forest plan’s direction.

The area affected by the proposal includes 18 counties of Western North Carolina with National Forest
System Lands managed by the National Forests in North Carolina.
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Public Engagement and the Planning Process

A land management plan (Plan) that is reflective of diverse interests and communities can only be
successfully implemented through sustained public involvement in an environment that is welcoming
and inclusive. The final Plan and final Environmental Impact Statement (EIS) was built on an
unprecedented degree of public and government involvement for the Nantahala and Pisgah NFs. The
high level of collaboration and input provides a foundation for equitable benefits from the Forests and
an increased understanding of the values of the diverse communities and individuals that care about the
planning area. The Plan's strong emphasis on public involvement has provided a platform for diverse
interests to work together to create a more inclusive and collaborative Plan.

Throughout this planning process, forest leadership and the plan revision team invested in outreach,
dialogue, and relationships with partners, community stakeholders, and non-traditional audiences to
engage them early and often throughout the planning process. In building the Plan, EIS alternatives, and
the analysis, the Forest Service engaged with local citizens, resource professionals, state agencies, local
governments, other federal agencies, federally recognized Tribes, non-government organizations,
researchers, the academic community, and youth. Additionally, there have been three active
collaborative groups involved with the Nantahala and Pisgah NFs plan revision process, representing
diverse interests.

Public and government involvement is not just part of plan development — it will be an integral part of
plan implementation, monitoring, and adaptive management. One of four plan themes is Partnering
with Others, outlining how forest managers will work with other federal, state and local governments,
Tribes, and partners across boundaries to achieve shared objectives as we implement the Plan. Working
collaboratively allows the Forest Service to accomplish more work on the ground than any one entity
could accomplish alone. The first section of plan direction outlines desired conditions for working with
others, stating that public involvement will lead to better outcomes for forest resources. During
implementation, public and local government involvement will allow for continued learning and
understanding between the Forest Service and others and will promote a common understanding of
resource opportunities and challenges. The Plan intends that proactive efforts reach both traditional and
non-traditional users and lead to a greater citizen understanding, appreciation, advocacy, and
participation in forest stewardship and conservation.

Input from public and government engagement has been used to:
e Document the current condition and trend of forest resources;

e Identify how the planning area is valued, how it can benefit local communities and how it can preserve
traditional cultures;

e |dentify the need for change;

e Draft plan direction by resource topic;

e Develop a management area structure;

e Create a geographic area chapter;

e Create alternatives;

e Inform the analysis of effects;

e Inform the final plan and environmental analysis.

e Key stages of public input included meetings prior to formal plan initiation, the plan assessment,
identifying the Need for Change, the wilderness inventory and evaluation process, and development
of plan content. The Notice of Intent (NOI) to Prepare an EIS was published in the Federal Register on
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March 12, 2014. Thousands of submitted comments reflect the strong values people have for the
Nantahala and Pisgah NFs as well as the commitment that individuals have for ensuring appropriate
management into the future. A 135-day public comment period on the draft Forest Plan and
associated DEIS was initiated on February 14, 2020. Comments received during the comment period
can be viewed in the Comment Analysis and Response Application (CARA) reading room at
https://cara.ecosystem-management.org/Public//ReadingRoom?Project=43545. Response to these
public comments can be found in appendix A.

More detail on public involvement milestones and the individuals, organizations and local governments
involved in forest plan development is outlined in EIS Appendix H.

Themes

In working together with partners and the public, four themes emerged: connecting people to the land,
sustaining healthy ecosystems, providing clean and abundant water, and partnering with others. These
themes guide FS work, providing strategic focus while identifying that through shared stewardship the
American public gains immense benefits from national forests beyond individual values and interests.
The themes are consistent across all alternatives and were integral in shaping the forest plan desired
conditions as well as the geographic area descriptions and goals.

Issues Addressed

Issues raised during the plan development process help determine the scope of the analysis and shape
the alternatives. The issues below are summarized from thousands of written public comments and
hundreds of hours of conversations with concerned citizens and partners. While they are described as
discrete issues below, they are interrelated and should be considered in the broader context of multiple-
use management. For example, the amount of forest allocated to special designations has an impact on
the amount of forest available for timber harvest and potentially the contributions to local economies.
Access and recreation are closely related in terms of the type of recreation experiences and activities
that the public is pursuing and their options for accessing the Forests.

Issue: Vegetation patterns and wildlife habitats

This issue refers to the desired amount of young forest, old forest, and interior or core forest on NFS
lands. Generally, the supply of very young forests and very old forests is limited in the plan area and
there is support for providing more, although there is disagreement about the best tools for forest
management and the appropriate locations for these seral stages. Regarding management tools, public
interests range from favoring mechanical enhancement of young forest through silvicultural
management (including timber harvest and prescribed fire) to favoring natural disturbance processes
without human intervention. There are locations on the Forests where some individuals desire natural
disturbances, while others see opportunities for active management to create young forest habitat.

There are differences of opinion about the use of scheduled regeneration treatments to meet desired
conditions. Some believe that harvesting trees to create young forest is a necessary method for
sustaining resilient forest conditions. Others would prefer that regeneration is only used to improve
species composition, rather than being used to regenerate young forest of the same forest type. As a
result, there are differences of opinion about the acceptable management activities that can occur on
lands suitable for timber production and what types of management activities can occur on lands not
suitable for timber production.

There are differences of opinion about the best way to provide old growth forest conditions, including
whether the forests should be allowed to age naturally or be manipulated to expediate the development
of old growth characteristics, and how much forest should be managed as old growth.
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There are also differences of opinion about the best way to manage areas that have rare and unique
ecological communities and values and whether these areas should be allocated to special interest areas
with specific management area direction.

Vegetation patterns are inextricably linked to plant and animal species found in forest habitats, therefore
management of young, old, open and closed forests leads to disagreements about the best way to
manage for species diversity and abundance. There are differences of opinion about how much young
forest is needed to support healthy wildlife and about what guidance is needed to protect or manage
rare and unique species.

Issue: Special designations

This issue addresses the number, type, and extent of special designations and recommended
designations in the plan area and the impact of these designations on the other issues described here.
Public interests range from support for fewer acres in special designations to support for tens or
hundreds of thousands of acres of additional area designations across the Forests. General disagreement
regarding special designations revolves around the allowable activities within special designations, the
duration for which these designations apply, and the ability of future forest planning efforts to respond
to changing conditions after designations are recommended or established. Some members of the public
are concerned that additional designations would limit management flexibility, while others value the
long-term protections provided by designations.

More specifically, there is a difference of opinion about the places and total acres that should be
recommended to Congress for designation as wilderness. Some value that recommending an area for
wilderness would set the area aside from timber management and that the area would be managed to
maintain wilderness characteristics until Congress takes action to either designate the area or release it
for other management. Wilderness supporters value that wilderness provides passive restoration of
native ecosystems, opportunities for a remote recreation experience, and an emphasis on core interior
forests that are unfragmented by roads and development. Others have concerns that recommended
wilderness would limit active management, including restoration opportunities, as well as limit
motorized access to the Forests, limit future opportunities for mountain biking, and limit activities that
require commercial permits, such as commercial plant collection and outfitters and guides. Those who
are not in favor of additional wilderness have concerns about providing management restrictions that
would be long-term, citing that if Congress chooses to designate wilderness, there would be no ability to
change the management emphasis in future planning efforts. Many members of the public believe that
some amount of recommended wilderness is appropriate on the Nantahala and Pisgah NFs but disagree
on the extent and location of recommended areas.

Some individuals desire to see more areas administratively recognized for their unique features, such as
by creating a National Recreation Area for heavily used recreation areas of the Forests or creating more
Special Interest Areas identified for their unique resource values. Others question whether these special
designations are needed to sustain their unique characteristics and believe that highlighting unique
values might increase visitation to a degree that compromises the area’s characteristics or fear that
special designation might preclude support for multiple-use management.

Issue: Access

The access issue is related to the extent of the road and trail systems that provide access to Nantahala
and Pisgah NFs. System roads are the primary means of motorized access to the national forests;
however, they are also a source of concern regarding the environmental effects on water quality, wildlife
habitat, and the social impacts on remote settings. The current road system has a backlog of
maintenance needs. One perspective desires to reduce system road mileage by eliminating closed roads
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or other roads that are determined to be “not needed” and limiting new road construction. Another
perspective is to open roads that are currently closed for motorized use by the public, particularly during
hunting seasons for big game and to allow access to an aging population.

There is disagreement about the use of road building to access unroaded parts of the Forests. Some
forest plan objectives would require additional road building to accomplish the objectives, and opinions
differ about where road building should be allowed.

There is disagreement about how and when new trails should be added to the designated system and
how many trail miles are needed to provide ample access and opportunity to different recreation
interests (linked to recreation issue below as well). Trail users generally wish to retain and increase trail
miles for some uses, while the current trail system is financially unsustainable.

Issue: Recreation

Many forest users have an activity they want perpetuated or enhanced and many have a preferred
setting in which to enjoy that activity. Forest visitors seeking developed recreation generally desire
different forest settings than hunters and anglers. Trail uses can be incompatible, such as horse-riding,
hiking, or mountain biking, and some users prefer separate locations to emphasize different types of
experiences. Some recreation experiences on the Forests exclude others — for example, mountain biking
is prohibited in recommended wilderness, leading to tension when deciding where to emphasize
wilderness characteristics versus future mountain biking opportunities. Another multiple use tension
arises from the issue that some recreationists do not desire to see or experience multiple-use
management of the Forests, such as timber management, while they are recreating.

Recreation demands on the Forests are increasing, and this must be balanced with the reality that
recreation has varying degrees of impact on forest resources and maintaining recreation infrastructure
requires funding. In order to be sustainable, recreation use must be ecologically sound, socially
supported, and economically feasible to maintain by the Forests and partners. There are different views
of how to improve recreation sustainability and how future recreation projects should be planned.

Issue: Economic contributions of the Forests

Many residents of WNC depend on the Forests for their way of life, for food from hunting and gathering,
and sometimes for their professional livelihoods. The importance of economic and social contributions
of the Forests to the surrounding communities is an issue that has been raised by many commenters and
local governments. While some outputs from management can be easily valued, such as timber receipts,
firewood permits, and recreation fees, contributions of other goods and services are more difficult to
measure, such as wildlife habitat and diversity, scenic landscapes, recreational tourism, clean water, and
clean air. There are diverse perspectives about the best mix of management techniques to provide
benefits for recreation and tourism, outfitter and guides, forest product industries, and quality of life in
the surrounding communities.

Issues not addressed in the revised forest plan

Two issues of note that are not addressed in the revised forest plan are 1) an availability decision
regarding oil and gas leasing on the Nantahala and Pisgah NFs and 2) management of the Chattooga Wild
and Scenic River. Due to the geology, there is low potential for commercial development of oil and gas
deposit and the oil and gas availability decision was not included in this forest plan revision process. If
technologies change and there is interest in commercial interest in developing those resources, the oil
and gas availability will be re-evaluated at that time. The Chattooga Wild and Scenic River is managed in
coordination with the Sumter NF and the Chattahoochee-Oconee NF. Ongoing monitoring is necessary to
determine if a change in visitor use management on the Chattooga River is needed. Additional
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explanation regarding the Chattooga River is included in FEIS Chapter 2, Alternatives Considered but
Eliminated from Detailed Study.

Alternatives

Since Fall 2014, plan direction and maps have been shared and refined to be responsive to public
comments, collaborative input, and agency review. As a result, plan direction and management area
allocations have been iteratively adjusted during the planning process.

In summary, developing action alternatives began with an analysis of the Need for Change in 2014,
which reviewed the existing plan and identified what should be carried forward unchanged and what
needed to change in the revised forest plan. The Need for Change helped to inform and build a proposed
plan that was responsive to the needs of the Forests and responsive to public concerns regarding future
management. Preliminary plan content was shared with the public during late 2014. The forestwide
direction was adjusted and shared again in 2016. An updated management area construct and
management area and geographic area direction was shared in 2017 for most general management
areas (management area direction for special designations was not available at that time).

The Forest Service is acutely aware that the development of alternatives has the potential to polarize
interests, harming the collaborative strides we have all made to seek mutually beneficial solutions.
Therefore, our alternative development took care to ensure that the themes of the alternatives did not
polarize interests, but, instead, built upon shared values. For example, while it would have been much
simpler for this analysis to set up one alternative that maximized land in passive management such as
Recommended Wilderness and another to contrast it with most active management and fewest acres
recommended for wilderness, care was taken to avoid such polarizing stances. In this EIS, the alternative
with the most Recommended Wilderness is also the alternative with the most land of the Forests in
active timber management, as both can be accomplished on the same Forest.

Five alternatives are analyzed in detail, including one no action (Alternative A) and four Action
Alternatives (B-E):

The plan direction for Alternative A is reflected in the current forest plan as amended. The plan direction
for Alternatives B, C, and D is reflected in the proposed plan that accompanied the DEIS. Differences
between plan direction for Alternatives B, C and D (for plan components ECO-S-28, REC-S-14, REC-0-07)
are explained within the proposed plan itself on the appropriate page for each plan component. The
plan direction for Alternative E is the final plan that accompanies this FEIS.

Differences in proposed land allocations can be seen by reviewing the accompanying set of maps.
Forestwide maps that can be used to coarsely compare alternatives are available in Appendix |, although
the more detailed set of maps should be reviewed to compare specific locations, as the small maps in
this chapter do not capture the full degree of detail.

Together, the changes in plan direction and management area allocation respond to the Need for Change
and the significant issues that are described in Chapter 1 of the FEIS.

While all five alternatives provide for a wide range of multiple uses, goods, and services, each addresses
the issues in different ways, reflecting the range of opinions expressed in public comments.

e Alternative A, the No Action: This alternative is the current forest plan, as amended. The current
forest plan would continue to guide management of the Nantahala and Pisgah NFs under this
alternative.

e Alternative B responds to those who desire more flexibility for managing vegetation patterns,
wildlife habitats, recreation, and access. This alternative:
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(0}

Provides the largest land base for creating young forest structure through mechanical
treatment in the Matrix management area.

Designates the smallest old growth network in the forest plan but allows for the most
project level flexibility for making old growth network adjustments during plan
implementation.

Provides the most flexibility for adding new trails to the trail system.

Includes the largest amount of the forest where road access is prioritized, including the
most opportunities for opening seasonally closed roads in Interface and Matrix for
hunting and other uses, with the most acres available for new road building.

Recommends the most acreage for future designation as wilderness by Congress; this is
consistent with the theme of retaining flexibility for locating young forest habitat and
access, because areas recommended for wilderness are generally not areas that would
otherwise be managed for young forest habitat or motorized access.

e Alternative Cis intended to be responsive to those who desire more certainty defined in the
forest plan and less project level flexibility for managing vegetation patterns, wildlife habitats,
recreation and access. This alternative:

(0}

Allocates a greater amount of the Forests to Backcountry and responds to the issue of
designating places with rare and unique ecological values into the Ecological Interest
Areas management areas. This would provide more limitations on the timber
management activities that can occur in these locations.

Establishes a larger old growth network than Alternatives A, B, and D and sets the
footprint of the network for the life of the forest plan.

Responds to the need for more sustainable recreation by being the most restrictive
when adding new trails to the system, allowing the least flexibility for adding trails
during plan implementation.

Includes the fewest opportunities for opening seasonally closed roads in Interface and
Matrix for hunting and other uses.; includes and a greater emphasis on
decommissioning unneeded roads in Backcountry, with the fewest acres available for
new road building.

Recommends the fewest acres for wilderness, instead providing the greatest acreage of
backcountry that provides a semi-primitive non-motorized recreation experience, some
of which may be suitable for future mountain biking opportunities.

Alternative D is an intermediate approach between Alternatives B and C in terms of plan
restrictions versus project flexibility in managing for vegetation patterns, wildlife habitat,
recreation, and access. This alternative:

(o}

Responds to the issue of designating places with rare and unique ecological values into
the Ecological Interest Area MA, it also maintains much of the Forests in the Matrix MA,
allowing for flexibility of active management to meet young forest habitat needs and
respond to emerging forest health issues.

Establishes an old growth network that is larger than Alternative B and smaller than
Alternative C and E and allows for project level additions where old-growth conditions
are under-represented.
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0 Provides moderate restrictions on new trail building and establishes a new tool, a trail
bank, which can be used across the Forests to build sustainable trail miles.

0 Provides motorized access opportunities between the amounts in Alternatives B and C
for opening seasonally closed roads in Interface and Matrix for hunting and other uses,
decommissioning unneeded roads in Backcountry, and the percent of the forest open to
new road building.

0 This alternative recommends only those areas with the highest quality wilderness
characteristics for wilderness designation, more than Alternative C but less than
Alternative B.

Alternative E incorporates public comments between the draft and final plan. This alternative:

e Increases emphasis on prescribed fire, using fire and mechanical harvest to restore open
forest conditions, and nonnative invasive species treatments in tiered objectives.

e Establishes an old growth network that is larger than any of the other alternatives and
sets the footprint of the network for the life of the forest plan.

e Addresses the challenge of trail management by collaborating with partners to focus on
supply and demand issues on some geographic areas of the forest and ensuring that
new trail miles are socially, ecologically and fiscally sustainable, and in good locations
for future soil and water needs.

e Provides motorized access opportunities comparable to Alternative D, focusing on
opening seasonally closed roads in Interface and Matrix for hunting and other uses, and
decommissioning unneeded roads in Backcountry.

e Recommends more acres and areas for wilderness than Alternatives A and C, but less
than B and D, recommending areas with the strongest wilderness characteristics in
combination with public comments and management needs for other multiple uses.

Additional alternatives were considered but eliminated from detailed study.
Summary of Effects Analysis
Alternative features by comparison

The following tables compare alternatives by summarizing management area allocations and the ability
to achieve desired conditions, focusing on selected indicators for the issues used for alternative
development.

There are instances where total forest acreage numbers of management areas may not be considerably
different between alternatives, however the location of where those acres are identified across the
landscape may be very different. The detail of how different places are proposed to be managed must be
examined at a fine scale to appreciate the effects of those designations. Comparison of aggregate acres
of management areas between alternatives at the broad landscape scale does not reveal the meaningful
differences between alternatives. Therefore, a simple chart comparing acres should not be relied on for
alternative comparison as much as reviewing management area maps.
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Table i. Alternative Features Comparison, Organized by Issue

Plan Decision

Alternative
A

Alternative B

Alternative C

Alternative D

Alternative E

Issue 1: Vegetation Patterns and Wildlife Habitats

Young forest
creation (annual
acres)

650 acres

Tier 1: 650-1200 acres

Tier 2: 1200 to 3200 acres

Intermediate
thinning treatments
(annual acres)

150 acres

Tier 1: 150-400 acres

Tier 2: 400- 600 acres

Thin and burn for
open forest
woodland (annual
acres)

N/A

N/A

N/A/

N/A

Tier 1: 300 to
600 acres

Tier 2: 600 to
900 acres

Land operable for
timber
management, all
conditions
(estimated acres)

206,000-
430,000 acres

240,000-
594,000 acres

238,000~
488,000 acres

243,000-535,000
acres

233,000-
505,000 acres

Land operable for
timber
management,
commercially viable
currently (estimated
acres)

98,000-
216,000 acres

113,000-
265,000 acres

111,000-
235,000 acres

113,000-260,000
acres

108,000-
245,000 acres

Plan level
designated old
growth network
(acres)

211,118 acres

202,524 acres

255,968 acres

226,015 acres

265,441 acres

Adjustments to the
old growth network
expected at the
project level

Project level
adjustments
may be made

Project level
adjustments
may be made

Network set at
plan level; no
project level
adjustments

Project level
adjustments must
meet identified
conditions

Network set at
plan level; no
project level
adjustments

Area MA (acres)

Prescribed fire 8,500 acres Tier 1: 6,500 to 10,000 acres Tier 1: 10,000 to
(annual acres) Tier 2: 10,000 to 20,000 acres 20,000 acres
Tier 2: 20,000 to
45,000 acres
Ecological Interest N/A 0 79,550 acres 26,000 acres 22,195 acres

Issue 2: Special Area Designations

Special Interest
Areas

50,519 acres

102,650 acres

118,810 acres

Xiv
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Plan Decision

Alternative

Alternative B

Alternative C

Alternative D

Alternative E

A

Wilderness - 6 areas;
Designated 66,400 acres
Wilderness Study 5; 26,816 acres
Areas
Recommended 3 areas 23 areas 2 areas 16 areas 14 areas
Wilderness (3 WSAs); (5 WSAs); (2 WSAs); (4 WSAs); (4 WSAs);

15,226 acres 126,333 acres 11,193 acres 74,173 acres 49,098 acres
Wild and Scenic 3 rivers
Rivers - Designated
Wild and Scenic 10 rivers 19 rivers 18 rivers
Rivers - Eligible
Appalachian 16,100 acres 45,290 acres 51,660 acres 49,900 acres 48,152 acres
National Scenic Trail
Corridor®
Heritage Corridors NA 8,370 acres 8,760 acres 8,530 acres 6,5122 acres
Scenic Corridors NA 23,310 acres 20,940 acres 23,770 acres 21,851 acres

Issue 3: Access
Percent of the forest 51% 60% 48% 59% 58%
in management
areas where road
access is prioritized
Percent of the forest 11% 23% 14% 19% 17%
in management
areas where road
building is not
allowed
Issue 4: Recreation
Approach to adding N/A Least Most Moderately Moderately
trail miles to the restrictive restrictive restrictive, with a restrictive
system trail bank without a trail
bank

Acres managed for 146,150 acres 177,150 acres 312,840 acres 205,960 acres 207,833 acres
semi-primitive non-
motorized
recreation

1The Appalachian Trail National Scenic Trail Historic Corridor will be managed comparably under all alternatives.
Under alternative A, a smaller area was mapped in the forest plan than the area that is regularly considered in
project design. The proposed plan in the action alternatives has been updated to incorporate the potential
foreground acreage that is reviewed at the project level.
2 Between the release of the proposed plan and final plan, the location of the Trail of Tears National Historic Trail
was updated based on new information, resulting in an adjustment to this management area location. More
information is available in the Tribal Resources section of Chapter 3.
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management area

Plan Decision Alternative | Alternative B | Alternative C Alternative D Alternative E
A
Acres managed for 65,104 acres 194,090 acres 96,290 acres 145,271 acres 121,367
primitive recreation
Recreation focused N/A 67,150 acres 55,200 acres 66,980 acres 65,890 acres

Issue 5: Economic Contributions

of the Forests

Timber Production

Jobs Generated3 Tier 1: 3,421 Tier 1: 3,417 Tier 1: 3,420 Tier 1: 3,425
3,280
Tier 2: 3,809 Tier 2: 3,821 Tier 2: 3,804 Tier 2: 3,808
Labor Income Tier 1: Tier Tier 1: Tier 1:
$116,702,000 | 1:5116,484,000 $116,653,000 $116,862,000
$109,110,000
Tier 2: Tier 2: Tier 2: Tier 2:
$134,394,000 $134,923,000 $134,207,000 $134,141,000
Projected Wood Sale Tier 1: Tier 1: Tier 1: Tier 1:
Quantity (PWSQ) 6.1 MMCF 6.2 MMCF 6.1 MMCF 5.0 MMCF
3.8 MMCF
Tier 2: Tier 2: Tier 2: Tier 2:
13.5 MMCF 13.6 MMCF 13.6 MMCF 11.1 MMCF
Projected Timber Tier 1: Tier 1: Tier 1: Tier 1:
Sale Quantity (PTSQ) 4.5 MMCF 4.5 MMCF 4.5 MMCF 3.3 MMCF
2.1 MMCF
Tier 2: Tier 2: Tier 2: Tier 2:
11.8 MMCF 11.9 MMCF 11.7 MMCF 9.4 MMCF
Acres Suited for 361,176 405,657 321,670 409,337 459,175

Comparison of how alternatives move toward long-term desired conditions

Below is a summary of the effects of implementing each alternative. Information in the table is focused
on activities and effects where different levels of effects can be distinguished quantitatively or
gualitatively among alternatives.

3 The estimated differences in job and labor income between alternatives are not meaningful given fluctuations in
local and global market conditions and actual resource use. The meaningful difference is shown between Tier 1
and Tier 2 activity levels, not between alternatives themselves.
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Table ii. Summary of the Ability of Each Alternative to Achieve Management Needs and Key Desired
Condition Concepts as Analyzed and Disclosed in Chapter 3

Key

++ = very effective at achieving desired conditions

+ = effective at achieving desired conditions

o = neutral contribution toward achieving desired conditions

- = ineffective at achieving desired conditions

- - = very ineffective at achieving desired conditions

Long Term Desired

Ability to Move Toward Desired Conditions

Condition
Alternative | Alternative | Alternative Alternative Alternative
A* B* c* D* E*
Plan theme: Sustaining Healthy Ecosystems

Increasing pace and scale of o + + + +
ecological restoration
Increasing open forest 0 + + + ++
habitat in short supply
Increasing young forest - ++ ++ ++ ++
habitats in short supply
Increasing old growth ++ ++ ++ ++ ++
habitat in short supply
Provide a representative + - ++ + ++
network of designated old
growth
Protecting and restoring + ++ ++ ++ ++
unique habitats
Providing for the ++ ++ ++ ++ ++
persistence of rare species
including Species of
Conservation Concern
Improving fire regimes for - + + ++ ++
ecosystem health
Reducing risk to + + + ++ ++
communities from wildfire
Addressing emerging forest - + + + +
health threats
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Long Term Desired

Ability to Move Toward Desired Conditions

to work across the Forest
boundary

Condition
Alternative | Alternative | Alternative Alternative Alternative
A* B* c* D* E*
Plan theme: Providing Clean and Abundant Water
Maintaining healthy + ++ ++ ++ ++
watersheds — priority
watersheds
Improving aquatic organism + + + + +
passage
Reducing unneeded and o + ++ + +
unauthorized roads
Theme: Connecting people to the land
Recognizing places and uses o ++ ++ ++ ++
that are important to
visitors
Recognizing cultural and o ++ ++ ++ ++
Tribal values of the Forest
Improving seasonal access o ++ + + +
to closed roads
Providing opportunities for o ++ o + +
solitude and unconfined
recreation
Improving recreation - o + ++ ++
sustainability
Contributing to local + ++ ++ ++ ++
economies
Providing timber forest + ++ ++ ++ ++
products
Theme: Partnering with Others

Leveraging resources to 0 ++ ++ ++ ++
achieve shared goals
Incorporating public + ++ ++ ++ ++
involvement in project
design
Recognizing opportunities o ++ ++ ++ ++

*In this table, Alternative A is analyzed as currently implemented. Alternatives B-E are analyzed as planned.

The above information is considered an executive summary and greater detail can be found within the
full Environmental Impact Statement.
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Chapter 1: Purpose and Need

1.1 Proposed Action

The Forest Service proposes to revise the amended Land and Resource Management Plan (forest plan or
plan) for the Nantahala and Pisgah National Forests (1994) in compliance with the National Forest
System (NFS) land management planning rule (36 CFR § 219), hereinafter referred to as the “2012
Planning Rule.”

The proposed action is needed to address significant changes that have occurred in ecological,
economic, and social conditions in the area since the 1994 Amendment as well as changes in resource
demands, availability of new scientific information, and promulgation of new policy, including the 2012
Planning Rule. This revised forest plan addresses the Need for Change identified at the initiation of the
forest plan revision process.

The Forest Service has prepared the proposed plan and environmental impact statement (EIS) in
accordance with Title 36 Code of Federal Regulations, Part 219 — National Forest System Land
Management Planning (2012 Planning Rule), the National Forest Management Act of 1976 (NFMA), the
National Environmental Policy Act (NEPA) of 1969, and other relevant federal and state laws and
regulations. This EIS discloses the direct, indirect, and cumulative environmental impacts that would
result from the proposed action and alternatives. The February 2020 proposed plan and associated set
of maps represent the action Alternatives B, C, or D. The plan direction for Alternative E is the final plan
and map set that accompanies this FEIS. The revised plan includes desired conditions, objectives,
standards, and guidelines for the Forests, including a new management area (MA) framework and goals
for 12 geographic areas. The preferred alternative is Alternative E.

Additional documentation, including detailed analyses of project area resources, public involvement
information, and various documents used in developing alternatives and as background information for
the resource specialists’ analyses, may be found in the planning record located at the National Forests in
North Carolina Supervisor’s Office.

Analysis in this EIS is limited to the needs for change 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 EIS. For example, issues associated with site-specific activities that are addressed by
project-level decisions are not addressed. Project-level environmental analysis will still be completed for
specific proposals to implement the forest plan’s direction.

1.2 Document Structure

This Environmental Impact Statement (EIS) is organized into four chapters:

e Chapter 1. Purpose and Need for Action: This chapter includes information on the history of the
forest plan, the purpose and need for the forest plan revision, and the Forest Service’s proposal
for achieving that purpose and need. This section also details how the Forest Service informed
the public of the plan development and how the public responded.

e Chapter 2. The Proposed Action and Alternatives: The chapter provides a more detailed
description of the Forest Service’s proposed plan as well as alternative methods for achieving the
stated purpose. For this forest plan revision, the proposed plan serves as the proposed action.
The proposed plan and accompanying maps identify where plan direction differs by alternative.
These alternatives were developed based on significant issues raised by the public and other
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agencies, which are described. Finally, this section provides a summary table of the
environmental consequences associated with each alternative.

e Chapter 3. Affected Environment and Environmental Consequences: The chapter describes the
environmental effects of implementing the draft plan and other alternatives. The analysis is
organized by resource area.

e Chapter 4. List of Preparers and Consultation and Coordination: The chapter provides a list of
preparers and agencies consulted during the development of the EIS.

e [jterature Cited
e [ndex

e Appendices: The appendices provide more detailed information to support the analyses
presented in the EIS.

0 Appendix A. Response to Comments

Appendix B. Description of the Analysis Process

Appendix C. Ecological Sustainability Analysis

Appendix D. Vegetation Modeling Methods

Appendix E. Wilderness Evaluation Process

Appendix F. Wild and Scenic River Evaluation Process
Appendix G. Coordination with other Public Planning Efforts

Appendix H. Public and Government Involvement
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Appendix |. Maps

e Accompanying document: Nantahala and Pisgah National Forests Land Management Plan

1.3 Background

The Nantahala and Pisgah National Forests (NFs) are located in 18 counties in Western North Carolina
(WNC). Pisgah National Forest (NF) was established in 1916 and Nantahala NF in 1920. The two National
Forests together now total approximately 1,043,000 acres in size (USDA Forest Service 2013c) and are
managed under one Land Management Plan (forest plan). The total land area of the 18-county
assessment area is approximately 4,795,098 acres, with over 77 percent forest land. The National Forests
are within a much larger matrix of forest land, predominantly privately owned forest land. Figure 1
displays the Nantahala and Pisgah NFs across the 18-county area in WNC. For ease of discussion
throughout this document, the Nantahala and Pisgah NFs will be referred to as “the Forests” when
referencing the single administrative unit, the staff that administers the unit, or the NFS lands within the
unit.
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Figure 1. Nantahala and Pisgah National Forests

Management of the Nantahala and Pisgah NFs is organized into six ranger districts.
Nantahala NF:

¢ Cheoah District based in Robbinsville, NC

¢ Tusquitee District based in Murphy, NC

e Nantahala District based in Franklin, NC
Pisgah NF:

e Pisgah District based in Pisgah Forest, NC

e Appalachian District based in Mars Hill, NC

e Grandfather District based in Nebo, NC

The Nantahala and Pisgah National Forests

The Nantahala and Pisgah NFs lie within a geological area known as the Blue Ridge province of the
Appalachian Mountains. These mountains form a southwest to northeast range through WNC and
contain many peaks over one mile in elevation. The Nantahala and Pisgah NFs are home to a rich
diversity of plant and animal species, provide an abundance of clean air and water, and attract visitors
from across the country because of their scenic beauty, wildlife habitats, and recreational opportunities.

The 18-county plan area is home to many third- and fourth-generation residents, many of Scots-Irish
descent. In addition, many retirees and second-home owners have moved into the area over the years,
both groups citing the natural beauty and cultural opportunities of the area as major reasons for their
move. The town of Cherokee, NC, located within the Qualla Boundary in the far western part of the
state, is the cultural center of the Eastern Band of Cherokee Indians. Approximately 8,000 of the 13,000
enrolled members of the Tribe live within the Qualla Boundary. Other Cherokee lands in North Carolina
include the 2,255-acre parcel in Graham County, home to the Snowbird community, and 5,320 acres
scattered throughout Cherokee County.
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The WNC region is favored with abundant supplies of water and many localities depend at least in part
on water coming from the NFS lands. Nantahala and Pisgah NFs supply timber to the local mills, including
an element of high-quality hardwoods that may not be as available from private timberlands. Firewood,
plus a wide variety of medicinal, edible, and horticultural and craft plants, is available from these
National Forests by permit, whereas other public lands may not provide those benefits. The Forests
contain areas of importance to members of several Native American tribes, ensuring that opportunities
for traditional practices and access to sacred sites are preserved.

The Forests play an important role in sustaining the diversity of plant and animal communities present in
the plan area. For example, they contain a greater proportion of high elevation forests and other high
elevation ecosystems including high elevation red oak, northern hardwood, spruce-fir, and beech
gap/boulder field forests and Southern Appalachian balds, than are available in the surrounding
landscape. These forest communities provide habitat for many rare or uncommon species of plants and
animals such as Gray’s lily, spruce-fir moss spider, and Carolina northern flying squirrel. Many of the
plants and animals that comprise the highly diverse Southern Appalachian ecosystems may have
opportunity to thrive across the broader landscape, but those that are rare or that require special
conditions may be better protected or find refuge on parts of the landscape more common within the
National Forest System lands and the rare habitats found there. Additionally, as reflected by the
multitude of high elevation areas, there are hundreds of miles of coldwater streams that support aquatic
species of high ecological and public value, such as native brook trout.

Most of the forested land in WNC is privately owned; therefore, many residents and visitors do not have
access for recreation, hunting and fishing, or forest product gathering. The Forests provide visitors and
residents with that opportunity, providing access to both developed recreation areas and remote
backcountry locations. The Nantahala and Pisgah NFs are among the most visited forests in the country
and provide visitors with unique opportunities for a wide range of recreational activities and experiences
that also provide economic support to surrounding communities. Many visitors to the forests are local;
however, many also visit from neighboring states including Alabama, Georgia, Tennessee, Virginia, and
West Virginia (National Visitor Use Monitoring, 2013). The largest cities within an hour and a half driving
radius include Atlanta, Knoxville, Chattanooga, Charlotte, and Winston-Salem. In addition, Asheville, NC,
the Blue Ridge Parkway, and Great Smoky Mountains National Park draw national and international
audiences.

A wide range of developed and dispersed recreational opportunities are offered in the Nantahala and
Pisgah NFs. The majority of gamelands open for hunting in WNC are located in the Nantahala and Pisgah
National Forests. Likewise, whitewater rafting and the economic benefits derived from outfitter guides
are for the most part provided by rivers that run at least in part through NFS lands. Additionally, the
preponderance of public land at the high elevations that allows for passage of the Appalachian National
Scenic Trail and unobstructed views from the Blue Ridge Parkway are additional economic drivers to the
local economies. These one-of-a-kind scenic attractions that are available on the Forests add to the
sense of place for residents and draw tourists that contribute to local economies.

The Forest Plan

The original forest plan for the Nantahala and Pisgah NFs was signed in 1987 and was updated with a
significant forest plan amendment in 1994. There have been 26 amendments to the forest plan
addressing new land acquisitions, management of Wild and Scenic Rivers, and updated plan direction
based on best available scientific information.

The revised plan will guide management of NFS lands so that they are ecologically sustainable and
contribute to social and economic sustainability; consist of ecosystems and watersheds with ecological
integrity and diverse plant and animal communities; and have the capacity to provide people and
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communities with ecosystem services and multiple uses that provide a range of social, economic, and
ecological benefits for the present and into the future. These benefits include clean air and water;
habitat for fish, wildlife, and plant communities; and opportunities for recreational, spiritual,
educational, and cultural benefits (36 CFR 219.1(c)). The revised plan will serve as the principal
mitigation tool to avoid, minimize, rectify, or compensate any adverse environmental impacts associated
with multiple use management on the Nantahala and Pisgah NFs.

1.4 Purpose and Need for Action

The National Forest Management Act (NFMA) requires that forest plans be revised every 10 to 15 years
or when conditions on the planning unit have changed substantially. The existing forest plan for the
Nantahala and Pisgah NFs is over twenty years old, and since the amended plan was approved in 1994,
there have been changes in economic, social, and ecological conditions, as well as changes in resource
demands, availability of new information based on monitoring and scientific research, and promulgation
of new policy, including the 2012 Planning Rule. Additionally, extensive public and employee
involvement, along with science-based evaluations, have helped to further identify the areas of the
existing forest plan that need to be changed. Below is a summary of the Need for Change that was
identified through public involvement early in the plan revision process. A more fully developed
description of the Need for Change is available in the planning record.

The 2014 Need for Change identified that there is a need to achieve the following in the revised plan:
Across All Forest Resources

e Address how forest management in all resource areas should be prioritized given varying budget
and personnel levels likely to be available over the course of the planning cycle;

e Review the overall management area framework used in the 1987 Plan and consider
modifications to reduce complexity and increase flexibility for restoration and creation of
wildlife habitat;

o Update objectives to reflect realistic expectations regarding the amount of work that can be
achieved within a planning cycle;

e Recognize and include plan components to guide and potentially enhance the role of the
Nantahala and Pisgah NFs contribution to social and economic sustainability by supporting local
cultures and economies through commodity production, including timber and other multiple-
use products, and the service-based economy that includes recreation and tourism;

e Include plan direction regarding potential climate change impacts such as increases in storm
events, flooding, wildfires, and other extreme weather;

e Incorporate opportunities for working across boundaries to manage landscapes with adjacent
land managers, such as state and federal partners, tribes, and other land management entities;

e Update direction to be consistent with the 2012 Planning Rule and other recent laws and
policies.

Ecosystems, Rare Habitats, and Rare Species

e Restore habitat components such as tree species composition and canopy structure in a variety
of ecosystems, including young and old growth forest;

e Manage, maintain, or restore ecosystems, watersheds and rare habitats to better control non-
native invasive species and to reconsider riparian area management;
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e Address current and future forest health impacts including insect pests, diseases, and
pathogens;

e Manage prescribed fire by incorporating direction with an integrated resource approach to
prescribed fire activities and flexibility for restoration and maintenance of ecosystems;

e Identify priority watersheds for restoration;

e C(Clarify plan direction for the designated old growth network.

Wildlife and Fish Habitat

e Restore declining aquatic and terrestrial wildlife habitat and consider species in decline,
including game and non-game species appreciated by wildlife enthusiasts such as hunters,
anglers, birders, etc.;

e Increase the amount of young forest across the landscape;
e Improving aquatic passage in streams.

Recreation and Scenery

e Transition recreational facilities to accommodate a sustainable level of use;

e Respond to changing trends in services, activities, and types of facilities desired by the public,
while balancing those trends with fiscal reality;

e Address the sustainability of the trail systems considering changing trends in use, conditions,
and maintenance capacity, including volunteer groups;

e Integrate scenery management as a part of ecosystem management for the National Forests.

Designated Areas

e Clarify and update plan direction regarding designated areas including Special Interest Areas,
Roan Mountain, the Appalachian Trail, and Experimental Forests;

e Conduct inventory and evaluation of potential additions to Wilderness and identify the eligibility
of rivers for inclusion in the National Wild and Scenic Rivers System. Reconsider previous
recommendations for Wilderness and update plan direction regarding management of
Wilderness and Wilderness Study Areas (WSA), and other designated areas;

e Clarify management direction for the congressionally designated Cradle of Forestry in America;

e (Clarify management for continued recreation at Bent Creek Experimental Forest while ensuring
research objectives are met.

e Manage roads given the reality of limited maintenance funds combined with the public’s desire
for motorized access to the Forests;

e Manage a sustainable road system that includes road construction and reconstruction as well as
direction for closing out unneeded roads, including temporary roads and roads in
environmentally or geologically hazardous locations;

e Address the public’s desire to access the National Forests.

Cultural and Tribal Resources

e Recognize and manage traditional cultural properties and sacred sites, such as the Trail of Tears;
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e Consider landscapes of cultural value in management area direction, including Cherokee town
sites, historic trail corridors, and high elevation balds.

Special Uses

e Update plan language regarding special use permitting.

Using the above Need for Change that was defined in 2014, and extensive additional public involvement,
the Forest Service established parameters for the development of the forest plan in 2016, such that all
alternatives would do the following:

e Provide for multiple uses that include a balanced level of timber harvest, recreation, wildlife,
water, and wilderness in compliance with the Multiple Use Sustained Yield Act and NFMA.

o Improve forest health and resiliency by increasing the pace and scale of restoration above
current levels; maintaining and improving the diversity of forest vegetation, especially young
forest, open forest, and old growth conditions; and control invasive species.

e Improve wildlife habitat. The plan maintains or improves habitat conditions for the wildlife
species that depend on the forest, including federally listed species and species of conservation
concern, rare and unique habitats, as well as resident and migrant game species, pollinators,
birds, bats, fish, and more. This includes direction to provide young forests in strategic locations
that benefit those species dependent on these habitats which are in short supply.

e Contribute to clean and abundant water. The plan contributes to sustainable surface water and
ground water flow, protects water quality through national forest lands, maintains fish and
wildlife habitat, controls erosion, restores streams and streamside zones, and continues to
provide a source of drinking water to communities in WNC.

e Improve the Forests’ world class recreation opportunities for year-round outdoor play and
exercise. The plan provides for both developed and dispersed recreation on land and water,
from an outdoor multiple use trail system to indoor facilities, ensuring opportunities and sites
are sustainable for the future.

e Enable forest access for visitors, including hunting and fishing and gathering of forest products,
as well as providing for the needs of federally recognized tribes.

e Contribute to local economies by collaboratively providing resources, improvements to
infrastructure, sustainable levels of renewable forest commodities, and contributing to local
businesses, tourism, and sustainable community growth.

e Contribute to the economy from timber receipts, outfitter and guide permits, recreation, and
tourism. All plan alternatives will sustain the Forests’ scenic beauty and cultural resources,
enabling the Forests to remain a destination for spiritual renewal and connecting to our shared
history.

e Manage existing administrative and congressionally designated areas which will not be changed
during revision. These areas include:

The Cradle of Forestry Historic Site

Wild and Scenic Rivers

Inventoried Roadless Areas

Research Natural Areas

Experimental Forests

National Scenic and Historic Trails such as the Appalachian Trail and the Trail of Tears
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0 Wilderness
0 Wilderness Study Areas

e Recognize the value of partners in shaping our shared future. The plan demonstrates how other
agencies, government and non-government partners, volunteers, and visitors contribute to
sustaining these National Forests and will identify and help facilitate additional opportunities to
work together for shared goals.

e Build around input from the public, governments, federally recognized tribes and best available
science.

e Provide geographic area direction for the Forests’ distinct landscapes, recognizing opportunities
for restoration and sustainable recreation opportunities, connections to nearby communities,
and opportunities for partnerships with the public, other organizations, and governments in
each part of the Forests.

1.5 Decision Framework

The forest supervisor of the National Forests in North Carolina is the responsible official for this project
and will make the final decision on the selected alternative for the revised plan. The forest supervisor
will review the proposed plan alternatives and their environmental consequences, while considering the
identified needs for change and issues raised during the scoping process, the requirements of the NFMA
(P.L 94-588) and the Multiple Use-Sustained Yield Act (P.L. 86-517) of 1960, and the diverse needs of
forest users and sustainable resource management. Based on the analysis in this EIS and public
comments, the responsible official will 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).

After reviewing the results of the analysis evaluated in the final EIS, the responsible official will issue a
draft record of decision, in accordance with agency decision making procedures (40 CFR 1502.2) that
will:

e Disclose the decision (identifying the selected alternative) and reasons for the decision,

e Discuss how public comments and issues were considered in the decision, and

e Discuss how all alternatives were considered in reaching the decision, specifying which one is
the environmentally preferable alternative (defined in 36 CFR 220.3).

A final record of decision and accompanying forest plan will create a framework and set a course of
action for managing the Nantahala and Pisgah NFs for the next 10 to 15 years. Approval of the forest
plan will identify management areas and will include recommendations for areas that can only be
designated by statue, such as wilderness.

Forest plans are strategic in nature and do not compel the agency to undertake any site-specific projects.
Rather, plans establish overall desired conditions and objectives that the individual national forest strives
to meet. Forest plans also establish limitations on what actions would be authorized and what conditions
would be met during project level decision-making. Project-level environmental analysis will still need to
be completed for specific proposals to implement the direction in the forest plan.

The identification of species of conservation concern will be made by the regional forester in
coordination with the forest supervisor.

The Bureau of Land Management (BLM) is a cooperating agency in the Nantahala and Pisgah NF plan
revision, because the agency has legal jurisdiction over the federal mineral estate underlying the
Nantahala and Pisgah NFs.
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The decision elements of a forest plan include the following:

1. Plan components that together form a framework designed to provide for multiple use
management that maintains or restores ecological sustainability and plant and animal diversity and
contributes to social and economic sustainability.

Desired Conditions - A narrative description of the characteristics of the plan area toward which
management should be directed (36 CFR 219.7(e)(1)(i)); FSH 1909.12, chapter 20, section 22.11).
Desired conditions are in the long term and may not be immediately achieved.

Objectives - Measurable, time-specific statements of the desired rate of progress toward a
desired condition or conditions. (36 CFR 219.7(e)(1)(ii)), FSH 1909.12, chapter 20, section 22.12).

Standards and Guidelines - Constraints on project and activity decision making (36 CFR
219.7(e)(2)(iii) and (iv)), FSH 1909.12, chapter 20, section 22.13 and 22.14).

Determinations of the Suitability of Lands for Various Uses - Mandatory identifications of lands
that are “suitable” and “not suitable” for timber production and identifications of lands that are

“suitable” or “not suitable” for various other uses (36 CFR 219.7(e)(1)(v)) and 36 CFR 219.11, FSH
1909.12, chapter 20, section 22.15).

Goals - Broad statements of intent other than desired conditions (36 CFR 219.7 (e)(2), FSH
1909.12, chapter 20, section 22.16).

2. Management areas and geographic areas and their applicable plan components (36 CFR 219.7 (d);
FSH 1909.12, chapter 20, section 22.2).

3. A monitoring program (36 CFR 219.7 (f)(i)(iii); 36 CFR 219.12.3; FSH 1909.12, chapter 30).

4. Identification of watersheds that are a priority for maintenance or restoration (36 CFR 219.7 (f)(i);
FSH 1909.12, chapter 20, section 22.31).

5. Identification of riparian management zones (36 CFR 219.8 (a)(3)(ii); FSH 1909.12, chapter 20, section
23.11e).

6. Identification of the eligibility of rivers in the plan area for Wild & Scenic River designation (36 CFR
219.7 (c)(2)(vi); FSH 1909.12, chapter 80).

7. Recommendations, if any, for wilderness designation of lands in the plan area (36 CFR 219.7
(c)(2)(v); FSH 1909.12, chapter 70).

8. Recommendations for establishment of designated areas or establishment of such areas (36 CFR
219.7 (c)(2); FSH 1909.12, chapter 20, section 24).

Together these desired conditions, objectives, suitability of lands, standards, guidelines, management
areas, and geographic areas will provide a management framework for the Nantahala and Pisgah NFs
until amended or revised.

1.6 Public Engagement and the Planning Process

A forest plan that is reflective of diverse public interests can only be successfully implemented through
sustained public involvement in an environment that is welcoming and inclusive. Forest leadership and
the plan revision Interdisciplinary Team (IDT) invested in dialogue and relationships with partners and
community stakeholders and engaged them early and often throughout the planning process. A detailed
review of the public engagement process is included as Appendix H of this document; the following
section is an overview.
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The proposed action and analysis were built on an unprecedented degree of public input. Since the
planning process began, the Forest Service has engaged with interested citizens, resource professionals,
non-government organizations, researchers, the academic community, and youth. To gather input for the
assessment, plan, and analysis, the agency hosted 49 face-to-face plan revision meetings around the
Forests. Forest Service staff have been invited to participate in or present at dozens of meetings with
organizations that have interests in the National Forests, have attended monthly meetings of active
coalitions, and have engaged directly with individual citizens who have attended meetings or submitted
comments.

Government input has also been integral to the development of the proposed action and analysis. In
addition to ongoing district ranger interaction with the local governments, the forest supervisor and
district rangers reached out to all 18 counties in the plan area and had in-person meetings with elected
officials in 15 counties and the three NC Councils of Government to address the forest plan revision
process. Forest Service staff engaged with 12 federally recognized tribes that have connections to forest
lands. The Forest Service has also sought input from multiple state and federal agencies on many
resource topics.

The plan's strong emphasis on public involvement has provided a platform for diverse interests to work
together to create a more collaborative plan. New groups representing multiple interests formed during
the plan development process and provided comments to the Forest Service as coalitions. Two were very
active, meeting almost monthly from the assessment stage throughout plan development and providing
input at each stage of plan development: the Nantahala-Pisgah Forest Partnership and the Fish and
Wildlife Conservation Council.

To better understand zones of agreement around critical plan issues, the Forest Service sought the
assistance of the National Forest Foundation (NFF), a congressionally chartered non-profit partner. NFF
supported a formal collaborative process known as the Stakeholders Forum for the Nantahala and Pisgah
Forests plan revision which brought diverse interests together regularly during the plan development
phase.

The design of public participation was dynamic, allowing opportunities to both inform the public and
accept feedback on the overall approach to the planning process as well as specific elements of the plan.
Public participants had opportunities to engage in the planning process through public meetings,
workshops, open houses, email, and postal mail. Meetings and workshops, offered in locations around
the Forests, provided the public with opportunities to learn about forest resources, provide input on
plan components, and review and refine plan content.

Key stages of public input included meetings prior to formal initiation, the plan assessment, identifying
the Need for Change, the wilderness inventory and evaluation process, and development of plan
content. The Notice of Intent (NOI) to Prepare an EIS was published in the Federal Register on March 12,
2014. Thousands of submitted comments reflect the strong values people have for the Nantahala and
Pisgah NFs as well as the commitment that individuals have for ensuring appropriate management into
the future. A 135-day public comment period on the draft Forest Plan and associated DEIS was initiated
on February 14, 2020. Comments received during the comment period can be viewed in the Comment
Analysis and Response Application (CARA) reading room at https://cara.ecosystem-
management.org/Public//ReadingRoom?Project=43545. Response to these public comments can be
found in appendix A.

In working together with partners and the public, four themes emerged: connecting people to the land,
sustaining healthy ecosystems, providing clean and abundant water, and partnering with others. These
themes are described below and apply forestwide across all resource areas. These themes are described
below and apply forestwide across all resource areas. These themes guide FS work, providing strategic
focus while identifying that through shared stewardship the American public gains immense benefits
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from national forests beyond individual values and interests. The themes are consistent across all
alternatives and were integral in shaping the forest plan desired conditions as well as the geographic
area descriptions and goals.

Theme: Connecting People to the Land

From the very beginning, the forests of Western North Carolina have been recognized for their
importance to people. The rich cultural mosaic of people who have called this region their home depend
on the forest for scenic beauty, year-round outdoor play and exercise, spiritual renewal, traditional uses
like hunting, fishing, and gathering, and economic opportunity.

Under this theme, the plan recognizes the contribution of the Pisgah and Nantahala NFs to communities
and quality of life in the broader region, and the cultural traditions and economies that depend on the
forest. Objectives address management of sustainable recreation, volunteerism, nature-based
education, forest products, protection of cultural resources, and relationships with federally recognized
tribes and improving inclusivity and diversity in connecting people to the land.

Theme: Sustaining Healthy Ecosystems

The Nantahala and Pisgah NFs support a diversity of forest communities from southern pine to northern
hardwood forests. When compared to the southern Appalachian Region, the forests contain a
proportionally greater amount of high-elevation forests and southern Appalachian balds, rare plant and
animal communities, and headwater streams than the area as a whole.

Under this theme, the plan focuses on improving the ability of forests to remain healthy and resilient,
despite stresses and disturbances. Objectives under this theme address maintaining and improving the
diversity of forest structure (age classes or seral stages), composition (species) and function; managing
the use of silvicultural and fire tools; managing for wildlife habitat and rare species and communities;
and controlling noxious weed and invasive plants.

Theme: Providing Clean and Abundant Water

Water is a life-sustaining resource for the Nantahala and Pisgah NFs and the natural and social
communities that depend on it. Beyond the ecological communities, forest waters also support
municipal water supplies, tribal lands, agriculture and industry.

Under this theme, plan components focus on how management will contribute to sustainable surface
water and groundwater flow, maintain natural hydrology and fish and wildlife habitat, control erosion,
and stabilize streambanks and apply best management practices for water quality. Objectives under this
theme address watershed improvement projects, maintaining water quality, road maintenance, stream
restoration, habitat management, and mitigate effects of acid rain on NFS lands.

Theme: Partnering With Others

The U.S. Forest Service collaborates with partners to enhance its mission to sustain the National Forests
in North Carolina. Forest managers work with other federal, state and local governments, Tribes, and
partners across boundaries to achieve shared objectives. Working collaboratively allows us to accomplish
more work on the ground than any one agency could do alone.

Plan direction under this theme prepares the Nantahala and Pisgah National Forests to be a model for
partnerships. A section on public involvement describes how citizens and groups can engage in project
development early in the process; tiered objectives that were requested by the public and partners
reflect additional outcomes that may be possible with added capacity of partners and partner resources;
and geographic area goals identify opportunities to accomplish cross boundary needs that serve the
American public. The plan also emphasizes expanding the diversity of forest visitors, volunteers, and
partners, and increasing public land employment pathways across all demographics.
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1.7 Identifying the Issues

Citizens, organizations and governments submitted comments in response to the Notice of Intent during
the 30-day comment period in 2013 and at numerous public meetings and engagements between 2013
and 2017. All public engagement documentation is located in the project record. All comments were
reviewed to identify issues and frame their associated cause and effect relationships. Issues were
separated into significant and non-significant issues. Non-significant issues are identified as those: 1)
outside the scope of the proposed action; 2) already addressed by law, regulation, the proposed revised
plan, or other higher level decision; 3) irrelevant to the decision to be made; or 4) conjectural and not
supported by scientific or factual evidence. Significant issues are defined as those directly or indirectly
caused by implementing the proposed action. For details on how these issues were used to formulate
alternatives, see the “Alternatives Considered in Detail” section of chapter 2.

The issues below are summarized from thousands of written public comments and hundreds of hours of
conversations with concerned citizens and partners. While they are described as discrete issues below,
they are interrelated and should be considered in the broader context of multiple-use management. For
example, the amount of forest allocated to special designations has an impact on the amount of forest
available for timber harvest and potentially the contributions to local economies. Access and recreation
are closely related in terms of the type of recreation experiences and activities that the public is pursuing
and their options for accessing the Forests.

Issue: Vegetation Patterns and Wildlife Habitats

This issue refers to the desired amount of young forest, old forest, and interior or core forest on NFS
lands. Generally, the supply of very young forests and very old forests is limited in the plan area and
there is support for providing more, although there is disagreement about the best tools for forest
management and the appropriate locations for these seral stages. Regarding management tools, public
interests range from favoring mechanical enhancement of young forest through silvicultural
management (including timber harvest and prescribed fire) to favoring natural disturbance processes
without human intervention. There are locations on the Forests where some individuals desire natural
disturbances, while others see opportunities in the same locations for active management to create
young forest habitat.

There are differences of opinion about the use of scheduled regeneration treatments to meet desired
conditions. Some believe that harvesting trees to create young forest is a necessary method for
sustaining resilient forest conditions. Others would prefer that regeneration is only used to improve
species composition, rather than being used to regenerate young forest of the same forest type. As a
result, there are differences of opinion about the acceptable management activities that can occur on
lands “suitable for timber production” and what types of management activities can occur on lands “not
suitable for timber production.”

There are differences of opinion about the best way to provide old growth forest conditions, including
whether the forests should be allowed to age naturally or be manipulated to expediate the development
of old growth characteristics, and how much forest should be managed as old growth.

There are also differences of opinion about the best way to manage areas that have rare and unique
ecological communities and values and whether these areas should have different management area
direction.

Vegetation patterns are inextricably linked to plant and animal species found in forest habitats,
therefore, management of young, old, open and closed forests leads to disagreements about the best
way to manage for species diversity and abundance. There are differences of opinion about how much
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young forest is needed to support healthy wildlife and about what guidance is needed to protect or
manage rare and unique species.

Issue: Special Designations

This issue addresses the number, type, and extent of special designations and recommended special
designations in the plan area and the impact of these designations on the other issues described here.
Public interests range from support for fewer acres in special designations to support for tens or
hundreds of thousands of acres of additional area designations across the Forests. General disagreement
regarding special designations revolves around the allowable activities within special designations, the
duration for which these designations apply, and the ability of future forest planning efforts to respond
to changing conditions after designations are recommended or established. Some members of the public
are concerned that additional designations would limit management flexibility, while others value the
protections provided by designations.

More specifically, there is a difference of opinion about the places and total acres that should be
recommended to Congress for designation as wilderness, the most restrictive type of FS management.
Some value that recommending an area for wilderness would set the area aside from timber
management and that the area would be managed to maintain wilderness characteristics until Congress
takes an action to either designate the area or release it for other management. Wilderness supporters
value that wilderness provides passive restoration of native ecosystems, opportunities for a remote
recreation experience, and an emphasis on core interior forests that are unfragmented by roads and
development. Others have concerns that Recommended Wilderness would limit active management,
including restoration opportunities, as well as limit motorized access to the Forests, limit future
opportunities for mountain biking, and limit activities that require commercial permits, such as
commercial plant collection. Those who are not in favor of additional wilderness have concerns about
providing management restrictions that would be long-term, citing that if Congress chooses to designate
wilderness, there would be no ability to change the management emphasis in future planning efforts.
Many members of the public believe that some amount of Recommended Wilderness is appropriate on
the Nantahala and Pisgah NFs but disagree on the extent and location of recommended areas.

Some individuals desire to see more areas administratively recognized for their unique features, such as
by creating a National Recreation Area for heavily used recreation areas of the Forests or creating more
Special Interest Areas identified for their unique resource values. Others question whether these special
designations are needed to sustain their unique characteristics and believe that highlighting unique
values might increase visitation to a degree that compromises their characteristics or fear that special
designation might preclude support for multiple-use management.

Issue: Access

The access issue is related to the extent of the road and trail systems that provide access to Pisgah and
Nantahala NFs. System roads are the primary means of motorized access to the national forest; however,
they are also a source of concern regarding the environmental effects on water quality, wildlife habitat,
and the social effects on remote settings. The current road system has a backlog of maintenance needs.
One perspective desires to reduce system road mileage by eliminating closed roads or other roads that
are determined to be “not needed” and limiting new road construction. Another perspective is to open
roads that are currently closed for motorized use by the public, particularly during hunting seasons for
big game.

There is disagreement about the use of road building to access unroaded parts of the Forests. Some
forest plan objectives would require additional road building to accomplish the objectives, and opinions
differ about where road building should be allowed.
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There is disagreement about how and when new trails should be added to the designated system and
how many trail miles are needed to provide ample access and opportunity to different recreation
interests (linked to recreation issue below as well). Trail users generally wish to retain and increase trail
miles for some uses, while the current trail system is financially unsustainable.

Issue: Recreation

Many forest users have an activity they want perpetuated or enhanced and many have a preferred
setting in which to enjoy that activity. Forest visitors seeking developed recreation generally desire
different forest settings than hunters and anglers. Trail uses can be incompatible, such as horse-riding,
hiking, or mountain biking, and some users prefer separate locations to emphasize different types of
experiences. Some recreation experiences on the Forests exclude others — for example, mountain biking
is prohibited in recommended wilderness, leading to tension when deciding where to emphasize
wilderness characteristics versus future mountain biking opportunities. Another multiple use tension
arises from the issue that some recreationists do not desire to see or experience multiple-use
management of the Forests, such as timber management, while they are recreating.

Recreation demands on the Forests are increasing, and this must be balanced with the reality that
recreation has varying degrees of impact on forest resources and maintaining recreation infrastructure
requires funding. In order to be sustainable, recreation use must be ecologically sound, socially
supported, and economically feasible to maintain by the Forests and partners. There are different views
of how to improve recreation sustainability and how future recreation projects should be planned.

Issue: Economic Contributions of the Forests

Many residents of WNC depend on the Forests for their way of life, for food from hunting and gathering,
and, sometimes, their professional livelihoods. The importance of economic and social contributions of
the National Forests to the surrounding communities is an issue that has been raised by many
commenters and local governments. While some outputs from management can be easily valued, such
as timber receipts, firewood permits, and recreation fees, contributions of other goods and services are
more difficult to measure, such as wildlife habitat and diversity, scenic landscapes, recreational tourism,
clean water, and clean air. There are diverse perspectives about the best mix of management techniques
to provide benefits for recreation and tourism, outfitter and guides, forest product industries, and
quality of life in the surrounding communities.

Issues Not Addressed in the Revised Forest Plan

Two issues of note that are not addressed in the revised forest plan are 1) an availability decision
regarding oil and gas leasing on the Nantahala and Pisgah NFs and 2) management of the Chattooga Wild
and Scenic River. Due to the geology, there is low potential for commercial development of oil and gas
deposit and the oil and gas availability decision was not included in this forest plan revision process. If
technologies change and there is interest in commercial interest in developing those resources, the oil
and gas availability will be re-evaluated at that time. The Chattooga Wild and Scenic River is managed in
coordination with the Sumter NF and the Chattahoochee-Oconee NF. Ongoing monitoring is necessary to
determine if a need to change visitor use management on the Chattooga River is needed. Additional
explanation regarding the Chattooga River is included in Chapter 2, Alternatives Considered but
Eliminated from Detailed Study.

1.8 Best Available Scientific Information

The 2012 planning rule requires the responsible official to use the best available scientific information to
inform the development of a forest plan. Resource specialists considered what is most accurate, reliable,
and relevant in their use of the best available scientific information. The best available scientific
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information includes the publications and other sources listed in the Literature Cited section of this Draft
Environmental Impact Statement. Best available science also includes information obtained from other
sources, such as participation and attendance at scientific conferences, scientific knowledge from local
experts, findings from ongoing research projects, workshops and collaborations, professional knowledge
and experience, and information received during public participation periods.

1.9 Other Related Efforts

Previously approved and ongoing projects and activities are not required to meet the direction of the
revised forest plan and will remain consistent with the direction in the 1986 forest plan, as amended.

Revised forest plan direction will apply to all projects and/or activities that have a decision made on or
after the effective date of the final record of decision. A project or activity approval document will
describe how the project or activity is consistent with the applicable plan components.

When a proposed project or activity would not be consistent with the applicable plan components, the
responsible official shall take one of the following steps, subject to valid existing rights (36 CFR
219.15(c)):

o Modify the proposed project or activity to make it consistent with the applicable plan
components,

e Reject the proposal or terminate the project activity,
e Amend the plan so that the project or activity will be consistent with the plan, as amended, or

e Amend the plan contemporaneously with the approval of the project or activity so that the
project or activity will be consistent with the plan, as amended. This amendment may be limited
to apply only to the project or activity.

The forest supervisor or district ranger is the responsible official for project-level planning. In order for
prohibitions or activities to take place on the ground, project decisions will need to be made following
site-specific analysis in compliance with NEPA.
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Chapter 2: Alternatives

This chapter describes and compares the alternatives considered for the forest plan revision for the
Nantahala and Pisgah NFs. It includes a description of each alternative considered and presents the
alternatives in comparative form, clearly defining the differences between each alternative and providing
a clear basis for choice among options by the decision maker.

In addition to the no action alternative, this analysis considers four action alternatives. Alternative E is
the preferred alternative.

2.1 Alternative Development

2.1.1 Summary of Alternative Development Milestones

Since Fall 2014, plan direction and maps have been shared and refined to be responsive to public
comments, collaborative input, and agency review. As a result, plan direction and management area
allocations have been iteratively adjusted during the planning process.

In summary, developing action alternatives began with an analysis of the Need for Change in 2014,
which reviewed the existing plan and identified what should be carried forward unchanged and what
needed to change in the revised forest plan. The Need for Change helped to inform and build a proposed
plan that was responsive to the needs of the Forests and responsive to public concerns regarding future
management. Preliminary plan content was shared with the public during late 2014. The forestwide
direction was adjusted and shared again in 2016. An updated management area construct and
management area and geographic area direction was shared in 2017 for most general management
areas (management area direction for special designations was not available at that time). The draft EIS
and proposed plan were published in February 2020 and public comments helped inform the
development of Alternative E, as presented in the final EIS.

More detail on iterative adjustments made to alternatives is available in the project record.

2.1.2 How Public Involvement Influenced Alternative Development

As described more thoroughly in Chapter 1 and Appendix H, the proposed action and analysis have been
built on an unprecedented degree of public input. We appreciate the collaborative spirit that this
planning process has instilled. Collaborative capacity — the notion that we can do more for the Forests if
we do it together —is a core value within the plan.

The Forest Service is acutely aware that the development of alternatives has the potential to polarize
interests, harming the collaborative strides we have all made to seek mutually beneficial solutions.
Therefore, our alternative development took care to ensure that the themes of the alternatives did not
polarize interests, but instead, built upon shared values. For example, while it would have been much
simpler for this analysis to set up one alternative that maximized land in passive management such as
Recommended Wilderness and another to contrast it with most active management and fewest acres
recommended for wilderness, care was taken to avoid such polarizing stances. In this EIS, the alternative
with the most Recommended Wilderness is also the alternative with the most land of the Forests in
active timber management, as both can be accomplished on the same Forest.

In building alternatives that advance forest goals while meeting multiple interests, the following
concepts were incorporated into alternative development in direct response to public request:

Plan direction is kept consistent between alternatives on topics where there is widespread
support. Where there is broad agreement among diverse interests, the plan direction is the
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same for all action alternatives. As a result of broad agreement on many resource management
topics, only three plan components differed among Alternatives B, C, and D in the draft plan,
including two standards and one objective (more on these differences is explained below). The
remaining plan desired conditions, objectives, standards, and guidelines are consistent across
Alternatives B, C and D. Many plan components were updated in Alternative E between draft
and final in response to comments.

Alternatives examine different ways that management can be sensitive to place-based values.
The Forest Service recognized primary differences of perspective about forest management are
based on where management activities will occur, which led to the modification of management
area assignments across alternatives. Using this place-based context, the FS also designed
alternatives to consider how progress on multiple goals could be made simultaneously.

Alternatives that do not benefit multiple interests were not considered in detail. The Forest
Service ensured that alternatives designed to benefit a single interest at the expense of other
multiple uses were eliminated from detailed study (see Alternatives Considered but Eliminated
from Detailed Study).

Alternatives recognize that the Forest Service can do more with the help of partners and
analyze the possibility of greater capacity as part of the range of each alternative. All
alternatives include a two-tiered approach to objectives which further expands the range of
alternatives. The action alternatives each consider a base tier of what we can accomplish under
current Forest Service capacity (Tier 1) and a broader stretch objective of what could be
accomplished with additional resources, personnel, partner, or volunteer support beyond
current contributions (Tier 2). This approach was suggested by partners during the development
of the draft plan. Because Tier 1 and Tier 2 objectives are captured in all action alternatives, each
action alternative itself provides a range of management activities that responds to public input.

Incorporating the above principles impacted the range of alternatives shared in the draft Environmental
Impact Statement. Alternatives developed with these principles are more similar when compared than
they might have been in a traditional alternative development process. Previous plan development
processes would have shown a greater range of effects by separating interests into different alternatives.
Instead, the current process advances multiple interests by ensuring diverse interest groups can see
some of their needs met in each alternative. Ensuring that all interests can be on the same landscape via
different spatial configurations creates results where the analysis differences between each action
alternative are not dramatic.

Overall, the extensive public engagement and collaboration, the use of tiered objectives in all
alternatives, and the intent to depolarize alternatives so that many interests are met in each alternative,
has a result of narrowing the range of alternatives and associated effects. Through this approach, each
alternative should better enable increased support during implementation.

Alternative E, an additional alternative analyzed in detail, was added between the draft and final EIS.,
Alternative E makes iterative adjustments to the proposed plan and Alternatives B, C and D, because it
was influenced by public comments received on the draft. Alternative E contains edited plan
components (desired conditions, objectives, standards, guidelines), management area maps, and other
plan content (management approaches, background). A summary of changes between Alternative E and
the other action alternatives is discussed in this chapter and in Chapter 3. Edited changes are shown in
grey highlights in the final plan so the public can focus on the changed content.

Additionally, some comments between the draft and final plan resulted in the addition of alternatives
considered but not analyzed in detail.
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2.2 Summary of Alternatives Analyzed in Detail

Five alternatives are analyzed in detail, including one no action (Alternative A) and four Action
Alternatives (B-E):

The plan direction for Alternative A is reflected in the current forest plan as amended. The plan direction
for Alternatives B, C, and D is reflected in the proposed plan that accompanied the DEIS. Differences
between plan direction for Alternatives B, C and D (for plan components ECO-S-28, REC-S-14, REC-0-07)
are explained within the proposed plan itself on the appropriate page for each plan component. The
plan direction for Alternative E is the final revised plan that accompanies this FEIS.

Differences in proposed land allocations can be seen by reviewing the accompanying set of maps.
Forestwide maps that can be used to coarsely compare alternatives are available at the end of this
chapter, although the more detailed set of maps should be reviewed to compare specific locations, as
the small maps in this chapter do not capture the full degree of detail.

Together, the changes in plan direction and management area allocation respond to the Need for Change
and the significant issues that are described in chapter 1.

While all five alternatives provide for a wide range of multiple uses, goods, and services, each addresses
the issues in different ways, reflecting the range of opinions expressed in public comments.

e Alternative A, the No Action: This alternative is the current forest plan, as amended. The current
forest plan would continue to guide management of the Nantahala and Pisgah NFs under this
alternative.

e Alternative B responds to those who desire more flexibility for managing vegetation patterns,
wildlife habitats, recreation, and access. This alternative:

O Provides the largest land base for creating young forest structure through mechanical
treatment in the Matrix management area.

0 Designates the smallest old growth network in the forest plan but allows for the most
project level flexibility for making old growth network adjustments during plan
implementation.

0 Provides the most flexibility for adding new trails to the trail system.

0 Includes the largest amount of the forest where road access is prioritized, including the
most opportunities for opening seasonally closed roads in Interface and Matrix for
hunting and other uses, with the most acres available for new road building.

0 Recommends the most acreage for future designation as wilderness by Congress; this is
consistent with the theme of retaining flexibility for locating young forest habitat and
access, because areas recommended for wilderness are generally not areas that would
otherwise be managed for young forest habitat or motorized access.

e Alternative C is intended to be responsive to those who desire more certainty defined in the
forest plan and less project level flexibility for managing vegetation patterns, wildlife habitats,
recreation and access. This alternative:

0 Allocates a greater amount of the Forests to Backcountry and responds to the issue of
designating places with rare and unique ecological values into the Ecological Interest
Areas management areas. This would provide more limitations on the timber
management activities that can occur in these locations.
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(0}

Establishes a larger old growth network than Alternatives A, B, and D and sets the
footprint of the network for the life of the forest plan.

Responds to the need for more sustainable recreation by being the most restrictive
when adding new trails to the system, allowing the least flexibility for adding trails
during plan implementation.

Includes the fewest opportunities for opening seasonally closed roads in Interface and
Matrix for hunting and other uses.; includes and a greater emphasis on
decommissioning unneeded roads in Backcountry, with the fewest acres available for
new road building.

Recommends the fewest acres for wilderness, instead providing the greatest acreage of
backcountry that provides a semi-primitive non-motorized recreation experience, some
of which may be suitable for future mountain biking opportunities.

Alternative D is an intermediate approach between Alternatives B and C in terms of plan
restrictions versus project flexibility in managing for vegetation patterns, wildlife habitat,
recreation, and access. This alternative:

(0}

Alternative

Responds to the issue of designating places with rare and unique ecological values into
the Ecological Interest Area MA, it also maintains much of the Forests in the Matrix MA,
allowing for flexibility of active management to meet young forest habitat needs and
respond to emerging forest health issues.

Establishes an old growth network that is larger than Alternative B and smaller than
Alternative C and E and allows for project level additions where old-growth conditions
are under-represented.

Provides moderate restrictions on new trail building and establishes a new tool, a trail
bank, which can be used across the Forests to build sustainable trail miles.

Provides motorized access opportunities between the amounts in Alternatives B and C
for opening seasonally closed roads in Interface and Matrix for hunting and other uses,
decommissioning unneeded roads in Backcountry, and the percent of the forest open to
new road building.

This alternative recommends only those areas with the highest quality wilderness
characteristics for wilderness designation, more than Alternative C but less than
Alternative B.

E incorporates public comments between the draft and final plan. This alternative:

Increases emphasis on prescribed fire, using fire and mechanical harvest to restore open
forest conditions, and nonnative invasive species treatments in tiered objectives.

Establishes an old growth network that is larger than any of the other alternatives and
sets the footprint of the network for the life of the forest plan.

Addresses the challenge of trail management by collaborating with partners to focus on
supply and demand issues on some geographic areas of the forest and ensuring that
new trail miles are socially, ecologically and fiscally sustainable, and in good locations
for future soil and water needs.

Provides motorized access opportunities comparable to Alternative D, focusing on
opening seasonally closed roads in Interface and Matrix for hunting and other uses, and
decommissioning unneeded roads in Backcountry.
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e Recommends more acres and areas for wilderness than Alternatives A and C, but less
than B and D, recommending areas with the strongest wilderness characteristics in
combination with public comments and management needs for other multiple uses.

2.3 Features That Are Common to the Action Alternatives

2.3.1 Plan Direction

Action alternatives were specifically designed to meet the purpose and need (see chapter 1) and be
responsive to the issues.

All action alternatives emphasize ecosystem restoration and maintenance to achieve healthy systems.
Ecosystem restoration will not return ecosystems to a past historic state, because contemporary
constraints and conditions have caused ecosystems to develop altered trajectories. Instead, restoration
focuses on re-establishing key characteristics such as the composition, structure, pattern, and ecological
function necessary to make ecosystems sustainable, adaptive, resilient, and productive under current
and future conditions. Ecosystem maintenance occurs when a currently healthy system or a restored
system are sustained in that resilient state. The plan is built on the assumption that ecosystems are most
resilient when they have high ecological integrity, which is characterized by having composition,
structure, function, and species’ population and community dynamics that occur within an appropriate
range of variability. This framework assumes that the past range of variability serves as a reference for
functional and sustainable systems that are complex and adaptive in the context of global change.

All action alternatives identify priority watersheds for restoration where emphasis will be placed on
maintaining or improving the watershed condition class.

Under all action alternatives, the plan provides an increased emphasis on social values. The forestwide
plan direction includes a section on Community Connections, which outlines desired conditions and
objectives for providing benefits to local communities, and a section on public involvement and
collaboration, making a commitment to continue involving members of the public in developing projects
on the ground. For example, all action alternatives include an objective to meet with local governments
every other year to understand their interests in developing projects:

COM-0-01 Every other year host a discussion with interested WNC local governments or their
economic development offices to foster shared actions that support local jobs, attract
tourism, and encourage coordination on public health and safety issues.

This new guideline is included in the public involvement section:

PI-G-01 In order to encourage meaningful public participation during preparation of integrated
landscape projects, the Forest Service should facilitate collaboration among state and
local governments and Indian tribes and participation of interested persons, except
where emergency situations warrant an expedited time frame.

This shift in plan direction compared to Alternative A will ensure that projects and program management
at the forest level are continually considering public interests through early public involvement.

Additionally, Alternatives B, C, D, and E include a chapter on geographic areas, in which each area of the
Forest is recognized for the values it provides to the public in the context of the WNC landscape. The
places and uses that are important to people are highlighted. Each geographic area has a section that
identifies the cultural history of the area, ecological values, ways people connect to the land, water and
watershed connections to the region, places to be managed in recognition of their unique features, and
ways to work together across the Forests’ boundary to further shared goals. This chapter was composed
using public information about the places and uses that people value on the Forests, and it provides a
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vision for how the Forests will be managed in recognition of those interests. Geographic areas provide
direction that is consistently applied across the Forests, reflecting where there are some differences
based on the unique sense of place (Andereck and Knopf 2007; Parker and Green 2016). As a result of
using this information to shape projects and activities, the action alternatives are more effective at
addressing social values than Alternative A.

Geographic areas show the Forests in an all-lands context, recognizing partnerships between the Forests
and neighboring communities and identifying opportunities that cross the FS boundary. For example,
there is a new objective to work with communities on economic development opportunities.
Alternatives B, C, D, and E give a clearer focus on the economic role of the Forests in the broader
Western North Carolina landscape.

Figure 2. Geographic areas of the Nantahala and Pisgah National Forests.

2.3.2 Management Area Allocation

In Alternatives B, C, D, and E, the Interface Management Area (MA) was designed around the places
where people have heaviest use of the Forests, reflecting locations of key access that will be sustained.
This management area includes both highly developed areas and national trails that are not covered by
stand-alone management areas (the Appalachian Trail and Heritage Corridors such as the Trail of Tears
and Unicoi Turnpike are identified as their own management areas). For those who want to see
recreation highlighted as a key aspect of management on the National Forests, the Interface MA reflects
a management intent to sustain recreation and visitor use as a priority in these locations.

Alternatives B, C, D, and E all provide greater economic contributions to the local economy, in terms of
jobs and income, than Alternative A. However, the differences across action alternatives are small, and
variation in actual impacts make Alternatives B, C, D, and E somewhat equivalent.

Alternatives B, C, D, and E provide a greater awareness and protection of tribal and cultural values.
The following management area allocations are generally consistent across alternatives:

e Research Natural Areas,
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e Appalachian National Scenic Trail Corridor,

e National Scenic Byways, Heritage Corridors,

e Designated Wild and Scenic Rivers,

e Congressionally Designated Wilderness,

e Congressionally Designated Wilderness Study Areas,
e Roan Mountain,

e Cradle of Forestry in America.

Exceptions to consistency occur when more restrictive management is specified in an alternative, such as
when a Research Natural Area is recommended for Wilderness. In those cases, the more restrictive
management area is shown on the map. Additionally, some errors were found in the draft maps that
were corrected in the final map set.

The Experimental Forest Management Area includes Bent Creek, Coweeta and Blue Valley Experimental
Forests. National datasets serve as the area identified in Alternatives B, C and D, and about 23 acres of
land are added to the Blue Valley Experimental Forest in Alternative E to eliminate a sliver between the
Experimental Forest and the Congressionally Designated Wilderness Study Area.

In all action alternatives, Inventoried Roadless Areas are built into the Backcountry MA or more
restrictive management areas, and they do not vary by alternative.

All action alternatives recognize newly eligible Wild and Scenic Rivers and their outstandingly
remarkable values, with one error corrected in the final, resulting in one fewer river being advanced in
Alternative E (see Appendix F).

Further described in Section 2.1.2, all alternatives contain numerous objectives with two levels of
proposed activity, identified as Tier 1 and Tier 2 objectives. Tier 1 objectives are based on a continuation
of recent Forest Service budgets and capacity, while Tier 2 objectives reflect additional outcomes that
may be possible with added capacity of partners and partner resources.

2.4 Features that Vary Between Action Alternatives

2.4.1 Management Area Allocation Differences in Alternatives B, Cand D

Much of the public input the FS received from collaborative groups, organizations and individuals was
related to where management occurs on the Forests, therefore, the primary difference between
alternatives B, C and D is the allocation of management areas. Management area allocations were
designed to be consistent with the theme of the alternatives.

More specifically, the size and configuration of Matrix, Ecological Interest Area and Backcountry varied
between action alternatives. Some commenters value the flexibility of the Matrix management area to
address multiple uses and active management needs that may emerge over the life of the plan while
others expressed concern, primarily over timber harvest treatments in this management area and
requested a new management area which had more restrictions on timber activities, Ecological Interest
Areas. Other comments requested that areas be recognized in Backcountry for their semi-primitive non-
motorized character. Generally,

e In Alternative B, lands that were not otherwise identified in Interface for their recreation values,
Backcountry for their semi-primitive character or in a designated management area such as
Wilderness, Appalachian Trail Corridor, Special Interest Areas, etc., were generally included in
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the Matrix MA. As a result, Alternative B has the most Matrix MA of all alternatives. This
alternative does not contain Ecological Interest Areas, and most closely matches maps that were
available during the public involvement leading up to the development of the proposed plan.

e |n Alternative C, large areas of the forest in semi-primitive non-motorized conditions were
generally allocated to Backcountry Management Area. If the areas did not have large semi-
primitive non-motorized core areas, but had few roads and contained North Carolina Natural
Heritage Natural Areas or were identified by partners as having old growth characteristics, the
lands were generally allocated to the Ecological Interest Area Management Area where timber
harvest is more restricted than in Matrix. As a result, the Backcountry MA and Ecological Interest
Areas MA are largest, and the Matrix is the smallest in Alternative C.

e |n Alternative D, areas that had active management opportunities for timber were included in
Matrix MA; areas were generally allocated to Ecological Interest Area MA if they contained
existing high quality old growth, or high ranking state natural heritage areas; areas were
allocated to Backcountry MA if they contained more than 2,500 acres in semi-primitive non-
motorized character with surrounding lands and did not have active timber management needs
that would require road construction in the next 10 to 15 years. As a result, the Matrix,
Ecological Interest Area, and Backcountry MAs in this alternative are more evenly balanced
compared to Alternatives B and C.

Recommended Wilderness (lands recommended for inclusion in the National Wilderness Preservation
System) varies by alternative, responding to those who seek different amounts of land in this type of
management.

e Alternative B is responsive to those individuals and groups who support the largest amount of
NFS lands to be preserved as designated wilderness and thus recommends the largest total
acreage.

e Alternative Cis responsive to those who are generally opposed to additional designated
wilderness and thus recommends the least total acreage.

e Alternative D is intended to strike a balance between the public desire to actively manage and
restore the forest for resiliency and biological diversity, to provide for semi-primitive non-
motorized recreation settings without many of the restrictions of wilderness designation, and to
preserve as recommended wilderness areas those which possess the highest degree of
undeveloped and natural characteristics, opportunities for solitude or primitive and unconfined
recreation, or other features of value. As a result, it contains an amount of recommended
wilderness between Alternatives B and C.

e  More information on differences between alternatives is contained in the wilderness evaluation
(Appendix E).

Generally, the Interface management area that includes concentrated use areas, National Recreation
Trails, and primary access routes to recreation sites does not differ among alternatives except for where
it is overlaid by more restrictive management areas.

While this describes the general approach to management area allocation, decisions and occasional
deviations to this approach were made in individual locations, consistent with the theme of each
alternative, using input from Forest Service employees and information contained in public comments.
The maps in Appendix | should be used to compare differences between alternatives. Geographic
Information System shapefiles are available for download at www.fs.usda.gov/goto/nfsnc/nprevision .
Details about the spatial sources used for mapping each management area can be found in EIS Appendix
B.
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As a result of the above approach, there are cases where total forest acreage numbers of management
areas may not be considerably different between alternatives, however the location of where those
acres are identified across the landscape may be very different. The detail of how different places are
proposed to be managed must be examined at a fine scale to appreciate the effects of those
designations. Comparison of aggregate acres of management areas between alternatives at the broad
landscape scale does not reveal the meaningful differences between alternatives. Therefore, reviewing
management area maps is more helpful for alternative comparison than relying on a simple comparison
of total acres.

Although the objectives for management are largely the same between alternatives, as a result of
different management area allocations, the landscape where management activities can occur differs by
alternative. This results in different effects to the long-term trend of forest resources.

The following issues from Chapter 1 are addressed by varying the allocation of management areas:

e \egetation Patterns: The opportunity for creating young forest is least restricted where Matrix is
the largest. Where Ecological Interest Areas or Backcountry are larger, there are more
restrictions on the types of projects and treatments that can be used to establish young forest.

e Vegetation Patterns and Wildlife Habitat: In response to those who desire a finer degree of
recognition for areas with unique ecological values, three action alternatives include a new
management area called Ecological Interest Areas. This management area was designed to
emphasize compositional restoration as a primary driver of management activities. The size of
this management area differs between Alternatives C, D, and E. This management area has zero
acres in Alternative B.

e Special Designations: the areas and amount of land managed as Recommended Wilderness
(which is recommended for inclusion in the National Wilderness Preservation System) varies by
alternative, responding to those who seek different amounts of land in this type of
management.

e Recreation: The management area allocations of backcountry and Recommended Wilderness
differ by alternatives in a way that could impact future mechanized or motorized forms of
recreation, such as mountain biking.

e Access: The opportunity for seasonally open roads in Interface and Matrix and decommissioned
roads in Backcountry varies as the size of these areas varies by alternative. Where Matrix is
larger, there is more land available for increasing roaded access; where Backcountry is larger,
there are more acres where decommissioning unneeded roads is prioritized and permanent
road building is restricted. The different management area allocations of Interface, Ecological
Interest Areas and Recommended Wilderness by alternative would also have an impact on road
building.

e Economic contributions: Different management area allocations and Recommended Wilderness
allocations by alternative will enable different configurations of the land that result in different
areas that emphasize timber management, special product collection, and recreational tourism.

2.4.2 Plan Direction Differences in Alternatives B, C and D

Beyond changes in the management area allocation, Action Alternatives B, C and D contained three plan
components that varied between alternatives. The following paragraphs summarize these changes, and
more information about the details of these plan language differences and their effects is found in
chapter 3.
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1) Inresponse to the issue of vegetation patterns and wildlife habitat, management of the old
growth network varies by alternative. The land identified as the designated old growth network
varies by alternative (see maps later in this chapter). Also, a standard for modifying the old
growth network at the project level, ECO-S-27, varies by alternative:

e ECO-S-27: A standard that identifies how project-level information can be used to adjust the
designated potential old growth network that differs in each Alternative A, B, Cand D.

See the old growth section for more information.

2) Inresponse to the issues of recreation and access, management strategy for new trail
construction for non-motorized uses varies by alternative. The requirements that must be met
to add new trails to the system vary by alternative, including REC-S-14 and REC-0-7:

e REC-S-14: A standard for when new trail construction for non-motorized uses can occur that
differs between Alternatives B, C, and D.

e REC-0O-7: An objective on establishing a trail bank that can be used to add new sustainable
trail miles to the non-motorized trail system that is only present in Alternative D and not
considered in Alternatives A, B, or C.

See the recreation section for more information.

2.4.3 How Alternatives E Differs from Alternatives B, C and D

When Alternative E was drafted following the public comment period, plan direction on the old growth
network and new trail construction was developed for the new alternative. Additionally, several other
plan component changes were made in response to public comments and are summarized below. New
and edited material can quickly be seen by focusing on the grey highlights in the final plan. A detailed
spreadsheet of all the changes between the proposed plan released with Action Alternatives B, C, and D,
and the final plan released with Alternative E is available in the project record.

Management area allocation

In Alternative E, areas identified in public comments were re-evaluated. Adjustments were made to the
mapping of Matrix, Ecological Interest Area, Interface, and Backcountry based on map changes in the
allocation of Special Interest Areas, and areas recommended or not recommended for Wilderness and
updated information about the Trail of Tears National Historic Trail. Additionally, these spatial
adjustments were made:

Updates to the designated old growth network.
Adjustments to the forest Special Interest Areas MA.

A different allocation of areas for recommended wilderness.

©O O O O

The Heritage Corridor Management Area was updated to reflect more recent
information about the Trail of Tears National Historic Trail.

0 Updated mapping of Matrix, Ecological Interest Area, Interface, and Backcountry, and
Appalachian National Scenic Trail based on changes related to MA allocations described
above.

0 Assignment of new Forest Service land acquisitions to management areas.

0 A minor adjustment to the boundary for the Blue Valley Experimental Forest, increasing
the overall acreage from 1,401 acres to 1,424 acres, in coordination with the Regional
Forester and Southern Research Station Director.
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0 Minor corrections to management area lines.

Plan direction

Below is a summary of plan direction that was updated in Alternative E, based on public comments and
FS input between the draft and final EIS. Edited changes are shown in grey highlights in the final plan so
the public can focus on the changed content. A detailed spreadsheet of all the changes between the
proposed plan released with Action Alternatives B, C, and D, and the final plan released with Alternative
E is available in the project record.

Following the summary of all topics, more detail is provided on the two topics where plan direction
varied between alternatives in the draft plan: old growth management and sustainable trails.

Climate change: Updated management approaches for adapting to climate change.

Streamside zones: Increased the distance of the streamside zone around intermittent streams to
50 feet to match the distance in which NC forest practice water quality guidelines apply, and
language was added to recognize the role of ephemeral streams.

Terrestrial Ecosystems:

O Reorganized plan content with a clearer delineation of subsections for Ecozones, Wildlife
Habitat, Designated Old Growth Network, Forest Health and Timber.

O Objectives for young forest, open forest woodlands, and stand and community
improvement were reframed in terms of annual acres rather than decadal.

0 An objective was added for thin and burn activities to improve woodland and open forest
conditions.

0 The prescribed fire objective was increased to better reflect current capacity (Tier 1) and
to enable greater activity level if additional resources become available (Tier 2).

0 A second tier objective was added for community and stand improvement activities.

O Reorganized other objectives in the Designated Old Growth Network, Forest Health and
Watershed sections.

0 Anticipated techniques and priorities were expanded in management approaches.
Plant and Animal Diversity:

0 Clarified how the FS will partner with the US Fish and Wildlife Service, North Carolina
Wildlife Resources Commission and North Carolina Heritage Program in working to
maintain, enhance and restore plant and animal diversity.

0 Clarified how the USFS will coordinate with the NC Natural Heritage Program when
designing projects in North Carolina Natural Heritage Areas.

0 Added an objective and standard associated with managing and restoring Hudsonia
montana and Liatris helleri populations.

Forest Health: The nonnative invasive species treatment objective was increased to better reflect
current capacity (Tier 1) and to enable greater activity level if additional resources become
available (Tier 2).

Timber: Clarified restocking levels and size of openings.

Transportation and Analysis: Clarified how many miles of road and trail miles will be restored to
natural contours.
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e Recreation Settings: Updated recreation opportunity settings and classes for each management

area.

e Dispersed Recreation - sustainable trails:

(0}

Added an objective and corresponding Geographic Area goals to address collaborative
trail planning to address equestrian or bicycle supply and demand issues;

Modified new trail construction direction to ensure that new trails meet the latest
design standards, while incentivizing relocation of unsustainable system trails,
construction of short connectors to form loops, closure of unauthorized routes,
collaborative planning and strengthening partnerships;

Clarified how relocation of unsustainable system trails will be addressed;

Updated guidance on managing climbing routes through unique habitats and cultural
resource sites.

e Scenery: Linked scenic character descriptions to the Geographic Area descriptions.

e Tribal Resources:

(o}

(o}

Incorporated the development of traditional ecological knowledge from Federally
Recognized Tribes early in project design.

Added an objective to work with Tribes and the Southern Research Station on studies of
sustainable plant harvest.

Identified additional opportunities to work with Tribes.

e Minerals and Energy:

(o}

Clarified the relationship between the USFS and the Bureau of Land Management in
managing the federal mineral estate.

Recognized the role of critical minerals for renewable energy technology.

Clarified that an oil and gas availability decision is not being made at this time due to the
lack of industry interest and the low potential for oil and gas resources on the Forests.

e Community Involvement, Public Involvement, Conservation Education:

(0]

Emphasized partnering with others to expand capacity and continued collaboration with
communities, Tribes, partners, volunteers, and other governments through the addition
of management approaches and geographic area goals.

Clarified the intent that these initiatives are culturally inclusive, engaging diverse
audiences.

e Separated Ecological Interest Areas and Special Interest Areas into two separate management
areas with unique plan direction.

e Updated the names and acres of Special Interest Areas by Geographic Area, informed by additional
field visits and coordination with the NCHP, and FS staff between draft and final.

The action Alternatives B, C, and D included in the DEIS had largely the same plan direction. The two
topics which varied by alternative were: management of the old growth network and new trail
construction. This section summarizes how Alternative E addressed these two topics.
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Topics where draft plan direction differed between action alternatives

The action Alternatives B, C, and D included in the DEIS had largely the same plan direction. The two
topics which varied by alternative were: management of the old growth network and new trail
construction. This section summarizes how Alternative E addressed these two topics.

Old growth management

The revised plan identifies mature and old growth forests* as a desired habitat type needed throughout
the landscape (LMP Plan, Table 3). Old growth forests are currently rare in the Southern Appalachians.
The 1994 plan, as amended, identifies “the desired future condition for old growth across the forest is to
have a network of small, medium and large sized old growth areas, representative of sites, elevation
gradients, and landscapes found in the Southern Appalachians and on the Forests, that are well
dispersed and interconnected by forested lands.” While these patches do not always contain existing old
growth, all are designated to allow old growth characteristics to develop over the long term. The
designated old growth network is established to ensure old growth conditions develop and persist into
the future. It does not account for all the pockets of old forest that may exist on the Nantahala and
Pisgah NFs. To address project level challenges around old growth management, proposed alternatives
differed in the size and configuration of the Designated Old Growth Network, and each had a different
standard about how adjustments would be made to the Designated Old Growth Network during the next
20 years based on project level information.

Comments received on the draft forest plan varied in terms of whether the old growth network should
be set at the plan level versus adjusted in project level decisions. Some commenters favored identifying
old growth at the plan level to provide certainty about the old growth’s defined spatial role. Supporters
of setting the network at the plan level stated that identifying the designated network in the plan
reduces the analysis during project level planning, improves project efficiencies, and ensures consistency
in approach across ranger districts and through changes in leadership. Others favored project level
adaptability, stating that old growth is not static on the landscape, it is not well inventoried, and that the
best land allocation for the designated OG network may shift over the next 10 to 20 years. Other
commenters advocated for a cap-and-trade style designated OG network where the overall size of the
network is established (capped) in the plan, but the individual patches are added or dropped (traded)
during projects based on field assessment. Conceptually, a cap-and-trade approach would allow for high
quality existing old forest or old growth to be added to the network when it is found at the project level,
while patches with lower quality old growth potential that are in the network could be removed from
the network and allocated to other types of multi-use management. However, commenters and the best
available science differ on the initial acreage for that network, and the criteria for adjusting patches.
Some individuals advocated for adding to the network based on local site conditions, and others
suggested it should be based on the management area assignment. Overall, there are strong
disagreements on the size of the network and what and how to adjust the network over time. A cap-and-
trade approach is untested, would require additional level of project survey for old growth
characteristics, and would likely be regularly challenged.

After considering public comments and the DEIS findings, Alternative E changed the size and
configuration of the designated OG network to strategically enhance the network’s resiliency and
ecological diversity. Alternative E’s more than 54,000 acres of additions to the designated OG network

4 For the purposes of this document, the term “old growth” references forests with old growth characteristics, which differs
from old forest. Old forest has met the minimum age threshold to be considered old seral state, but may or may not have other
characteristics of old growth.
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include areas where creation of young forest is unlikely to be prioritized, including designated
wilderness, wilderness study areas, recommended wilderness, research natural areas, and the corridors
of designated wild and scenic rivers that are classified as wild. Beyond these management areas,
additional patches were included in the network with consideration of the full range of biodiversity
representation, using ecozone representation, moisture and elevation gradient diversity, as well as
spatial distribution and redundancy. The adjustments focused on increasing overall patch size for
resiliency (White, Tuttle, and Collins 2018), overall network diversity (McGee and Kimmerer 2002,
McGee 2018, Wyatt and Silman 2010, CCEA 1992, Margules and Pressey 2000, Noss and Copperrider
1994), and contribution to an efficient network (Kukkala and Moilanen 2013, Margules and Pressey
2000). The adjusted network size and configuration incorporates landscape planning concepts from
scientific literature, academic input, as well as local information provided by commenters and the NC
Natural Heritage Program regarding inventoried locations of existing old growth patches. The adjusted
Designated Old Growth Network:

e Defines a spatial role for the development of old growth characteristics in the plan;
e Includes all ecozones, moisture conditions, and elevation gradients.

e Includes lands that will be managed passively to allow the forest to age naturally — such as
designated and recommended wilderness.

e Emphasizes large old growth patches, thereby increasing the network’s overall resiliency and
connectivity across the forests.

e Considers information from collaborators and the North Carolina Natural Heritage program about
existing old growth.

The resulting network includes 291 separate patches totaling 265,385 acres that represent
approximately 25% of the Nantahala and Pisgah NFs. Under this new configuration, Alternative E would
provide the largest network of any alternative and would increase the amount of large patches by 25%
more than the existing network, increasing overall resiliency and connectivity. Also, in Alternative E, the
size and configuration of the network is defined at the plan level, and projects will not be able to add,
subtract or adjust the footprint of the designated OG network. Just as in the other alternatives,
Alternative E provides direction to enhance old growth characteristics within the designated old growth
network, such as managing for forest health treatments.

Setting the network at the plan level addresses the landscape scale appropriate for a forest plan. We
recognize that some individuals and groups want to preserve every small patch of old forest and we
recognize the inherent value of exceptionally old trees.

Setting the network at the plan level addresses the landscape scale appropriate for a forest plan. We
recognize that some individuals and groups want to preserve every small patch of old forest and we
recognize the inherent value of exceptionally old trees. This approach provides the local line officer
discretion about what to do when additional high-quality old forest is found during this planning cycle.
The district ranger, or the forest supervisor for multi-district projects, will retain the option of how to
manage old trees, old stands, or old growth forest patches in the project itself, depending on the
management area direction, site-specific conditions, and ecological needs in the area. If an area is
identified as best managed for old growth characteristics, then the project can manage for those
conditions, but the area will not be added to the forestwide Designated OG Network.

Sustainable Trails

There were many public comments received on the draft plan regarding sustainable trail management
and the conditions for new trail construction proposed in Alternatives B, C, and D. While there was
general support for sustainable trail construction, there was concern about requiring an offset of
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decommissioned miles that would essentially cap the miles of system trails (Alternative C), and about
the logistics associated with administering a trail bank of miles (Alternative D). Commenters also voiced
concern regarding the requirement for bicyclists and equestrian users to stay on system trails, and how
effective the current system trails would be in accommodating increasing use in some locations.

The Forest Service recognizes that the current designated trail network does not meet the need for
equestrian and bicycle trails in all geographic areas across the Forests, which is partially why there is an
abundance of user-created trails on the Forests.

The final plan provides a framework for collaborative trail planning within geographic areas to develop a
sustainable trail network that provides quality recreation opportunities while also addressing and
decommissioning user-created trails. Specifically, of the following adjustments were made to plan
language in Alternative E:

e Alternative E provides guidance on sustainable trails that limits new construction and adoption of
authorized routes to those developed collaboratively, using modern design principles and where
one of the following applies:

0 There is a commitment to long-term maintenance by a volunteer or partner agreement,
or

O The route resolves a critical health and safety need, or

0 The route resolves a supply-demand issue identified in geographic area goals, or

0 The route is offset by trail decommissioning or unauthorized route closure.

e Agoal was added in four geographic areas (Bald Mountains, Black Mountains, Eastern Escarpment
and Highland Domes) to address known supply and demand issues for equestrian and/or bicycle
trail opportunities through collaborative trail planning.

e Objective REC-0-07 was modified and separated into two components. Part (a) says collaborative
trail planning to address equestrian and/or bicycle trail supply/demand issues in specified
geographic areas needs to begin within 5 years. Part (b) says that collaborative trail planning
should occur forestwide every 5-7 years, building on the existing Nantahala and Pisgah National
Forest Trail Strategy.

e language was added to standard REC-S-11 that collaborative trail planning to address equestrian
and bicycle trail demand will be underway prior to issuing a forest supervisor order allowing
equestrian (horse, stock, pack and saddle) and bicycle use only on open or gated system roads, or
system trails designated for those uses.

e A management approach recommending strategies that can be used to accomplish objective REC-

0-07(b) was also added. This management approach identifies specific issues that could be
addressed in the collaborative trail planning process and clarifies that this planning could take
multiple forms.

Comprehensively, these adjusted plan components require implementation of contemporary trail design
principles, minimal resource impacts or user conflicts, and full consideration of the three aspects of
sustainable recreation (ecological, social, and economic).

Unlike other alternatives, Alternative E does not quantitatively restrict the total miles of trails that can
be developed, nor does it establish a trail bank, but it will result in a heightened emphasis on ensuring
that new trail developments are economically, ecologically, and socially supported for the long term.
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2.5 How Action Alternatives Respond to Issues

2.5.1 Alternative A - No Action

Summary: Alternative A, the No Action alternative, is the current forest plan, as amended in 1994. The
current forest plan would continue to guide management of the Nantahala and Pisgah NFs under this
alternative. A map of this alternative is available in Appendix I.

This alternative provides the baseline for the effects analysis. Management area direction would remain
the same, and current recommendations for wilderness would remain in place. Where annual
accomplishments have varied from forest plan assumptions, or where recent budgets have resulted in
different activities than the levels planned for in 1994, the actual accomplishments are noted. The 1987
forest plan, as amended, is available electronically and may be viewed or downloaded from the National
Forests in North Carolina website at: https://www.fs.usda.gov/nfsnc/.

Since the time the amended plan was signed in 1994, approximately 13,000 acres of land have been
acquired by the National Forests in North Carolina, many which have not had management area
direction assigned. Additionally, the 2001 Roadless Rule designated 152,488 acres as Inventoried
Roadless Areas (IRAs), approximately 13 percent which were in management areas that were previously
suitable for timber production. The allocation of lands to IRAs increased the amount of lands managed
for backcountry experiences and limited road building and timber harvest on approximately 14 percent
of the Nantahala and Pisgah NFs.

The 1994 amendment to the forest plan responded to issues regarding uneven aged versus even aged
management, economic contributions of the forests, and diversity of forest age structure and wildlife
species. The issues raised in the current forest plan revision are similar to some of the issues previously
raised in the amendment of the 1987 Forest Plan.

How the Current Plan relates to Issue 1 - Vegetation Patterns and Wildlife Habitats

e The 1987 Plan, as amended in 1994, includes plan direction for managing for old growth in large,
medium, and small patches distributed across the landscape. Early successional habitat is well
distributed across the Forests with a recognition that habitat is provided at three geographic
scales: the landscape (watershed) level, the management area level, and the compartment level.
This alternative identifies high quality forest interior bird habitats that are distributed
throughout the Forests.

Response to Issue 2 - Special Designations

e Alternative A includes the designation of Special Interest Areas across the Forests that are
managed to protect, and, where appropriate, foster public use and enjoyment of unique scenic,
geological, botanical, or zoological attributes. Six areas (approximately 66,000 acres) are
Designated Wildernesses, and five areas are congressionally designated Wilderness Study Areas
(26,816 acres) and managed to maintain their wilderness characteristics. Three of the five
Wilderness Study Areas are recommended for Wilderness designation: Craggy WSA, Harper
Creek WSA, and Lost Cove WSA.

e This alternative provides protection of areas of scenic interest (approximately 320,000 acres
identified as visually sensitive), including scenery from the Appalachian Trail and the Blue Ridge
Parkway. Most of the lands in the Semi-Primitive Non-Motorized recreation inventory are
allocated to management areas that do not include commercial timber harvesting.
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Response to Issue 3 - Access

e With the 1994 Amendment to the Forest Plan, the amount of management areas that feature
open road recreation decreased by almost 40,000 acres to favor wildlife conditions.

e Alternative A would continue to provide both motorized and non-motorized access to the
Forests. This alternative projects constructing and reconstructing about 31 miles of road per
year, with about 66 percent of road construction occurring on slopes less than 40 percent.

Response to Issue 4 - Recreation

e Adiversity of recreation settings are provided across the Forests, ranging from Semi-Primitive
Non-Motorized to Roaded Natural.

e Alternative A includes an emphasis on semi-primitive, backcountry recreation with
approximately 117,000 acres of land allocated to Backcountry MA and an additional 68,100 acres
in other management areas that limit road construction and timber harvest.

Response to Issue 5 - Economic Contributions of the Forests

e Alternative A delivers a sustainable timber supply with an average annual allowable sale quantity
of 34 million board feet. Approximately 3,300 acres per year could be regenerated. 528,000
acres, or about half of the Forests, is in management areas where timber production may occur.
Of those acres, approximately 276,000 acres, or 27 percent of the Forests, is available for
harvest, which is limited at the project level by the following factors: rock outcrops, steep slopes,
inaccessible tracts, threatened and endangered species habitat, archeological sites, riparian
zones, economics, the age and condition of the trees, and the need to disperse harvests across
the landscape.

e The tourism industry of Western North Carolina is supported through the protection of
recreational opportunities and scenic forest landscapes as identified in management area
allocations.

2.5.2 Alternative B

Summary: Alternative B responds to those who desire more flexibility at the project level for managing
vegetation patterns, wildlife habitats, recreation, and access. This alternative provides the largest land
base for creating young forest structure through mechanical treatment due to the largest allocation of
Matrix management area. This alternative provides the smallest plan level designated old growth
network, coupled with the most project level flexibility for making old growth network adjustments. This
alternative provides the most plan level flexibility for adding new trails to the trail system in the future.
This alternative also recommends the most acreage for wilderness; this is consistent with the theme of
retaining flexibility for locating young forest habitat, because areas recommended for wilderness are
generally unroaded and are not areas that would otherwise be managed for young forest habitat. A map
of this alternative is available in Appendix I.

Response to Issue 1 - Vegetation Patterns and Wildlife Habitats

e Alternative B includes the greatest amount of forest acres allocated to the Matrix MA which
allows for the greatest amount of flexibility to regenerate young forest.

e Establishes at the plan level a network of designated old growth comprised of large, medium,
and small patches. Additional small patches of old growth may be added to the designated
network at project level analysis. The plan level old growth network in this alternative is smaller
than the old growth network in Alternatives C, D and E.
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e Provides direction for managing rare and unique communities, as well as NC Natural Heritage
Program Natural Areas, wherever they occur on the landscape, but does not include any acres in
an Ecological Interest Area MA, except those that are recognized as Special Interest Areas (see
below).

Response to Issue 2 — Special Area Designations

e Recommends twelve extensions to existing wildernesses and eleven stand-alone Recommended
Wilderness areas (five of which are WSAs). These areas are largely unroaded, have some
wilderness characteristics either throughout or within a portion of the area, and have been
advocated for by groups that support recommended wilderness.

Response to Issue 3 — Access

e Provides the greatest opportunities for motorized public access on open forest roads and the
greatest opportunity for increasing seasonal access on open roads, because it allocates the
greatest amount of land to Interface and Matrix MAs of all alternatives.

Response to Issue 4 — Recreation

e This alternative provides a considerable opportunity for a primitive or semi-primitive non-
motorized recreation experience which is associated with the large amount of wilderness
recommendations.

e Provides the greatest opportunity among action alternatives for new trail construction for non-
motorized uses with the fewest restrictions on when new trail construction could occur.

e Commercial collection of non-timber forest products would be limited compared to the other
alternatives because of the greater amount of wilderness recommendations.

Response to Issue 5 - Economic Contributions of the Forests

e Generates contributions to the local economy through revenues from timber receipts and
wilderness recreation and tourism.

e Provides least acres of land available for permitted collection of non-timber forest products
across much of the Forests, because this alternative recommends the most acres for wilderness.

2.5.3 Alternative C

Summary: Alternative C is intended to be responsive to those who desire more certainty at the plan level
and less project level flexibility for managing vegetation patterns, wildlife habitats, recreation and
access. This alternative allocates a greater amount of the Forests to Backcountry and Ecological Interest
Areas management areas compared to the other alternatives, which would provide more limitations on
the timber management activities that can occur in these locations. This alternative establishes the
largest old growth network at the plan level and then prevents future project level adjustments. This
alternative is the most restrictive when adding new trails to the system, allowing less project level
flexibility. This alternative recommends the fewest acres of wilderness of the alternatives, instead
offering the greatest acreage of backcountry that allows for a semi-primitive non-motorized recreation
experience that will provide the most opportunity for future mountain biking. A map of this alternative is
available in Appendix I.

Response to Issue 1 - Vegetation Patterns and Wildlife Habitats

e Alternative C emphasizes passive management over a greater portion of the land compared to
the other alternatives and provides more land where management activities focus on restoration
of species composition over structural composition.
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e Concentrates creation of young forest habitat on a smaller area of the Forests because less of
the forest is in the Matrix MA compared to other alternatives.

e Includes an Ecological Interest Management Area which emphasizes activities that focus on
enhancing or maintaining high quality ecological communities and their local attributes. This is
accomplished by restricting timber harvest, except where it contributes to desired species
composition.

e Designates the largest old growth network at the forest plan level with no new small patches
added to the network during project level planning. The existing old growth that is found outside
the designated old growth network will be managed consistent with the MA in which it is found.

Response to Issue 2 — Special Area Designations

e Recommends two areas for wilderness, both of which are congressionally designated Wilderness
Study Areas. The remaining three Wilderness Study Areas will continue to be managed to
preserve wilderness characteristics.

Response to Issue 3 — Access

e Provides the least opportunity for increasing seasonal access on open roads, because more of
the Forests is allocated to the Backcountry MA in this alternative.

Response to Issue 4 — Recreation

e  With more of the Forests allocated to the Backcountry MA, there is a greater emphasis on semi-
primitive non-motorized settings and opportunities.

e New trail construction requires public involvement via collaborative planning processes to
identify needs. This alternative includes the most restrictive provisions for new trail construction
for non-motorized uses in that a new trail must be needed to mitigate resource damage, safety
issues, and users’ conflicts, and the old trail will be decommissioned, or new trail mileage will be
offset by a comparable length of decommissioned trail in another location.

Response to Issue 5 - Economic Contributions of the Forests

e Provides availability of permits for collection of non-timber forest products across much of the
Forests, because little of the Forests is recommended for wilderness.

e Generates contributions to the local economy that are focused more on revenues from
recreation, outfitters, and guides as opposed to timber receipts.

e Commercial timber management generates fewer dollars compared to other alternatives.

2.5.4 Alternative D

Summary: Alternative D aims to strike a balance between Alternatives B and C in terms of plan
restrictions versus project flexibility for vegetation management, recreation, and access. While it is
responsive to the issue of designating places with rare and unique ecological values into the Ecological
Interest Area MA, it also maintains much of the Forests in the Matrix MA, allowing for flexibility of active
management to meet young forest habitat needs and respond to emerging forest health issues. This
alternative establishes an old growth network sized between Alternatives B and C and then allows some
project level additions where conditions are under-represented. This alternative provides moderate
restrictions on new trail building and establishes a new tool-a trail bank-that can be used across the
Forests to build sustainable trail miles. This alternative recommends only those areas with the highest
quality wilderness characteristics for wilderness designation, proposing a number between Alternatives
B and C. A map of this alternative is available in Appendix I.

Chapter 2: Alternatives 2-19



Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

Response to Issue 1 - Vegetation Patterns and Wildlife Habitats

Alternative D achieves restoration of natural communities using silvicultural treatments that
focus on moving toward the natural range of variation while also emphasizing early successional
habitat for wildlife.

Includes a moderate amount of forest acres allocated to the Matrix MA, allowing for the greatest
amount of flexibility to manage for structural departure and respond to young forest habitat
needs and emerging forest health issues.

Includes an Ecological Interest MA, though on a smaller portion of the Forests than Alternative C.
This MA emphasizes activities that focus on enhancing or maintaining high quality ecological
communities and their local attributes. This is accomplished by restricting timber harvest, except
where it is needed to improve desired species composition.

Establishes a designated old growth network at the forest plan level comprised of large, medium
and small patches. During project level analysis, additional existing small old growth patches
shall be added to the designated old growth network only when their inclusion contributes
designated old growth acres to an ecozone, elevation, or patch size of old growth that is
underrepresented and/or not redundant within the designated network. Newly identified
existing old growth that is not added to the designated old growth network will be managed
consistently with the MA in which it is found.

Response to Issue 2 — Special Area Designations

Recommends ten extensions to existing wilderness and six standalone areas for wilderness
designation (four of which are Wilderness Study Areas). This alternative seeks a middle ground
related to recommended wilderness, recommending only those areas with the highest quality
wilderness characteristics for wilderness designation.

Response to Issue 3 — Access

Provides a moderate amount of opportunities for motorized public access on open forest roads
in the Matrix and Interface MAs.

This alternative provides moderate restrictions on creating additional non-motorized trail miles.
This alternative includes a trail bank concept that allows new trails to be built where their
economic, ecological, and social sustainability can be demonstrated, up to a limited number of
miles identified in the forest trail bank.

Response to Issue 4 — Recreation
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Provides a broad range of recreation experiences from semi-primitive non-motorized in
Backcountry MA, wildernesses, and recommended wildernesses, to highly developed areas in
the Interface MA.

Moderately restricts new trail construction for non-motorized uses, incorporating public
involvement via collaborative planning processes to identify trail construction needs. Similar to
Alt C, trail construction is allowed when needed to mitigate unavoidable resource damage,
safety issues, or user conflicts. Additionally, this alternative allows other trail construction when
the geographic area has at least 50% of trails meeting standards or trails of the proposed use
type are under-represented within the geographic area.

Establishes a trail bank of miles that can be used to add new sustainable trail miles to the non-
motorized trail system. The trail bank will begin with an initial number of miles that can be used,
but not exceeded, when constructing new sustainable trails or adopting unauthorized routes as
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NFS trails. Additional miles will be credited to the trail bank when existing NFS trails are
decommissioned and/or rehabilitated.

Response to Issue 5 - Economic Contributions of the Forests

e Generates a mixed portfolio of contributions to the economy from timber receipts, outfitter and
guide permits, recreation, and tourism.

2.5.5 Alternative E

Summary: Alternative E is the preferred alternative that incorporates public comments between draft
and final. This alternative increases the emphasis on prescribed fire, using fire and mechanical harvest to
restore open forest conditions, and nonnative invasive species treatments in tiered objectives;
establishes an old growth network that is larger than any of the other alternatives, and sets the
footprint of the network for the life of the forest plan; addresses the challenge of trail management by
working collaboratively with partners to focus on supply and demand issues in some Geographic Areas
of the forest and ensuring that new trail miles are socially, ecologically and fiscally sustainable and
recommends more acres and areas for wilderness compared to Alternatives A and C, but less than B and
D, recommending areas with the strongest wilderness characteristics in combination with public
comments and management needs for other multiple uses. A map of this alternative is available in
Appendix I.

Response to Issue 1 - Vegetation Patterns and Wildlife Habitats

e Emphasizes addressing habitat shortages in young forest, old growth forest, and open forest
conditions.

0 Increases the pace and scale of young forest habitat creation. Objectives would double
annual young forest timber harvest practices under Tier 1 (from 650 to 1,200), and
accomplish even more with the help of partners or additional resources in Tier 2 (up to
3,200 acres).

O Adds an emphasis on using fire and mechanical harvest to restore open forest conditions
in tiered objectives.

O Establishes a designated old growth network for this planning cycle that is approximately
52,000 acres larger than the current plan using best available science, representation
analysis, information submitted in comments from collaborators, and data from the NC
Heritage Program. Compared to the current plan, this adjusted network improves
representation of ecozones and elevations, while providing larger patch sizes and
improving the potential for a functional old growth network.

e Increases emphasis on prescribed fire with up to 20,000 annual acres as an objective in Tier 1,
and up to 45,000 annual acres in Tier 2.

e Increases objectives for nonnative invasive species treatments, community and forest stand
improvement practices, unique habitat restoration and watershed projects.

e Contains an ecosystem focus, with separate subsections for wildlife, the designated old growth
network, forest health, timber and fire.

e Includes a moderate amount of forest acres allocated to the Matrix MA, allowing for flexibility to
manage for structural departure and respond to young forest habitat needs and emerging forest
health issues.
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e Includes an Ecological Interest MA that emphasizes activities that focus on enhancing or
maintaining high quality ecological communities and their local attributes. This is accomplished
by restricting timber harvest, except where it is needed to improve desired species composition.

Response to Issue 2 — Special Area Designations

e Recommends 14 areas and approximately 49,000 acres for wilderness designation, including
eight extensions to existing designated wildernesses, four existing Wilderness Study Areas, and
two new standalone areas. This alternative strikes a balance between the public’s desires to
actively manage and restore the forest for resiliency and biological diversity, to provide for semi-
primitive non-motorized recreation settings without many of the restrictions of wilderness
designation, and to preserve as recommended wilderness areas those which possess the highest
degree of undeveloped and natural characteristics, opportunities for solitude or primitive and
unconfined recreation, or other features of value.

e Identifies 9 newly eligible Wild and Scenic Rivers.

e Identifies approximately 118,000 acres as Special Interest Areas to be managed in recognition for
their unique characteristics, expanding this management area to be more than twice the size in
the current plan.

Response to Issue 3 — Access

e Provides a moderate amount of opportunities for motorized public access on open forest roads
in the Matrix and Interface MAs.

Response to Issue 4 — Recreation

e Responds to the challenge of trail management by addressing supply and demand needs for
bicycling and equestrian trails on some areas of the forest, and ensuring that new trail miles are
socially, ecologically and fiscally sustainable, and in good locations for future soil and water
needs.

e Provides a broad range of recreation experiences from semi-primitive non-motorized in
Backcountry MA, wildernesses, and recommended wildernesses, to highly developed areas in
the Interface MA.

Response to Issue 5 - Economic Contributions of the Forests

e Generates a mixed portfolio of contributions to the economy from timber receipts, outfitter and
guide permits, recreation, and tourism.

e Recognizes the role of the forest in sustaining quality of life and economies in Western North
Carolina.

2.6 Comparison of Action Alternatives

2.6.1 Maps

The maps in Appendix | should be used to compare differences between alternatives. Information on
how the maps were created is available in Appendix B. Geographic Information System shapefiles are
available for download at www.fs.usda.gov/goto/nfsnc/nprevision.

Maps are based on the best available data as of publication. Data was collected at various scales and
sources, resulting in minor deviation between resource analyses, and minor acreage discrepancies can
be expected based on use of computerized analysis.
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2.6.2 Alternative Features by Comparison

The following tables compare alternatives by summarizing management area allocations and the ability
to achieve desired conditions, focusing on selected indicators for the issues used for alternative
development.

As stated above, there are instances where total forest acreage numbers of management areas may not
be considerably different between alternatives, however the location of where those acres are identified
across the landscape may be very different. The detail of how different places are proposed to be
managed must be examined at a fine scale to appreciate the effects of those designations. Comparison

of aggregate acres of management areas between alternatives at the broad landscape scale does not
reveal the meaningful differences between alternatives. Therefore, a simple chart comparing acres
should not be relied on for alternative comparison as much as reviewing management area maps.

Table 1. Alternative Features Comparison, Organized by Issue

Plan Decision

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Issue 1: Vegetation Patterns and Wildlife Habitats

Young forest
creation (annual
acres)

650 acres

Tier 1: 650-1200 acres

Tier 2: 1200 to 3200 acres

Intermediate
thinning treatments
(annual acres)

150 acres

Tier 1: 150-400 acres

Tier 2: 400- 600 acres

Thin and burn for
open forest
woodland (annual
acres)

N/A

N/A

N/A/

N/A

Tier 1: 300 to 600
acres

Tier 2: 600 to 900
acres

Land operable for
timber
management, all
conditions
(estimated acres)

206,000~
430,000 acres

240,000-
594,000 acres

238,000-
488,000 acres

243,000-
535,000 acres

233,000~
505,000 acres

Land operable for
timber
management,
commercially viable
currently (estimated
acres)

98,000-216,000
acres

113,000-
265,000 acres

111,000-
235,000 acres

113,000-
260,000 acres

108,000-
245,000 acres

Plan level
designated old
growth network
(acres)

211,118 acres

202,524 acres

255,968 acres

226,015 acres

265,000 acres

Adjustments to the

Project level

Project level

Network set at

Project level

Network set at

old growth network adjustments adjustments plan level; no adjustments plan level; no
expected at the may be made may be made project level must meet project level
project level adjustments identified adjustments
conditions
Chapter 2: Alternatives 2-23




Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

Plan Decision

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Prescribed fire 8,500 acres Tier 1: 6,500 to 10,000 acres Tier 1: 10,000 to
(annual acres) Tier 2: 10,000 to 20,000 acres 20,000 acres
Tier 2: 20,000 to
45,000 acres
Ecological Interest N/A 0 79,550 acres 26,000 acres 22,195 acres
Area MA (acres)
Issue 2: Special Area Designations
Special Interest 50,519 acres 102,650 acres 118,810 acres
Areas
Wilderness - 6 areas;
Designated 66,400 acres
Wilderness Study 5; 26,816 acres
Areas
Recommended 3 areas 23 areas 2 areas 16 areas 14 areas
Wilderness (3 WSAs); (5 WSAs); (2 WSAs); (4 WSAs); (4 WSAs);
15,226 acres 126,333 acres 11,193 acres 74,173 acres 49,098 acres
Wild and Scenic 3rivers
Rivers - Designated
Wild and Scenic 10 rivers 19 rivers 18 rivers

Rivers - Eligible

Appalachian 16,100 acres 45,290 acres 51,660 acres 49,900 acres 48,152 acres

National Scenic Trail

corridor®

Heritage Corridors NA 8,370 acres 8,760 acres 8,530 acres 6512° acres

Scenic Corridors NA 23,310 acres 20,940 acres 23,770 acres 21,851 acres
Issue 3: Access

Percent of the forest 51% 60% 48% 59% 58%

in management
areas where road
access is prioritized

5 The Appalachian Trail National Scenic Trail corridor will be managed comparably under all alternatives. Under
alternative A, a smaller area was mapped in the forest plan than the area that is regularly considered in project
design. The proposed plan in the action alternatives has been updated to incorporate the potential foreground
acreage that is reviewed at the project level. Corridor acreage differs among action alternatives because of

variations in recommended wilderness.
6 Between the release of the proposed plan and final plan, the location of the Trail of Tears National Historic Trail
was updated based on new information, resulting in an adjustment to this management area location. More

information is available in the Tribal Resources section of Chapter 3.
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Plan Decision

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Percent of the forest 11% 23% 14% 19% 17%

in management

areas where road

building is not

allowed

Issue 4: Recreation

Approach to adding N/A Least Most Moderately Moderately

trail miles to the restrictive restrictive restrictive, with restrictive

system a trail bank without a trail
bank

Acres managed for
semi-primitive non-

146,150 acres

177,150 acres

312,840 acres

205,960 acres

207,833 acres

Timber Production

motorized
recreation
Acres managed for 65,104 acres 194,090 acres 96,290 acres 145,271 acres 121,367
primitive recreation
Recreation focused N/A 67,150 acres 55,200 acres 66,980 acres 65,890 acres
management area
Issue 5: Economic Contributions of the Forests
Jobs Generated’ Tier 1: 3,421 Tier 1: 3,417 Tier 1: 3,420 Tier 1: 3,425
3,280
Tier 2: 3,809 Tier 2: 3,821 Tier 2: 3,804 Tier 2: 3,808
Labor Income Tier 1: Tier 1: Tier 1: Tier 1:
$116,702,000 $116,653,000 $116,862,000
$109,110,000 »116,484,000 . .
Tier 2: Tier 2: Tier 2: Tier 2:
$134,394,000 | $134923,000 | $134,207,000 $134,141,000
Projected Wood Sale Tier 1: Tier 1: Tier 1: Tier 1:
Quantity (PWSQ) 6.1 MMCF 6.2 MMCF 6.1 MMCF 5.0 MMCF
3.8 MMCF
Tier 2: Tier 2: Tier 2: Tier 2:
13.5 MMCF 13.6 MMCF 13.6 MMCF 11.1 MMCF
Projected Timber Tier 1: Tier 1: Tier 1: Tier 1:
Sale Quantity (PTSQ) 4.5 MMCF 4.5 MMCF 4.5 MMCF 3.3 MMCF
2.1 MMCF
Tier 2: Tier 2: Tier 2: Tier 2:
11.8 MMCF 11.9 MMCF 11.7 MMCF 9.4 MMCF
A Suited
cres Suited for 361,176 405,657 321,670 409,337 459,175

7 The estimated differences in job and labor income between alternatives are not meaningful given fluctuations in
local and global market conditions and actual resource use. The meaningful difference is shown between Tier 1
and Tier 2 activity levels, not between alternatives themselves.
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2.6.3 Comparison of How Alternatives Move Toward Long Term Desired
Conditions

Below is a summary of the effects of implementing each alternative. Information in the table is focused
on activities and effects where different levels of effects can be distinguished quantitatively or
gualitatively among alternatives.

Table 2. Summary of the Ability of Each Alternative to Achieve Management Needs and Key Desired
Condition Concepts as Analyzed and Disclosed in Chapter 3

Key
++ = very effective at achieving desired conditions
+ = effective at achieving desired conditions
o = neutral contribution toward achieving desired conditions
- = ineffective at achieving desired conditions
- - = very ineffective at achieving desired conditions

Long Term Desired Ability to Move Toward Desired Conditions
Condition
Alternative | Alternative | Alternative Alternative Alternative
A* B* c* D* E*
Plan theme: Sustaining Healthy Ecosystems

Increasing pace and scale of o) + + + +
ecological restoration
Increasing open forest o) + + + ++
habitat in short supply
Increasing young forest - ++ ++ ++ ++
habitats in short supply
Increasing old growth ++ ++ ++ ++ ++
habitat in short supply
Provide a representative + - ++ + ++
network of designated old
growth
Protecting and restoring + ++ ++ ++ ++
unique habitats
Providing for the ++ ++ ++ ++ ++
persistence of rare species
including Species of
Conservation Concern
Improving fire regimes for - + + ++ ++
ecosystem health
Reducing risk to + + + ++ ++
communities from wildfire
Addressing emerging forest - + + + +
health threats

2-26 Chapter 2: Alternatives



Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

Long Term Desired

Ability to Move Toward Desired Conditions

Condition
Alternative | Alternative | Alternative Alternative Alternative
A* B* c* D* E*
Plan theme: Providing Clean and Abundant Water
Maintaining healthy + ++ ++ ++ ++
watersheds — priority
watersheds
Improving aquatic organism + + + + +
passage
Reducing unneeded and o + ++ + +
unauthorized roads
Theme: Connecting people to the land
Recognizing places and uses o ++ ++ ++ ++
that are important to
visitors
Recognizing cultural and o ++ ++ ++ ++
Tribal values of the Forest
Improving seasonal access o ++ + + +
to closed roads
Providing opportunities for o) ++ o + +
solitude and unconfined
recreation
Improving recreation - fo) + ++ ++
sustainability
Contributing to local + ++ ++ ++ ++
economies
Providing timber forest + ++ ++ ++ ++
products
Theme: Partnering with Others
Leveraging resources to o) ++ ++ ++ ++
achieve shared goals
Incorporating public + ++ ++ ++ ++
involvement in project
design
Recognizing opportunities o ++ ++ ++ ++
to work across the Forest
boundary
*In this table, Alternative A is analyzed as currently implemented. Alternative B-E are analyzed as planned.
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2.7 Alternatives Considered but Eliminated from Detailed Study

NEPA requires Federal agencies to evaluate reasonable alternatives to the proposed action and to briefly
discuss the reasons for eliminating any alternatives that were not developed in detail (40 CFR 1502.14).
Public comments received in response to the proposed action provided suggestions for alternative
methods of meeting the purpose and need, a number of which were considered. Some of these
alternatives were eliminated from detailed study because they either did not meet the purpose and
need and address one or more significant issues, were outside the scope of the forest plan, were
financially or technologically infeasible, would result in unreasonable environmental harm, or were
duplicative of the alternatives considered in detail. The rationale for eliminating potential alternatives
from detailed consideration is summarized below.

2-28

An alternative that allows for only passive management of the Forests in which natural
processes dominate without human intervention. This custodial alternative was not considered
in detail because it does not meet the purpose and need of the revised plan and does not meet
law, regulation, or policy requirements to provide for multiple uses (National Forest
Management Act of 1976 and the Multiple-Use Sustained Yield Act of 1960). The forest plan
assessment shows that all forest ecosystems are departed from their natural range of variation;
and restoration of structure, function, composition, and processes would not be possible under
custodial management. Additionally, the diversity of species that depend on young forest
conditions would not be provided for under this alternative. Minimizing human intervention
would also increase susceptibility of the forest to insect and disease outbreaks, which would
create increased fuel-loading and increase the risk to other resources and to adjacent private
lands. This alternative would not have met the requirements of the 2012 Planning Rule, which
calls for providing for ecological integrity and contributing to social and economic sustainability.
Developing this alternative in detail would not have led to a viable alternative that could be
selected for implementation because it does address the issues, nor does it meet the purpose
and need of the revised plan.

An alternative that maximizes carbon uptake in response to climate change. Suggested aspects
of this alternative from public comments included emphasizing carbon storage, reducing harvest
and thinning levels, lengthening harvest rotation, protecting old growth, and protecting
characteristics of roadless areas. The responsible official determined that many aspects of this
alternative had already been considered in the detailed analysis represented in alternatives B, C,
D, and E. All action alternatives include a climate change section that focuses on maintaining and
creating ecosystem resiliency and adaptability, forest management that reduces the forests’
susceptibility to future climate-related stressors, maintaining a suite of adaptation and
mitigation options for the future, and monitoring to enable adaptive management when needs
are identified during plan implementation. A Desired Condition calls for sustaining ecosystem
services under changing and uncertain conditions, including the regulating services of carbon
sequestration and climate regulation. To focus exclusively on maximizing carbon and the other
strategies named above might prevent the accomplishment of other climate adaptation and
mitigation needs that arise during the planning period, such as maintenance and restoration of
microsites, promoting habitat enhancement for species at risk of climate change, managing
invasive species infestations, or restoring native vegetation in streamside zones. Furthermore,
this alternative does not meet law, regulation, or policy requirements to provide for multiple
uses, as required per the National Forest Management Act of 1976 and the Multiple-Use
Sustained Yield Act of 1960. Additionally, another alternative was considered, but not analyzed
in detail, that focused only on passive management (see above).
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e An alternative in which all active management is in a defined Ecological Restoration MA. This
alternative was proposed as a way to “meet ecological restoration needs while creating a broad
geographic distribution of habitat diversity while minimizing the focus on forest age class
distribution” (Nantahala Pisgah Forest Partnership 2017). However, our Assessment for the
forest plan demonstrates that forest structure is severely departed. Managing for healthy forests
and habitats while minimizing consideration of forest structure at the landscape level would not
enable progress toward the full range of terrestrial ecosystem desired conditions for ecozone
structure, function, composition and processes, and the Forest Service would not be able to
manage for the diversity of age class habitats that many forest species depend on. Therefore,
this alternative would not meet the purpose and need of the plan. Further, this approach would
also forgo the secondary and tertiary benefits of generating forest products and contributing to
local economies, which is a forest plan desired condition.

This alternative is also fiscally infeasible. Without the tool of structural restoration, there would
be reduced ability to package successful timber sales. Thus, there would not be enough financial
resources to fund this work at such a large scale, nor would there be market demand to support
creating these conditions. Sufficient timber harvest receipts are needed to support targeting
compositional restoration.

Alternatives C, D, and E consider the intent of this alternative by allocating a portion of the
Forests to Ecological Interest Area MA (ElAs). In these alternatives, EIAs are areas of the Forests
where compositional restoration is the primary driver of management activities while other
lands are identified in management areas where structural restoration can occur. This two-prong
approach enables a focus on compositional restoration while still meeting forest health, habitat,
and forest product goals. Furthermore, the value produced by meeting habitat and forest
product goals would be available to reach a larger footprint of the landscape, expanding the
reach of restoration activities. Across all alternatives, the plan is clear that timber production will
not be the primary purpose for projects and activities and shall, instead, complement the
ecological restoration desired conditions and objectives.

e An alternative that includes the recommendation of National Recreation Areas on the
Grandfather and Pisgah Ranger Districts. While interest from many organizations toward a
National Recreation Area Proposal was strongest in late 2015, several signatory organizations
have since redacted their support for this proposal, and the signatory organizations did not
advocate for this proposal during public involvement on alternative formation.

The Forest Service recognizes the unique recreation values on the Nantahala and Pisgah NFs and
used other plan components to reflect these values within the draft plan. All action alternatives
were modified to include the use of geographic area descriptions and goals to reflect the heavy
recreation value of these areas. In the alternatives these areas have differing management area
composition including differing amounts of Interface, which is recognized for its heavy recreation
value; Backcountry, which is recognized for semi-primitive non-motorized settings and
opportunities; and recommended Wilderness, which provides opportunities for solitude or
unconfined recreation. The variation in the management area allocation in the range of
alternatives adequately reflects the underlying interests within the National Recreation Area
proposal.

e An alternative that proposed specific management for the greater Craggy Mountains area
including a National Scenic Area recommendation for a 16,000-acre area of the Black Mountain
Geographic Area including the Craggy Mountains, Coxcombe Mountain, Snowball Mountain,
Shope Creek, and Ox Creek areas. Thousands of commenters wrote in support of a National
Scenic Area recommendation in the Craggy Mountains/Big lvy area of the Appalachian Ranger
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District with the purpose of ensuring protection and preservation of natural resources, scenic
quality and recreation opportunities. The Forest Service recognizes the public interest in
protection of this area and included a range of alternatives that respond to the desire for
wilderness recommendation and resource protection in the Craggy Mountains area.

Following the comment period, elements of the National Scenic Area proposal were folded into
Alternative E which recommends an expanded area for wilderness and allocates much of the
remaining area as a Forest Scenic Area within the Special Interest Area Management Area. The
variation in the management area allocation in the range of alternatives adequately addresses
the diverse public interests and values in the Craggy Mountains, Big vy, Snowball Mountain, and
Shope Creek areas by recognizing their ecological diversity, scenic values, and recreational uses.

An alternative that recommends Wilderness for all areas included in the inventory for
potential additions to Wilderness. The Forests considered but did not include an alternative
based on the comment to include all inventory areas as Recommended Wilderness. 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, Ch 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.

The inventory was based on a very inclusive process using criteria that included size as well as
roads and other improvements. The total inventory of potential additions to Wilderness
amounted to approximately 362,000 acres, roughly 35 percent of the total Nantahala and Pisgah
NFs. As this was a broad inventory, not all areas within the inventory were identified as having
wilderness characteristics. Only those areas that contain wilderness characteristics and meet the
theme of an alternative were brought forward into the analysis. A more detailed explanation of
which areas were brought into each alternative is described in Appendix E.

An alternative that includes no recommendations for Wilderness. Some commenters expressed
that the Forests should not be recommending any additional wilderness and that the designated
wilderness on the Nantahala and Pisgah NFs already sufficiently represents wilderness
conditions in WNC. Citizens and many county governments expressed concern with potentially
negative economic impacts that may be realized by counties and the concern with potential loss
of management opportunities and motorized access from recommending areas for wilderness.

This alternative was not considered in detail, because it is largely duplicative of Alternatives A
and C, which only recommend a portion of the existing Wilderness Study Areas (WSAs) for
wilderness. The five WSAs on the Nantahala and Pisgah NFs have been managed to maintain
wilderness characteristics over the last thirty plus years and will continue to be managed as such
until Congress acts to designate or release them from WSA status. As a result, Alternatives A and
C already reflect alternatives that do not recommend additional acres to be managed for
wilderness characteristics.

An alternative that reconsiders management of the Chattooga Wild and Scenic River. In 2012,
the Sumter NF, Chattahoochee-Oconee NF and Nantahala and Pisgah NFs signed decisions on
managing recreation opportunities on the Chattooga WSR. In addition to amending forest plan
direction, these decisions included a Monitoring Plan and Adaptive Management Strategy
designed to characterize use and social impacts occurring with the upper segment of the
Chattooga WSR corridor, identify changes since a previous study in 2008, and consider whether
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the capacity thresholds are effective at protecting and enhancing the river’s ORVs, in particular
the social/solitude values.

The 2012 decisions were challenged on numerous counts and in 2014, the U.S. Court of Appeals
for the fourth circuit rejected challenges to the 2012 plan amendment decisions and found that
the Forest Service's revised plan “carefully balance[s] the wide-ranging interests advocated by
the several parties and participants.” American Whitewater v. Tidwell, 959 F. Supp. 2d 839, 860
(D.S.C. 2013) (“Tidwell”). Following the 2014 court decision, the Forest Supervisor for the
National Forests in NC maintained that the Nantahala and Pisgah National Forest plan revision
would not revisit the management of the Chattooga WSR because the 2012 decision had not
been fully implemented and the required monitoring of the decisions had not yet begun.

The first round of recreation use monitoring on the Chattooga WSR upstream of the Highway 28
bridge was conducted in 2017 and 2018 and the monitoring report was published in 2019.
Additional monitoring is necessary to determine use trends and to determine whether changes
to visitor use management on the Chattooga WSR should be appropriately contemplated.
Considering changes now, without additional monitoring, would be premature and
inappropriate. As the lead river management unit, the Sumter NF will assess current and future
monitoring results and make adaptive management decisions in coordination with the National
Forests in North Carolina and Chattahoochee-Oconee NFs. If a need to change visitor use
management on the Chattooga WSR is identified, the three forest plans would be amended
accordingly. This alternative was eliminated from detail study because it is outside the scope of
the forest plan.

e The Nantahala-Pisgah Forest Partnership provided a detailed and comprehensive alternative
with specific plan components and management area allocations across the Forests. This
alternative included all “priority conservation areas” (NC Mountain Treasures, NC Natural
Heritage Areas and old growth) in management areas not suitable for timber production. The
Partnership alternative also provided more specificity about where and why active management
should be prioritized, clearer sideboards on timber harvest and roadbuilding, an emphasis on
utilizing partner investments for sustainable recreation, streamlining special use permits for
outfitters and guides, and recommending adaptive management approaches.

This comprehensive alternative was presented as having full support of the Partnership only if all
recommendations were taken together. The entire Partnership alternative was not analyzed in
detail because some elements of this alternative are outside the scope of the plan revision, such
as revising the boating prohibitions on the Chattooga River (discussed in alternative above).
Other elements of the Partnership alternative such as ‘triggers’ and tiered recommendations for
wilderness were not analyzed because they are inconsistent with how the Forest manages
multiple resources (see below for further explanation of management triggers).

The EIS alternatives adequately present a range of options for MA allocation in places where
there were diverse opinions regarding management. The issues, core components, and
management area recommendations in the Partnership alternative were carefully considered
and many recommendations are addressed in plan components of other action alternatives,
including changes between draft and final in Alternative E, therefore, a specific alternative
reflecting this comprehensive proposal was not developed in detail.

e Comments asked for multiple alternatives to include adaptive management triggers.
Specifically, triggers were requested for management allocations, such as recommending more
wilderness areas only after restoration projects have been accomplished on the ground. This was
considered but found to be an implementation decision rather than a management area
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allocation decision, as any area recommended for wilderness in the plan would have to be
managed to retain its wilderness characteristics from the time the forest plan is signed and could
not adopt a status of Recommended Wilderness without a plan amendment. However, this idea
could be implemented under any alternative through a forest plan amendment, such that public
support for advancing wilderness recommendations could take place at such time that other
aspects of plan implementation have been achieved. As a result, there was not a need to build
an alternative to address this consideration.

Similarly, comments asked for adaptive management triggers to be included for objectives, such
that Tier 2 objectives are not initiated until all objectives are accomplished at Tier 1 levels. Each
Tier 2 objective has resource effects analyzed in this EIS, and language was added to the plan to
clarify that activity levels for an objective can move from Tier 1 to Tier 2 for that activity when
additional resources and capacity are available. For example, Tier 2 levels of nonnative species
management can be accomplished independent of whether the Tier 1 work on aquatic organism
passage or cultural heritage surveys is complete. However, if a Tier 2 objective for one resource
is not desired to begin until a Tier 1 objective for another resource is accomplished, then under
any alternative, management could choose not to undertake that Tier 2 objective. There is not a
need to build a new alternative to address this concern. Adaptive management triggers can also
be identified in the monitoring guide, developed after the forest plan.

Chapter 2: Alternatives
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Chapter 3: Affected Environment and Environmental
Consequences

3.1 Introduction

Chapter 3 describes the existing physical, biological, social, and economic environments of the Nantahala
and Pisgah NFs followed by the environmental consequences of implementing the alternatives. It also
presents the scientific and analytical basis for the comparison of alternatives presented in chapter 2.
More detailed information, including methodology, assumptions, and effects analysis are available in
appendices B through H and in the administrative records of the plan revision process and the National
Environmental Policy Act review.

The forest plan provides a framework that guides site-specific actions, but does not authorize, fund, or
carry out any project or activity. Before site-specific projects may be implemented, project- and activity-
level planning, environmental analysis, and decisions must occur. For example, the draft revised plan
contains direction to treat vegetation by mechanical means or with fire to achieve desired conditions,
however, a future site-specific analysis and decision must be made for each proposal that involves every
future site-specific vegetation treatment. This EIS will provide information that may be incorporated by
reference in future site-specific NEPA documents, but this EIS is not a decision document for future site-
specific actions.

Because the forest plan does not authorize or mandate any site-specific projects or activities (including
ground-disturbing actions), there are no direct effects. However, there may be implications, or long-term
environmental consequences of managing the Nantahala and Pisgah NFs under this framework. Those
environmental consequences are described in this chapter. All ongoing projects that are being conducted
under the guidance of the current plan are analyzed as part of the indirect effects of each alternative.
Cumulative effects consider the incremental impacts of the Forest Service in the context of the broader
landscape of Western North Carolina. The consequences described in this chapter are based on
predicted implementing activities and are meant to compare alternatives on a programmatic level,
rather than provide exact measurements of effects.

Chapter 3 is organized into three sections: 1) physical environment, 2) biological environment, and 3)
social and economic environment. Each resource section is organized and presented as affected
environment, environmental consequences, and cumulative effects. The environmental consequences
section analyzes the effects of implementing the proposed revised plan and the alternatives. The focus
of the analysis is on how the revised plan components and management area allocations may affect a
given resource as opposed to the effects of direct management actions on individual resources.

3.2 Physical Resources

3.2.1 Air

The analysis of air resources focuses on two topics. The first analysis evaluates the impact of air pollution
released from prescribed fires, because this is the most important Forest Service land management
activity affecting air quality. The second analysis examines how air pollution, mostly from emissions
released outside of the Forests, impacts sensitive areas of Forest Service ownership. These sensitive
areas include where acid deposition, especially from sulfur compounds, has and continues to contribute
to nutrient base cation (calcium, magnesium, and potassium) losses from soils and reduces the acid
buffering capacity of streams. The sensitive areas are of concern, because long-term soil productivity
and stream buffering capacity may not recover if timber harvesting removes too much nutrient cations

Chapter 3: Physical Resources: Air 3-1



Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

from catchments and total sulfur deposition remains the same as the 2013-2015 mean deposition
(Knoepp et al. 2016; McDonnell et al. 2013; McDonnell et al. 2018).

Affected Environment

Affected environment describes the trend in air quality based upon ambient monitoring, and acid
deposition estimates based upon statistical modeling and atmospheric modeling results.

Ambient Air and Acid Deposition Trends

Prescribed fires release large quantities of fine particulate matter (PM..s), and some nitrogen oxides that
can contribute to ground level ozone formation. High concentrations of ozone and PM; s can cause
health impacts, especially for children, the elderly and anyone who suffers from respiratory or
cardiovascular diseases. The Environmental Protection Agency (EPA) has the responsibility to set the
National Ambient Air Quality Standards (NAAQS) based upon scientific information and an ambient
concentration that protects the health of people sensitive to air pollution (Peterson et al. 2018). Figure 3
shows the locations of ambient air monitors for PM;.sand ozone used in this analysis.

Prescribed fires release about 0.3 pounds of nitrogen oxides for each ton of fuel consumed (Urbanski
2014). On warm, sunny days the nitrogen oxides combine with volatile organic compounds (trees are the
primary emission source) to form ozone (Peterson et al. 2018). Ambient monitoring of ozone occurs at
11 locations within or near the Nantahala and Pisgah NFs (Figure 3). For 2013 — 2017, at all locations the
trend in ozone concentrations remained below the NAAQS (Figure 4) set by the EPA to protect the
public’s health and welfare (such as forest health).

Prescribed fires release about 25 pounds of fine particulate matter for each ton of fuel consumed
(Urbanski 2014). Ambient monitoring of fine particulates occurs at seven locations within or near the
Forests. For all locations during the period of 2013-2017, the trend in the annual fine particulate matter
concentrations was below the NAAQS (Figure 5 top). However, three locations exceeded the daily NAAQS
in 2016 (Figure 5 bottom). The exceedances likely occurred during the wildfire events in November 2016.
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Figure 3. Ambient fine particulate matter (PM.s) and ozone monitors located within and near the Nantahala and Pisgah
National Forests. Data downloaded on May 7, 2018 from https://www.epa.gov/outdoor-air-quality-data/monitor-values-
report.

Near Shining Rock Wilderness (Figure 3), measurements of fine particulate matter track the long-term
trend in visibility and determine the type of compounds contributing to visibility impairment. On the
days categorized to have the worst visibility®, ammonium sulfate is typically the PM,s contributing the
most to visibility impairment. In 2016, the combined light absorbing carbon and organic carbon were
greater than the previous four years; and organic carbon caused more light extinction on days classified
with the worst visibility than ammonium sulfates (Figure 6). Prescribed fires in the southeast release
about 32 pounds of non-methane organic carbon (Urbanski 2014) and the amount released during the
dry conditions of a wildfire are probably greater. Most likely, the North Carolina Division of Air Quality
either has or will submit paperwork to the EPA to exclude, under the Exceptional Events Rule®, the high
daily concentrations associated with fine particulates released from the wildfires. Excluding these 2016
data, and using the remaining concentrations, the 2016 daily results in the bottom of Figure 5 are likely
to become similar to the range for 2013, 2014, 2015 and 2017.

8 All of the daily visibility metric results are arrange for a year from the clearest to the haziest days and the worst
day is the 98 percentile.
% See: https://www.epa.gov/air-quality-analysis/exceptional-events-rule-and-guidance
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Figure 4. Three-year average ozone concentrations of the 98t percentile for ambient ozone monitors located within and near
the Nantahala and Pisgah National Forests. Results are separated for monitors located at high elevations (3500 feet and
greater — top) and low elevation (bottom). Data downloaded on May 3, 2018 from https://www.epa.gov/outdoor-air-
quality-data/monitor-values-report.
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Figure 5. Annual average (top) and daily (bottom) fine particulate ambient monitoring results located within and near the
Nantahala and Pisgah National Forests. Graphics include a line showing annual average and daily value for the National
Ambient Air Quality Standards for PM,s. Data downloaded on May 3, 2018 from https://www.epa.gov/outdoor-air-quality-
data/monitor-values-report.
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Figure 6. Fine particulate matter categories contributing to visibility impairment as measured by light extinction at Shining
Rock Wilderness. Results show the days classified to have the worst visibility conditions. Data downloaded on May 7, 2018
from https://webcam.srs.fs.fed.us/graphs/vis/.

As shown in Figure 6, the amount of sulfates contributing to light extinction has been decreasing. The
presence of a white or greyish veil that obscures scenic views on the Forests indicates the presence of
sulfates in the atmosphere. Particles deposited on the landscape are dry deposition. Both sulfates and
nitrates are contributors to acid deposition, and they come from the atmosphere as dry, wet (rain and
snow) and clouds or fog deposits. The summation of the three forms is the total deposition (Sullivan et
al. 2010). Both the three-year average of total nitrogen and sulfur deposition has been significantly
decreasing (a < 0.01) between 2000 and 2015 (Figure 7). As discussed in the next section, both the
legacy and current acid deposition continue to be of concern, as the deposition contributes to an
accelerated loss of nutrient base cations.
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Figure 7. Trend in the three-year average total nitrogen and total sulfur deposition. The number on the X-axis is the middle
year of the three-year average. For example, 2002 is the average of 2001, 2002, and 2003.
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Reductions in nutrient base cations

Sulfur is the primary acidifying agent affecting the Forests. The amount of nitrogen compounds in water
samples collected within the Nantahala and Pisgah NFs reveals little percolates into the streams, except
for in the Roan Mountain area. After deposited, some soils retain a portion of the sulfur while releasing
the remainder into the soil water solution. The release of retained and recent sulfur deposition
accelerates the loss of nutrient base cations from catchments. Adequate supplies of these are essential
for healthy terrestrial plants, animals, and aquatic organisms. If lacking, some species may suffer from
nutrient deficiency, and the catchment will lack the ability to buffer strong acids entering the ecosystem,
causing acidification. Too much acidity will decrease the soil and water pH and may release previously
soil-bound aluminum. In high concentrations, aluminum is toxic to both terrestrial and aquatic species
(Lawrence et al. 1999). The release of soil bound sulfur will endure perhaps for decades or more than a
century and continue to decrease base cation reserves (McDonnell et al. 2018; Rice et al. 2014).

The current form of the sulfur dioxide and nitrogen oxide NAAQS does not protect the Forests. However,
the EPA does conduct a periodic review of the NAAQS and decides if any changes to the NAAQS should
occur. The EPA is exploring the use of critical loads to identify what levels of sulfur and nitrogen
deposition will protect sensitive resources. A critical load is “a quantitative estimate of an exposure to
one or more pollutants below which significant harmful effects on specified sensitive elements of the
environment do not occur according to present knowledge.” We have relied upon the work of
McDonnell and others (2018) to evaluate if sulfur deposition is too high and soils and streams may lack
the ability to buffer incoming sulfur deposition and protect acid sensitive species.

McDonnell and others (2018) evaluated if recent sulfur deposition (mean 2013-2105) was below the
critical load to achieve or maintain a threshold for a stream acid neutralizing capacity of 50 micro-
equivalents per liter (ueq/L). The authors noted that some catchments would never achieve the
threshold because they were never 50 ueq/L prior to European settlement. Likewise, selecting only 50
ueq/L may not provide protection for areas that can maintain or achieve an ANC above 100 ueg/L, a
threshold where no impacts from acidification are likely to occur.

The Nantahala and Pisgah’s ANC threshold categories were calculated, assuming no anthropogenic
removal of base cations by acid deposition or timber harvesting in any catchment. Across the Nantahala
and Pisgah, 53 percent of the land has an ANC; category of >=100 ueq/L. About 43 percent of the Forest
Service ownership has an ANC; category of >=50 - <100 ueg/L, and in these catchment there can be
moderate effects on macroinvertebrates and fish species richness, but brook trout populations should be
sustainable if other environmental factors are favorable. Below 50 ueg/L there can be episodic
acidification impacts to aquatic biota and impacts to brook trout are greater as the ANC decreases
(Lawrence et al. 2015; McDonnell et al. 2018). Only four catchments (1,120 acres, or <1%) near Linville
Gorge Wilderness were classified in the lowest category of >=10 - <30 ueq/L.

McDonnell and others (2018) reported a low likelihood that terrestrial vegetation is suffering from
aluminum toxicity that can occur when soils acidify.

The Forests have areas of concern that lack the base cations to support healthy terrestrial and aquatic
ecosystems. In some cases, timber harvesting from these catchments may reduce the likelihood of
achieving the acid neutralizing capacity threshold. Today, approximately 36 percent of the forest is within
catchments where the ANC: is classified as uncertain or unlikely to be attained. The calculations included
both sulfur and nitrogen deposition effects on catchments and assume that one day harvesting® will

10 The calculations assumed removal (harvested) of 65% of the bark and boles (trunks) from a catchment (McNulty
et al. 2007).
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occur where either a portion or all of a catchment is accessible. In the future, the total area of concern is
likely to decrease because of anticipated additional reductions in sulfur deposition.

In addition to impacts from acid deposition, impacts from warmer air temperatures will affect brook
trout populations. High elevation streams that are below an ANC of 50 ueg/L can decrease brook trout
populations. Therefore, brook trout may favor higher ANC waters found further downslope. However,
streams segments at lower elevations may have too high a stream temperature to support brook trout.
This may lead to a situation where brook trout populations are “squeezed” between colder, high
elevation streams that are too acid and lower portions of the stream that are too warm. This situation
will lead to increased competition among brook trout for limited food resources and inhibit dispersals to
another catchment, which favors increasing genetic diversity (McDonnell et al. 2015).

Environmental Consequences
Prescribed fires

In Alternative A, there is approximately 6,500 acres that are annually treated with prescribed fires. Figure
5 shows monitoring data is attaining both the daily and annual PM;s NAAQS as well as the ozone NAAQS
(Figure 6).

Alternatives B, C, D, and E propose annually treating more acres with prescribed fire and propose more
growing season burning than Alternative A. Alternatives B, C, and D would put more particulate matter,
nitrogen oxides, and non-methane organic carbon into the air over time than Alternative A. However, all
alternatives would meet state air requirements, as the Southern Region Smoke Management Guidelines
state that prescribed fire smoke will not contribute to or cause an exceedance of a NAAQS. In addition,
proper implementation of plan standards FR-S-01 and FR-S-02 will protect the public’s health and safety.

Base cations

For this analysis, we assumed timber harvests would remove nutrient base cations from the portion of
the catchments that are accessible. However, this assumption over-estimates the impacts to ANCt
because harvesting will not occur in all of the accessible catchments during the next forest plan
implementation. We also assumed sulfur and perhaps nitrogen deposition would continue to remove
base cations, especially at the highest elevations.

Alternative A
This alternative does not have any plan components that address nutrient base cations.
Action Alternatives B, C, D, and E

The action alternatives include an objective which states, “Annually, conduct a site specific analysis of
base cations in 1 to 2 project locations where there is a concern for base cation depletion. Develop
mitigation or restoration strategies when these strategies are necessary to restore or protect at-risk
water, soils, flora and fauna” (WSD-0-02). Potential mitigation techniques used to restore or protection
resources will be dependent on the needs of the site but may include designing the timber harvests with
acidification risks in mind, adding lime to soils or streams, increasing the pH of aggregate material in the
catchment, or increasing monitoring. Additionally, the action alternatives include an objective WSD-0-02
to assess acid neutralizing capacity in one priority watershed annually. This information will be utilized to
inform watershed management and restoration. As a result of these objectives, more catchments may
attain the ANC; when compared to Alternative A.

Cumulative Effects

The Clean Air Act requires periodic review of the science and revises the NAAQS as needed. During this
next planning period, there will be a review of the ozone and PM..s NAAQS. If the science indicates a
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more protective and stringent air quality standard is necessary in order to protect public health or the
environment (regardless of the cost of meeting such a standard), the Environmental Protection Agency
(EPA) will propose and typically adopt a lower standard. Thus, even if an area meets the current NAAQS,
it may not meet future standards. If a portion of a national forest does not meet the NAAQS, the EPA
would designate it as nonattainment. In nonattainment areas, an assessment of significant emissions
from federal actions (including prescribed burning activities) is necessary to ensure the new emissions
do not cause or contribute to a NAAQS exceedancell. Activities associated with plan implementation will
not likely result in NAAQS exceedance under any alterative and will not likely contribute to a broader
cumulative effect.

Implementation of the Regional Haze Rule will continue, and achieving the national goal of natural
background visibility in federally mandated Class | areas is to occur by 2064. During the next 10 years,
there will be additional regional emission reductions that will decrease the amount of sulfates and
nitrates in the atmosphere. Utilities in the southeastern United State are choosing to shut down coal-
fired boilers used to generate electricity. Most of the electrical generation is likely to rely upon natural
gas, nuclear, and renewable (mostly solar) energy. This large reduction in burning coal will result in less
sulfur and nitrogen compounds in the atmosphere and deposition, which will aid in achieving the ANC;,
improve visibility at a faster rate than reasonable progress under Regional Haze Rule, and continue to
provide healthy air quality for people visiting the National Forests. Activities associated with plan
implementation will not interfere with achieving the national visibility goal of no man-made impairment
to visibility for any alterative, not likely contributing to a broader cumulative effect.

There is uncertainty on when and how much recovery of nutrient base cations will occur in sensitive
catchments in response to a decrease in sulfur deposition. Timber harvesting does remove nutrient base
cations, and this can be important to future forest health in catchments where nutrient base cation in
the soil are currently low. The weathering of the rocks in the soil is the main source of nutrient base
cations (Knoepp et al. 2016; McDonnell et al. 2013). Current scientific understanding indicates there will
be a delayed response in forest soil recovery with decreasing sulfur deposition (Lawrence et al. 1999;
Rice et al. 2014). As the previously stored sulfur moves into the soil water, it will remove base cations
from catchments. Future scientific advances will improve estimates on the rate of base cations
weathering in forest soils. However, the rate will change as increasing air temperature results in more
soil microbial activity that produces weak acids that weather base cations from rocks. Changes in
precipitation can also influence the amount of base cation removal, because an increase in precipitation
will increase the amount of base cations leaving the soil and over time decrease the buffering capacity of
streams (McDonnell et al. 2018).

3.2.2 Climate and Carbon

Federal agencies consider climate change and carbon in the evaluation of all proposed federal actions,
including revising forest plans. This analysis considers the following:

e The potential impacts of climate change on the Forests as indicated by consideration of changes
in climate (e.g., temperature and precipitation patterns) and the effects of climate change
impacts on ecological, social, and economic resources; and

e The potential effects of management actions on climate change as indicated by consideration of
changes in carbon sequestration and storage arising from natural and management driven
processes.

11 See: https://www.epa.gov/general-conformity
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Climate change is a particularly complex challenge given its global nature and inherent interrelationships
among its sources, causes, mechanisms of action, and impacts. The effects of climate change observed
to-date and projected to occur in the future include changes in temperature, precipitation, and
disturbance patters that drive and stress ecosystems and the benefits they provide, including degraded
air quality, water resources, wildlife, and the quality of recreational experiences. This section includes a
summary of potential effects relevant to the Forests.

Climate
Methodology and analysis process

No applicable legal or regulatory requirements or established thresholds exist for climate, climate
change, or its effects on resources. The 2012 Planning Rule and Final Directives requires an assessment
of climate change and integration of this information in development of plan direction that addresses
ecological sustainability on national forests (36 CFR 219.8(a)(1)(iv); 36 CFR 219.6(b); Forest Service
Handbook 1909.12.3; Forest Service Handbook 1909.23.1).

The affected environment is characterized based on climate and resilient landscape characteristics.
Climate is analyzed based on indicators of observed and modeled climate variables (temperature and
precipitation) with an emphasis on evaluating departure from historical conditions. Resilient landscape
characteristics are analyzed in terms of indicators of local connectedness and landscape diversity which
is measured in relative terms to the surrounding region. Environmental consequences are discussed
through a meta-analysis of peer-reviewed literature describing effects on key resources which are
broadly defined around resource areas of emphasis in the plan.

Key indicators:
e C(Climate
0 Temperature — average annual daily maximum and minimum temperature
0 Temperature — number of days per year with average daily maximums greater than 90°F
0 Temperature — number of days per year with average daily minimums less than 32°F
0 Precipitation — average annual total precipitation
O Precipitation — average number of dry days per year
e Landscape resilience
0 Local connectedness
0 Landscape diversity
e Environmental consequences
0 Biological diversity
Forest health
Plant communities
Animal communities
Extreme weather

Water resources

O O O O0o o O

Recreation
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Due to the nature of climate change and its effects, this section utilizes multiple geographic and
temporal scales. The geographic analysis unit is typically forestwide, though some analyses required
consideration of issues at larger or smaller geographic scales, including those that encompass the entire
Southern Appalachian region. Due to the long-term effects of climate change, temporal analysis periods
typically extend beyond the life of the plan with mid- or end-of-century being the most commonly used
in this report, and it reflects the scientific literature about climate change.

The climate summary in the affected environment section is based on climate models originally
developed for the United Nations Intergovernmental Panel on Climate Change, downscaled by Pierce et
al. (2014) and available from the USDA Southeast Climate Hub’s Climate by Forest tool, which is an
adaptation of the National Oceanic and Atmospheric Administration’s Climate Explorer (US Govt. 2018).
The Climate by Forest tool produces graphs and tables showing historic and future projected conditions
for two possible greenhouse gas emissions scenarios (USFS 2018). The climate data considered in this
report are based on both historical observations and future projections:

Historic climate: For all observed data, the gray bars are plotted with respect to the 1961-1990
mean using Livneh et al. dataset. The black line shows gridded historical observations.

Future climate: The modeled future climate projections are Localize Constructed Analogs

(LOCA) downscaled from the Coupled Model Intercomparison Project Phase 5 (CMIP5) model
realizations. This includes the hindcast (historical) and the projected (future) climate for the
RCP4.5 (low) and RCP8.5 (high) emission scenarios. Each year, the range is defined by the highest
and lowest model values for that year across all 32 models, and the central line represents the
weighted mean across all models (Taylor et al. 2012, Sanderson et al. 2017).

The results summarized in the affected environment represent an analysis area defined by a bounding
box surrounding the Southern Blue Ridge Mountains ecological subsection (Keys et al. 2007). Data are
retrieved dynamically from a NOAA-funded site at Cornell University (DeGaetano et al. 2014).

Affected Environment
Temperature

Model results for temperature variables are consistent and precise in that the average projected changes
in values greatly exceeds the difference between average maxima and minima for the projections. Both
greenhouse gas concentration pathways (i.e., RCP 4.5 and 8.5) indicate that by mid-century (2036-2065)
the Southern Blue Ridge Mountains (M221Dc) would see statistically significant increases (compared
with 1961-1990 baseline) in the average daily maximum and minimum temperatures, increase in the
average number of days per year above 90°F, and a decrease in the average number of days with lows
below freezing (32°F) per year across all levels of model uncertainty (Table 3; Figure 8). The temperature
trajectories under these two emissions pathways differ by a consistent 0.9°F. Mean temperature would
increase by an average 4.1° F for RCP 4.5 and 5.0° F for RCP 8.5. The average spread of all models for
both maximum and minimum temperature was 2.5°F, which is substantially less than the 4.1°F and 5.0°F
increases noted for mean values. Increases in average daily maximum temperature would be, on
average, 0.4°F greater than the increases in daily minimum temperature. The number of days per year
with maximum temperature above 90°F would increase by more than a full month over the course of a
year by mid-century, with values of 33 days and 42 days for RCP 4.5 and RCP 8.5, respectively. Freezing
temperatures are important for botanical, silvicultural, and pest management processes. The number of
days per year with minimum temperatures below 32°F would decrease by an average of 20 to 24 days
for RCP 4.5 and RCP 8.5, respectively. The average range of model results for average days per year with
minimum temperature below 32°F is 1.8 days and 2.1 days for RCP 4.5 and RCP 8.5, respectively, which
amounts to approximately 5 percent of the average predicted change.
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Table 3. Projected Range of Change in Temperature and Precipitation Variables by the Period 2036-
2065, Using RCP 4.5 and RCP 8.5 Over the 1961-1990 Baseline Period

Model Uncertainty

Variable Minimum Mean Maximum

Average Daily Maximum

Temperature (F) RCP 4.5 Change 2.6 4.1 5.1
95% Confidence Interval 0.3 0.2 0.4
Statistical Significance S S S
RCP 8.5 Change 3.5 5.0 6.0
95% Confidence Interval 0.4 0.4 0.6
Statistical Significance S S S

Average Daily Minimum

Temperature (F) RCP 4.5 Change 3.2 3.7 4.4
95% Confidence Interval 0.3 0.2 0.4
Statistical Significance S S S
RCP 8.5 Change 4.1 4.6 5.2
95% Confidence Interval 0.4 0.3 0.5
Statistical Significance S S S

Average Days per Year

Maximum Temperature

above 90F RCP 4.5 Change 11.8 32.9 51.2
95% Confidence Interval 1.5 1.8 3.8
Statistical Significance S S S
RCP 8.5 Change 20.0 42.5 62.0
95% Confidence Interval 2.7 33 4.5
Statistical Significance S S S

Average Days per Year

Minimum Temperature

below 32F RCP 4.5 Change -20.6 -19.6 -18.8
95% Confidence Interval 2.6 1.5 2.3
Statistical Significance S S S
RCP 8.5 Change -24.2 -23.5 -22.1
95% Confidence Interval 2.9 1.8 2.6
Statistical Significance S S S

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically significant at the 95%
confidence level. The 95% confidence interval is plus or minus (+/-).
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Model Uncertainty

Variable Minimum Mean Maximum
(A) Average Daily Maximum Temperature (B) Average Daily Minimum Temperature
(C) Days per Year with Maximum Temperature above (D) Days per year with minimum temperature below 32°F
90°F
s Modeled History il Observed History s RCP 8.5 s RCP 4.5

Figure 8. Projected temperature variables for the Southern Blue Ridge Mountains — M221Dc under RCP 4.5 and RCP 8.5 for
(A) average daily maximum temperature, (B) average daily minimum temperature, (C) days per year with maximum
temperature above 90°F, and (D) days per year with minimum temperature below 32°F

Precipitation

Changes in total precipitation for the Southern Blue Ridge Mountains (M221Dc) suggest the region
would experience a statistically significant increase in total precipitation for both RCP 4.5 and RCP 8.5
(Table 4). The mean change would be 2.3” for RCP 4.5 and 2.8” for RCP 8.5. The magnitude of projected
change is 5-10 percent of the total historical annual average precipitation, so these changes would not
be as substantial as projected changes in temperature. The average range of model results is 5.1” for RCP
4.5 and 4.1” for RCP 8.5. This range is larger than the projected change between climate epochs and
underscores the lack of precision in precipitation estimates among models. The number of dry days per
year was statistically different between epochs for the annual maximum values for RCP 4.5 and for mean
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and maximum annual values for RCP 8.5. The magnitude of change would be less than 5 percent of the
annual average number of dry days.

Table 4. Projected Range of Change in Precipitation Variables by the Period 2036-2065, Using RCP 4.5
and RCP 8.5 Over the 1961-1990 Baseline Period

Model Uncertainty
Variable Minimum Mean Maximum
Average Total Precipitation
(in) RCP 4.5 Change -0.1 2.3 5.0
95% Confidence Interval | 1.2 0.8 1.9
Statistical Significance NS S S
RCP 8.5 Change 1.1 2.8 5.2
95% Confidence Interval | 1.1 0.7 1.8
Statistical Significance NS S S
Average Dry Days per Year RCP 4.5 Change -1.7 1.6 8.6
95% Confidence Interval | 2.8 1.6 3.6
Statistical Significance NS NS S
RCP 8.5 Change -2.0 2.9 9.4
95% Confidence Interval | 2.5 1.2 33
Statistical Significance NS S S

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically significant at the 95%
confidence level. The 95% confidence interval value is plus or minus (+/-).

(A) Total Precipitation (B) Dry Days

lha Modeled History lshl Observed History lba RCP 8.5 lda RCP 4.5

Figure 9. Projected precipitation variables for the Southern Blue Ridge Mountains — M221Dc under RCP 4.5 and RCP 8.5 for
(A) average total precipitation and (B) average dry days Landscape resilience

The “Resilient Sites for Terrestrial Conservation” (Resilient Sites) modeling product is produced by The
Nature Conservancy to capture landscape characteristics that can buffer an area from changing climate
by providing microclimates that allow species to persist (Anderson et al. 2016). The Resilient Sites model
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is informed by landscape diversity and local connectedness metrics that are derived from multiple
landscape characteristics:

Local connectedness (Table 5 and Figure 10) is a measure of landscape structure (not individual
species movements) which characterizes the hardness of barriers, the connectedness of natural
cover, and the arrangement of land uses that influence ecological processes and the movement
of many types of organisms. Forestwide, 97.1 percent of the Nantahala and Pisgah NFs have
average or greater local connectedness with 68.4 percent of the area categorized as above
average (1 to 2 standard deviations above the regional average). The spatial pattern of local
connectedness shows higher scores in interior areas with lower scores along the margins of NFS
lands. The distribution of local connectedness across ranger districts is generally quite similar,
with the exceptions being the Cheoah and Pisgah Ranger Districts having relatively more area
categorized as far above average (>2 standard deviations above the regional average) and the
Nantahala Ranger District having relatively more area categorized as only slightly above average
(0.5 to 1 standard deviations above the regional average).

Landscape diversity (Table 6 and Figure 11) represents the variety of microclimates present in a
landscape and is intended to estimate the capacity of the site to maintain species and functions.
Landscape diversity is calculated as a function that combines landform variety, elevation range,
wetland density, and soil variety. Forest-wide, 97.1 percent of the Nantahala and Pisgah NFs have
average or greater landscape diversity, with 72.5 percent of the area categorized as above
average (1 to 2 standard deviations above the regional average). The spatial pattern of landscape
diversity shows no discernable pattern. The distribution of landscape diversity scores across
ranger districts is generally quite similar with less than a 5 percent difference between the
forestwide average score and the score for any individual ranger district.

Resilience (Table 7 and Figure 12) is a measure calculated by averaging landscape diversity and
local connectedness and reflects an integrated score where both landscape diversity and local
connectedness are present. Forestwide, 97.1 percent of the Nantahala and Pisgah NFs have
slightly above average or greater landscape diversity, with 86.1 percent of the area categorized
as above average (1 to 2 standard deviations above the regional average). The spatial pattern of
resilience shows no discernable pattern on NFS lands, though the contrast with lower scoring
surrounding lands arising for lower local connectedness is quite apparent. The distribution of
resilience scores across ranger districts is generally quite similar with less than a 5 percent
difference between the forest-wide average score and the score for any individual ranger district,
with the exception of the Nantahala Ranger District which has about 10 percent less ‘above
average’ and 10 percent more ‘slightly above average’ than the forestwide average.

Resilient and Connected Landscapes further integrate resilience, permeability (connectedness), and
diversity to identify connected networks of sites representing the full suite of characteristics needed to
allow species to rearrange in response to change (Anderson et al. 2016):

Resilient areas are places buffered from climate change, because they contain many connected
micro-climates that create climate options for species. Some resilient areas also have confirmed
diversity, which is when they are known to contain rare species or unique communities based on
ground inventory (unconfirmed areas may contain the same species).

Climate corridors are narrow conduit in which the movement of plants and animals becomes
highly concentrated, often a riparian channel or linear ridgeline. Some climate corridors have
confirmed diversity, which is when they are known to contain rare species or unique

communities based on ground inventory (unconfirmed areas may contain the same species).
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Climate flow zones are areas with high levels of plant and animal movement that are less
concentrated than in a corridor, typically an intact forested region. Flow refers to the movement
of species populations over time in response to the climate. Some climate flow zones also have
confirmed diversity, which is when they are known to contain rare species or unique
communities based on ground inventory (unconfirmed areas may contain the same species).

Table 5. Local Connectedness Stratified by Setting and Ecoregion with Regional Override

Slightly Slightly
Far Above Above Below Below Far
Above | Average | Average | Average | Average | Average | Below

Average | (1SDto | (0.5to1 | (-0.5to | (-0.5to | (-1to-2 | Average

(>2 SD) 2 SD) SD) 0.5 SD) -1SD) SD) (<-2 SD) | Developed
Grandfather | 1.3% 79.0% 17.0% 0.7% 0.0% 0.0% 0.0% 2.0%
Tusquitee 6.7% 75.4% 13.7% 2.2% 0.0% 0.0% 0.0% 2.1%
Cheoah 15.6% 61.4% 18.3% 1.4% 0.0% 0.0% 0.0% 3.2%
Pisgah 10.7% 68.9% 14.9% 2.8% 0.0% 0.4% 0.0% 2.3%
Nantahala 2.9% 51.4% 34.4% 6.9% 0.1% 0.7% 0.1% 3.7%
Appalachian | 2.5% 79.8% 14.2% 1.1% 0.0% 0.0% 0.0% 2.4%
Forest-wide | 5.8% 68.4% 20.0% 2.8% 0.0% 0.2% 0.0% 2.7%

Figure 10. Local connectedness stratified by setting and ecoregion with regional override
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Table 6. Landscape Diversity Stratified by Setting and Ecoregion with Regional Override

Slightly Slightly
Far Above | Above Below | pejow Far
Above | Average | Average | Average | AVerage | Average | Below
Average | (1SDto | (0.5t01 | (-0.5t0 | (-0.5t0 | (-1to-2 | Average
(>2 SD) 2 SD) SD) 0.5 SD) -1SD) SD) (<-2 SD) | Developed
Grandfather | 15.4% 73.9% 8.3% 0.3% 0.0% 0.0% 0.0% 2.0%
Tusquitee 11.6% 75.2% 11.0% 0.2% 0.0% 0.0% 0.0% 2.1%
Cheoah 10.7% 72.8% 13.2% 0.1% 0.0% 0.0% 0.0% 3.2%
Pisgah 13.2% 72.1% 11.4% 0.6% 0.2% 0.2% 0.0% 2.3%
Nantahala 14.3% 70.0% 11.2% 0.1% 0.5% 0.2% 0.0% 3.7%
Appalachian | 9.1% 71.9% 15.9% 0.7% 0.0% 0.0% 0.0% 2.4%
Forest-wide 12.7% 72.5% 11.6% 0.3% 0.1% 0.1% 0.0% 2.7%
Figure 11. Landscape diversity stratified by setting and ecoregion with regional override
Table 7. Final Resilience Stratified by Setting and Ecoregion with Regional Override
Slightly Slightly
Far Above Above Below Below Far
Above | Average | Average | Average | Average | Average | Below
Average | (1SDto | (0.5to1 | (-0.5to | (-0.5to0 | (-1to-2 | Average
(>2 SD) 2 SD) SD) 0.5 SD) -1SD) SD) (<-2 SD) | Developed
Grandfather | 2.7% 90.9% 4.4% 0.0% 0.0% 0.0% 0.0% 2.0%
Tusquitee 2.3% 91.3% 4.3% 0.0% 0.0% 0.0% 0.0% 2.1%
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Slightly Slightly
Far Above | Above Below Below Far
Above | Average | Average | Average | Average | Average | Below
Average | (1SDto | (0.5to1 | (-0.5to | (-0.5to | (-1to-2 | Average
(>2 SD) 2 SD) SD) 0.5 SD) -1SD) SD) (<-2 SD) | Developed
Cheoah 4.3% 85.5% 6.9% 0.0% 0.0% 0.0% 0.0% 3.2%
Pisgah 4.6% 86.7% 6.1% 0.0% 0.0% 0.3% 0.0% 2.3%
Nantahala 3.0% 75.6% 17.0% 0.0% 0.2% 0.6% 0.0% 3.7%
Appalachian | 1.7% 90.9% 5.0% 0.0% 0.0% 0.0% 0.0% 2.4%
Forestwide 3.0% 86.1% 8.0% 0.0% 0.0% 0.2% 0.0% 2.7%
Figure 12. Final resilience stratified by setting and ecoregion with regional override
Table 8. Resilient and Connected Networks (5 Classes)
Resilient Area Climate Flow
- with Climate Flow Zone with Climate
Resilient . k .
Confirmed Zone Confirmed Corridor
Diversity Diversity
Grandfather 1.1% 49.0% 0.1% 49.8% 0.0%
Tusquitee 6.4% 32.5% 0.5% 60.5% 0.1%
Cheoah 0.6% 10.9% 0.7% 87.7% 0.1%
Pisgah 0.9% 43.6% 0.0% 55.4% 0.0%
Nantahala 1.8% 53.1% 0.5% 44.5% 0.1%
Appalachian 0.4% 64.3% 0.0% 35.3% 0.0%
Forestwide 1.9% 44.5% 0.3% 53.3% 0.0%
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Figure 13. Resilient and connected networks (5 classes)
Environmental Consequences
Common to all alternatives

Ecosystems across the region and on the Nantahala and Pisgah NFs are experiencing increased threats
from fire, insect and plant invasions, disease, extreme weather, and drought. Scientists project increases
in temperature and changes in rainfall patterns (see Affected Environment section above) that can make
these threats occur more often, with more intensity, and/or for longer durations. Although many of the
effects of future changes are negative, natural resource management can help mitigate these impacts.
The analysis presented in this section is derived from queries of the Template for Assessing Climate
Change Impacts and Management Options, an online database populated with peer-reviewed literature
(Treasure et al. 2014).

Table 9. Potential Effects of Climate Change on Nantahala and Pisgah National Forests

Effects
Biological Plants and animals at risk will respond to environmental changes by adapting,
Diversity moving, or declining. Species with high genetic variation will be better able to

survive in new conditions. Higher temperatures will cause many species to shift
ranges, generally moving to track their suitable habitat (e.g., north or up in
elevation). However, in some cases, the rate of warming combined with land use
changes will restrict the ability of plants and animals to move into suitable habitat.
The species most likely to be negatively impacted by climate change will be highly
specialized and habitat restricted (Hutchinson 2007, Pickles 2012, Hitch 2007,
Aitken 2008, Rodenhouse 2009, Heller 2009).

Forest decline may lead to reduced oak dominance and species change in the
canopy (Bendixsen et al. 2015).
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Effects

Non-native and invasive plant and insect species may increasingly outcompete or
negatively affect native species in the future. Winter freezes currently limit many
forest pests, and higher temperatures will likely allow these species to increase in
number. Destructive insects, such as bark beetles, will be better able to take
advantage of forests stressed by more frequent drought. Certain invasive plant
species, including kudzu, are expected to increase dramatically as they are able to
tolerate a wide range of harsh conditions and already cover a large expanse,
allowing them to rapidly move into new areas (Duehl et al. 2011, Dukes et al. 2008,
Gan 2004, Hansen 2001, Hellmann et al. 2008, Morrison et al. 2005).

Changing temperature and rainfall patterns may threaten the survival of high-
elevation communities in mountain forests. Rising temperatures will allow species
from lower elevations to migrate up-slope, changing the forest communities seen
today. Populations of species now existing on mountain peaks, including spruce-fir
forests, will be most at risk in the future. Hardwood-dominated forests may
experience stress from higher temperatures, allowing pines and other fast-growing
species to become more dominant at the expense of slower-growing species such
as hickories and oaks (Allen et al. 2010, Elliott et al. 2015, Ibafiez et al. 2008,
Iverson et al. 2008, Potter et al. 2010, Soulé 2011, Walther 2003).

Forest Health

Plant
Communities

Japanese Stiltgrass is capable of surviving in undisturbed forests, although
individuals in forest-interior plots tend to be small and have lower survival rates
than individuals in roadside plots (Manee et al. 2015).

Wildlife species will be affected in different ways, depending on their needs.
Amphibians may be most at risk, due to dependencies on moisture and cool
temperatures that could be altered in a future climate. Populations of large
mammals such as deer and bears may increase with warmer winter temperatures
due to a higher winter survival rate. Birds, on the other hand, may decrease in
population size as vegetation types change and heat stress makes migration more
difficult. In order to adapt, arrival date and nesting times of some common birds
may start earlier in the year (Ayres et al. 2000, Blaustein et al. 2010, Corn 2005,
Currie 2001, Matthews et al. 2004, Torti et al. 2005).

The potential for severe storms is expected to increase in the future, including
more intense hurricanes making landfall in the southern US, with potential
increases in flooding and landslides in mountainous landscapes. Conversely,
extended periods of drought and forest stress may lead to drier fuels which will
burn more easily and at hotter temperatures, and contribute to more and larger
wildfires. More cloud-to-ground lightning due to warming may increase wildfire
ignitions, even in mountainous areas where fires are historically less common
(Emanuel 2005, Flannigan et al. 2000, Heilman et al. 1998, Knutson et al. 2010,
Laseter et al. 2012, Pavelsky et al. 2012).

Animal
Communities

Extreme
Weather

Shifting weather patterns throughout Appalachia and the southeastern U.S. will
have a variety of effects on forest health. Increasing variability in precipitation
distribution can impact both forest productivity and carbon sequestration (Elliott et
al. 2015).
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Effects

Shifts in rainfall patterns will lead to periods of flooding and drought that can
significantly impact water resources. Increases in heavy downpours and more
intense hurricanes can lead to greater erosion and more sedimentation in our
waterways. Increased periods of drought may lead to decreasing dissolved oxygen
content and poor water quality in some areas. Groundwater-fed wetlands such as
high-elevation bogs will be particularly vulnerable to a changing climate as
temperature and rainfall changes have the potential to lower groundwater table
levels, altering the length of time that wetlands hold standing water (Carpenter et
al. 1992, Erwin 2009, Karl et al. 2009). Warmer air and water temperatures and
changes in stream flow will affect the abundance and distribution of fish species.
With higher water temperatures, fish communities in northern streams will begin
to resemble communities in more southerly locations. Altered stream flow patterns
can lead to decreases in water quality and oxygen content. Cold-water species,
such as trout, will be the most vulnerable to population declines with future
warming. The native brook trout may be most at risk, as warmer stream
temperature and competition with invasive species will continue to reduce their
populations (Ahn et al. 2000, Clark et al. 2001, Flebbe et al. 2006, Mohseni et al.
2003, Warren et al. 2012)

Environmental changes may negatively impact recreational experiences due to
changes to the plant and animal communities that make those recreational
experiences unique, along with an increase in haze that may reduce the visibility of
mountain views. While more days above freezing could increase use in some forest
areas in the cooler seasons, more days with extreme heat could decrease use in the
summer if temperatures impact visitor comfort. The fall foliage season may be
affected as leaves change color later in the season and increasing stresses on
forests impact the vividness of fall foliage displays (Irland et al. 2001, Joyce et al.
2008, Prideaux et al. 2010, Richardson et al. 2004, Scott et al. 2004).

Water
Resources

Recreation

Common to all action alternatives

Alternatives B through E acknowledge that forests across the Southern Appalachians are experiencing
increased threats from fire, insects, invasive plant species, extreme weather and drought, and that
scientists have predicted increases in temperature and changes in rainfall patterns. In comparison to
Alternative A, these alternatives are more explicit that the desired condition is to have a forest that is
resilient and adaptive in response to climatic changes. A section in the plan is dedicated to outlining the
desired conditions for this resiliency, and this section also provides management approaches that can be
used to achieve the desired conditions. Some of these management approaches were modified between
draft and final to respond to public comments.

Implementing these management activities can provide forests with an opportunity to reduce the
susceptibility of their resources to multiple threats, including drought, invasive species, disease, and
wildfire. By using sound natural resource management practices that keep predicted future conditions in
mind, the Forest Service can promote the immediate and long-term health of its forests. Specific
approaches will vary with site and species of concern. The plan includes management approaches such
as the following:

e Managing ecosystems in the face of climate change focuses on maintaining or creating resiliency
and adaptability. In the face of climate uncertainty, maintain a suite of adaptation and mitigation
options, focusing on sustaining process and function.
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e Identify and prioritize maintenance and restoration in the microsites most resilient to changing
conditions, considering geological settings as well as biological characteristics (Jeltsch et al.
2011).

e Where there are species at risk that are susceptible to the effects of climate change, promote
activities that support suitable habitat enhancement (Shoo et al. 2011).

e Monitor for new invasive species moving into areas where they were traditionally not found,
especially in high-elevation communities (McDougall et al. 2011). Utilize the monitoring
information to assess threats and prioritize treating highly invasive infestations.

e Restore native vegetation in streamside zones to help moderate changes in water temperature
and stream flow and enhance habitat (Mulholland et al. 1997, Rahel et al. 2008).

e Anticipate and plan for disturbances from intense storms. Prepare for intense storms and
fluctuations in base flow using methods that maintain forest health and diversity, including
controlling soil erosion, relocating high risk roads and trails, and constructing appropriately sized
culverts and stream crossings while retaining stream connectivity.

e Consider and address future climate and potential species range shifts when planning
restoration projects, facilitating species migration and adaptation when possible.

By including these desired conditions and management approaches, the action alternatives are more
responsive to changing climatic conditions than Alternative A.

Cumulative Effects

Considering cumulative effects in the context of climate change effects on the Forests requires broader
bounds of time and space to adequately account for and describe the additive and synergistic effects of
climate change that ultimately speak to sustainability. For the Forests, cumulative effects from climate
change arise from effects on the resources that make up the broader landscape, of which the Forests
make up an important part (described in Table 9). As was shown in the resilience analysis above
(Affected Environment), the Forests are a regional hub of above average resiliency, which is driven by
patterns of above average landscape diversity and connectedness relative to regional scale patterns.
Cumulative effects from climate change are occurring across this regional context, resulting in
diminished ecological integrity on surrounding lands, which further emphasizes the need for and value
of the Forests in providing for resiliency of ecosystems and the services they provide.

Carbon

Methodology and analysis process

No applicable legal or regulatory requirements or established thresholds exist for management of forest
carbon or GHG emissions. The 2012 Planning Rule and Final Directives requires an assessment of
baseline carbon stocks and a consideration of this information in management of the national forests
(Forest Service Handbook 1909.12.4).

The Affected Environment section summarizes the Forest Carbon Assessment for the Nantahala and
Pisgah NFs (Dugan and McKinley 2018). The carbon assessment draws largely from two recent U.S.
Forest Service reports: the Baseline Report (USDA Forest Service 2015) and the Disturbance Report
(USDA Forest Service, in review). Together they provide the best available quantitative assessment of
forest carbon stocks, harvested wood products stocks, and the factors that influence carbon dynamics on
the Forests. The primary sources to evaluate potential future conditions and the impacts of climate
change on forest carbon dynamics were the Resource Planning Act (RPA) assessment (USDA Forest
Service 2016) and a regional vulnerability assessment (McNulty et al. 2015). These reports incorporate
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advances in data and analytical methods and collectively represent the best and most relevant scientific
information available for the Nantahala and Pisgah NFs. These resources were explicitly selected for their
consistent reliance on Forest Inventory and Analysis (FIA) data, which contains statistically valid sampling
of ground-truthed monitoring data. They also use validated (peer-reviewed) modeling tools that
integrate current remotely sensed and high-resolution products (e.g., Healey et al. 2018) with FIA data
(Dugan et al. 2017, Dugan and McKinley 2018).

Key indicators:
e Carbon pools (carbon stocks) and carbon uptake
¢ Natural and human-caused influences on carbon stocks and carbon uptake

The spatial scale of this analysis includes the forested lands of the Nantahala and Pisgah National Forests
(the Forests). The Forests were administratively combined with the Uwharrie and Croatan National
Forests to form a single administrative unit, the National Forests in North Carolina (NFs in NC). Therefore,
some of the model results presented here, including estimates of carbon stocks and impacts of
disturbances and other factors, are available only for combined NFs in NC or at the regional scale. The
Forests account for about 80 percent (about one million acres) of the forested area in the NFs in NC (FIA
EVALIDator). Thus, the available information is a reasonable representation of the carbon trends and
factors impacting carbon on the Forests.

Relative to the contribution of all the world’s forests to carbon flux, the influence of the Forests is
extremely small, so a meaningful analysis at the global scale is not practical. However, national and
regional factors related to forests’ influence on carbon dynamics are included here to provide context for
the nature of the local effects of the Forests.

The temporal scale for analyzing carbon stocks and emissions focuses on the expected lifespan of the
plan (10-15 years). However, this report includes analysis and discussion beyond this expected lifespan to
provide context for potential forest carbon dynamics and factors influencing these dynamics in the
future. Considering factors beyond the plan period is important because this plan covers only part of the
life cycle of the forest.

The Forest Service is committed to using the best available information to support management
decisions. In general, this means relying upon sources that are data-driven, locally calibrated, and
consistent over both time and space. However, estimates of future carbon stocks (i.e., stored carbon)
and their trajectory over time remain unclear because of uncertainty from the multiple interacting
factors that influence carbon dynamics. These factors include environmental changes and changes in
climate that affect the health, productivity, and diversity of forests. Although advances in research have
helped to account for and document the relationship between greenhouse gases (GHGs) and global
climate change, it remains difficult to reliably simulate observed temperature changes and distinguish
between natural or human causes at smaller than continental scales (IPCC 2007).

Affected Environment

Research strongly suggests that global average temperature is increasing. Most of the observed 20th-
century increase is related to rising atmospheric concentrations of greenhouse gases, including carbon
dioxide. Forests worldwide contribute greatly to the global carbon cycle by taking up and storing about
1.4 billion metric tons of carbon every year (McKinley et al. 2011), and forests already store over one
trillion metric tons of carbon *? in plants and soil (Domke 2018). Forest management can play an

12 carbon mass is used here, not CO2 mass, because carbon is a standard unit and can easily be converted to any
other unit. To convert carbon mass to CO2 mass, multiply by 3.67 to account for the mass of the 02.
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important role in moderating the amount of carbon dioxide that enters and leaves the atmosphere (Ryan
et al. 2010, McKinley et al. 2011, Skog et al. 2014).

Given this evidence, carbon uptake and storage and accompanying potential climate regulation are key
ecosystem services provided by forests. Through photosynthesis, growing plants remove carbon dioxide
(CO,) from the atmosphere and store it in forest biomass, such as in plant stems, branches, foliage, and
roots. Some of this organic material is eventually stored in forest soils through biotic and abiotic
processes. This absorption and storage of carbon by plants from the atmosphere modulates greenhouse
gas (GHG) concentrations in the atmosphere. The rate of carbon removal by plants from the atmosphere
is influenced by many factors, including natural disturbances, management, forest age and successional
pathways, climate and environmental factors, and availability of nutrients and water.

Forests both take up carbon and release it into the atmosphere. Forests are dynamic systems that
naturally undergo ebbs and flows in carbon storage and emissions as trees establish and grow, die with
age or disturbances, and re-establish and regrow. Management activities, such as timber harvests and
prescribed fire, tend to approximate and promote natural processes that would also release carbon to
the atmosphere. Many management activities initially remove carbon from the forest ecosystem, but
they can also result in long-term maintenance or increases in forest carbon uptake and storage by
improving forest health and resilience to various types of stressors. Carbon can also be transferred and
stored outside of the forest system in the form of wood products, further influencing the amount of
carbon entering the atmosphere. Wood fiber can substitute for products that generate more GHG
emissions to produce, such as concrete and steel, and it may be used as a renewable energy source
(“substitution effect”). Substitution of wood for fossil-fuel intensive materials and energy can lower net
carbon emissions.

Affected Environment

Carbon stocks and influences 120
Forests in the NFs in NC are 100
it - ARANNNS]
maintaining a carbon sink; carbon TT LI TT1 1 [ i
stocks increased by 15 percent from 80 HIIILllllllllllllllllll

1990 (79.147.1 teragrams of carbon
[Tg C])** to 2013 (91.1+11.3 Tg C)
(Figure 14). This increase indicates
that negative impacts on carbon
stocks caused by disturbances and
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of live trees. The second largest Figure 14. Total forest carbon stocks for the baseline period 1990 to 2013

carbon pool is soil carbon, storing for National Forests in North Carolina bounded by 95 percent confidence
intervals (error bars).

3 This report uses carbon mass, not CO2 mass, because carbon is a standard unit and can easily be converted to
any other unit. To convert carbon mass to CO2 mass, multiply by 3.67 to account for the mass of the 02.

1,000 teragrams (Tg) =1 petagram (Pg); 1,000 teragrams = 1 billion metric tonnes; 1,000 teragrams = 1 gigatonne;
1 teragram = 1 million metric tonnes; 1 megagram (Mg) = 1 metric tonne; 1 metric tonne per hectare = 0.4 U.S.
long tons per acre; carbon (C) mass * 3.67 = carbon dioxide (CO2) mass
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another 32 percent. The Forests alone contain about 73 Tg of carbon.’

According to satellite imagery, the most prevalent disturbance during this period was timber harvesting.
However, harvests were relatively small, affecting on average just 0.07 percent of the Forests forested
area annually (Figure 14). Forest carbon losses associated with harvests have been small compared to
the total amount of carbon stored in the NFs in NC, resulting in a loss of about 0.57 metric tonnes per
acre (0.9 percent) of non-soil carbon from 1990 to 2011 (Figure 15). However, these estimates do not
account for either continued storage of harvested carbon in wood products or the effect of substitution.
Carbon storage in harvested wood products (HWPs) and landfills has increased across all national forests
in the southeastern United States since the early 1900s. Recent declines in timber harvesting have
slowed the rate of carbon accumulation in the product sector.

The second most common disturbance on
the Forests during 1990-2011 was fire, 1

affecting on average 0.06 percent of E
forested area annually. The area affected by 3 .
fires (wildfires and prescribed) increased = Fire
over this period (Figure 15). Some 4 . ::Z;V;zt
prescribed fires may have been undetected S
because they did not cause a change in k)
canopy cover and instead just burned along g;e ~
the forest floor with very low intensity. ;E;
Overall, fires detected over this 21-year 5 o I il .
[a T T T 1T T 1T T T 1T T 1T T T T T T T T 71

period resulted in the loss of approximately

. N O N AN D DD DA O
0.21 metric tonnes per acre (0.4 percent) of IR LI R IR DS SR R R IS
non-soil carbon (Figure 16). Year
The greatest influence on current carbon Figure 15. Percentage of the forested area disturbed in the
dynamics on the Forests is the legacy of Nantahala and Pisgah NFs by harvests, insects, and fire.

intensive timber harvesting and land

clearing for agriculture throughout the 19' century, followed by a period of forest recovery in the early
to mid-20™" century. As a result, stands on the Forests are mostly middle-aged and older (Figure 16).
Although older forests store more carbon and can continue to take up significant amounts of carbon
even as they age, the rate of carbon uptake generally declines as forests age. Therefore, in coming
decades, aging stands on the Forests may have lower rates of carbon accumulation, although stocks are
projected to continue to increase above current levels. Projections from the RPA assessment also
indicate that forests under all land ownerships in the Southern region are experiencing a potential age-
related decline in the rate of carbon accumulation that will continue through 2060.

Climate and environmental factors, including elevated atmospheric CO; and nitrogen deposition, have
also influenced carbon accumulation on the Forests. Recent warmer temperatures and precipitation
variability may have stressed forests, causing climate to have a negative impact on carbon accumulation
since the 1990s. Conversely, increased atmospheric CO; and nitrogen deposition have potentially
enhanced growth rates and helped to counteract ecosystem carbon losses from disturbance, aging, and
climate.

The effects of future climate conditions are complex and uncertain. However, under changing climate
and environmental conditions, the Forests may be at increasing risk of many stressors, including
moisture stress, extreme temperatures and weather events, insects and diseases, and the spread of
invasive species. These potentially negative effects might be offset somewhat by the positive effects of a
longer growing season, more precipitation, and elevated atmospheric CO, concentrations. However, it is
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difficult to judge the effects of these factors and their interactions on future carbon dynamics of the
Forests

The population in the region is growing,

and some conversion of forested lands 25 = White/Red/Jack Pine
to non-forest purposes is likely to occur i m Spruce/Fir

on private lands adjacent to and near 1 20 1 Longleaf/Slash Pine
the Forests. Converting forest land to a S . H Loblolly/Short Pine
non-forest use removes a very large 5 15 1 . Oak/Pi.ne

amount of carbon from the forest and & . S?T']‘;:;E';‘éxtonwood
inhibits future carbon storage, because ‘g‘ 10 A = mMaple/Beech/Birch
regrowth is inhibited. However, national 5 _ m Aspen/Birch
forests tend to experience low rates of & 5 B - =

land-use change, and thus, forest land Frm~- i1 |

acreage is not expected to change O T o e e LA A e e
substantially within the Forests in the N 0,’9 Q&?’ Q,bo’ 0&9 ,\9°’ /\')5” :\,@ :;o°’ /\,"oq ’190"
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be maintained as forest into the Stand age (years)

foreseeable future, which will allow a
long-term continuation of carbon
uptake and storage.

Figure 16. Stand age distribution in 2011 by forest type groups in the
Nantahala and Pisgah National Forest.

Environmental Consequences
Common to all alternatives

In a global atmospheric CO, context, even the maximum potential management levels described by the
plan alternatives would have a negligible impact on national and global emissions and on forest carbon
stocks for reasons described below. As in this case, when impacts on carbon emissions (and forest
carbon stocks) are small, a quantitative analysis of carbon effects is not warranted and thus is not
meaningful for a reasoned choice among plan alternatives (USDA Forest Service 2009).

Carbon fluxes resulting in forest carbon accumulation and loss from forested ecosystems are difficult to
measure because of ecological complexity and many sources of uncertainty. Even more difficult is the
ability to quantify potential carbon consequences of management alternatives in the future; this is
because of variation in possible future climatic conditions, stochasticity in disturbance and weather
events, and limitations in data and modeling tools. The result of such variability is often a very low
signal-to-noise ratio: small differences in carbon impacts among management alternatives, coupled with
high uncertainty with estimates of carbon stocks and fluxes, make the detection of statistically
meaningful differences among alternatives highly unlikely.

Therefore, rather than focus here on a strict but uncertain quantification of potential future changes in
carbon stocks and emissions, potential carbon impacts are discussed qualitatively, with supporting
estimates where possible. This is accomplished by drawing on the quantitative analysis of the effects of
past management activities on forest carbon stocks and fluxes, as well as through future-looking analysis
where available (see Affected Environment).

The Forests take up and store more carbon than they lose through disturbances and management
activities combined. All of the proposed management activities would initially reduce carbon stocks on
the Forests. However, these short-term losses and emissions are very small relative to both the total
carbon stocks on the Forests and national and global emissions. Further, the proposed activities would
generally maintain and improve forest health and supply wood for forest products. The initial negative
carbon effects would be mitigated or even reversed with time, reducing the potential for negative
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cumulative effects. The Forests will continue to be managed to maintain forests as forests to preserve
many ecosystem services and co-benefits, including carbon uptake and storage.

All action alternatives provide the same desired conditions for terrestrial ecosystems and the standards
and guidelines that help achieve or maintain those conditions. Specifically, all plan alternatives seek to
do the following: maintain existing grass, forb and shrub openings, establish young forest conditions,
provide for open forest woodland, develop old-growth conditions, improve composition, structure, and
function of forest stands, restore fire-adapted ecozones, restore and enhance spruce fir and mesic
ecozones, and provide for stable and improved forest health conditions. Using management activities to
achieve this desired mix of conditions will enhance the overall ecological integrity of the forest
ecosystems, improving their ability to adapt to potential stressors. These proposed activities will help
maintain critical ecosystem functions into the future, in part by balancing the maintenance of carbon
stocks and rates of carbon uptake.

All plan alternatives, including the no-action alternative, use the same suite of management tools and
silviculture treatments to achieve desired conditions. These alternatives consist of the following
treatments: 1) harvests — to regenerate specific stands and create new age classes; 2) thinning — to
reduce stand densities; 3) prescribed fires —to reduce fuel loads, generate young forests conditions, and
promote more natural fire-return intervals. Although management strategies are designed to support a
wide array of ecosystem services and conditions (e.g., wildlife habitat, resilience to environmental
change), they can also have secondary, and often desirable, consequences for carbon. The following
management strategies are incorporated into forest plan direction under all alternatives that also
influence carbon uptake and storage potential:

o Manipulate the forest to provide for new young forest conditions to support wildlife habitat.
This can cause a decline in carbon stocks, but compared with older stands, doing so promotes
relatively high rates of carbon uptake over time as forests regrow (Pregitzer and Euskirchen
2004).

o Enhance or accelerate the development of old-growth conditions to support higher carbon
stocks in mature forests compared with younger stands (Harmon et al. 1990).

. Decrease forest densities and fuel conditions to reduce the risk of large, stand-replacing
disturbance from insect, disease, and fire. Although this strategy initially reduces carbon
stocks, it can lower risk for greater carbon stock losses and emissions in the future
(Wiedinmyer and Hurteau 2010).

o Ensure successful reforestation after harvest or mortality-inducing disturbances to ensure
continued carbon uptake and storage (IPCC 2014).

. Promote desired composition, structure, function, and pattern (ecological integrity) to support
long-term carbon uptake and storage in the face of changing environmental conditions (Millar
et al. 2007).

o Use harvested wood for valuable and renewable products to store carbon over the long-term

and substitute for energy-intensive materials or fuels, reducing the net amount of carbon
emissions into the atmosphere (Lippke et al. 2011).

The actions proposed by the plan have different effects on carbon over time. The proposed actions will
initially decrease carbon stocks and cause carbon emissions. However, these effects will be very small
and transitory. The initial small adverse effects on carbon by these proposed actions will likely be
balanced, and possibly eliminated or reversed, in a relatively short time. Negative effects will be offset
when the forest stands in the proposed managed area regenerate and recover, as well as by facilitating
carbon storage in HWPs. The plan also describes goals to restore natural forest structure, improve forest
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health, maintain and promote ecosystem services, and enhance adaptation to more severe disturbances,
which will help sustain carbon uptake and continued carbon storage over the long term (Millar et al.
2007, D’Amato et al. 2011).

One management objective is to enhance the development of old-growth conditions. This would be
accomplished through activities such as retaining downed woody debris and snags, creating woodlands
by thinning or prescribed burning, and enhancing native species by removing nonnative vegetation and
using it in wood products. Older forest stands are desirable because they provide a range of ecosystem
services, including storing more carbon than do younger stands. However, depending on forest type,
rates of carbon uptake are typically lower than in younger to middle-aged stands. The current stand-age
structure on the Forests indicates that these forests are mostly middle-aged and older (Figure 16). If
disturbance and management regimes follow the same trends since 1990 (Figure 15), the Forests will
continue to age. As the Forests age, rates of carbon uptake may decline after several decades, but
carbon stocks will continue to increase. The RPA assessment projects a similar trend in net carbon
sequestration for all land tenures in the southeastern United States. However, in the central and
Southern Appalachian region, stands treated with periodic low-intensity harvests and thinnings can have
higher productivity and carbon uptake due to growth releases (Davis et al. 2009, Keyser and Zarnoch
2012, McNulty et al. 2017), indicating a positive cumulative effect.

Another management objective is to create young forest conditions to produce early successional
habitat. This would be accomplished through silvicultural practices that can be used in tandem, such as
harvesting, thinning, and prescribed burns. In the absence of thinning and harvesting, the forest will thin
from natural disturbances and other processes associated with natural succession (e.g., age-related
mortality, competition). The resulting dead trees will continue to store carbon, and they will also decay
over time, emitting carbon into the atmosphere. In the southern and central Appalachian region, clear-
cuts and higher-intensity harvests typically result in lower carbon stocks in the short-term but have
higher rates of carbon uptake as forest regrow and reach productive ages (Davis et al. 2009, McNulty et
al. 2017). However, the plan also includes lower-intensity harvests that will maintain higher forest carbon
stocks and promote higher rates of carbon uptake (Keyser and Zarnoch 2012).

Management activities involving timber harvesting and thinning can result in both long-term carbon
storage off-site and substitution effects through the use of HWPs. Carbon can be stored in wood
products for days to centuries, depending on the commodity produced and end use. Just over half of
timber sourced from North Carolina is used for saw and veneer logs (Gray et al. 2017). These types of
logs are typically used for longer-lived wood products like building materials and furniture that result in
long-term storage of carbon. As more commodities are produced and remain in use, the amount of
carbon stored in products increases, creating a cumulative benefit when considered with forest
regrowth. Even as more wood products are discarded, the carbon stored in solid waste disposal sites also
increases. Harvested wood products can also substitute for more fossil fuel-intensive materials like steel,
concrete, and plastic, resulting in a net decline in emissions (Gustavsson et al. 2006, Lippke et al. 2011,
McKinley et al. 2011, Dugan et al. 2018). Likewise, harvested wood and discarded wood products can be
burned to produce heat or electrical energy (including about four percent of roundwood removals in
North Carolina), also producing a benefit by substituting for more carbon-producing energy sources. The
IPCC recognizes wood and fiber as a renewable resource that can provide lasting climate-related
mitigation benefits that, with active management, can accrue over time (IPCC 2000).

The plan alternatives also propose to continue to use prescribed fire to produce young stand conditions,
reduce hazardous fuels, promote fire-adapted species, and encourage natural fire-return intervals.
Historical fire suppression has allowed these fire-dependent forests to become unnaturally dense and
surface fuels to build up in some areas of the southeast, possibly increasing the risk for wildfires in the
Forests (Fowler and Konopik 2007). As climate conditions change in the Southeast, warmer temperatures
and more frequent and severe droughts are expected to increase, and they may also contribute to
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increased wildfire risk across forests (McNulty et al. 2015). Consequently, the fire-dependent forests
(e.g., shortleaf pine, dry mesic oak, pine/oak/heath) in the plan area may be more at risk to more
frequent and severe wildfires, resulting in the loss of ecosystem services and potentially increasing
carbon emissions and lowering carbon stocks. High-severity fires can also cause the permanent
transition of forests to non-forest ecosystems in some circumstances (Roccaforte et al. 2012, Anderson-
Teixeira et al. 2013).

Prescribed fires proposed in the plan typically target surface and ladder fuels and are less severe than
wildfires (Agee and Skinner 2005), because they are conducted within predetermined conditions. Fire-
dependent forest types that are targeted for prescribed burning also typically contain species with
thicker bark, which offers protection from heat-related damage. Thus, in some situations, prescribed
fires and thinning can lower overstory tree mortality (Carter and Foster 2004, Hurteau and North 2009),
potentially reducing amounts of carbon emissions that might be emitted if the same area were to burn
in a high-severity wildfire (Wiedinmyer and Hurteau 2010). By promoting natural fire-adapted ecozones
through the use of thinning and prescribed burns, thereby reducing the threat of wildfire, the proposed
plan alternatives might create more advantageous conditions to support long-term forest health in a
changing climate (adaptation) and reduce carbon emissions and maintain carbon stocks (mitigation)
(IPCC 2007).

The proposed alternatives will not convert forest land to non-forest uses. The largest source of GHG
emissions in the forestry sector globally and within the United States is deforestation, defined as the
removal of all trees on forested land to convert it to other land uses. Maintaining forest land is necessary
to ensure carbon storage over time and to realize potential carbon benefits from management activities
through regrowth. The population of the Southern Appalachian region is growing rapidly, and the
conversion of forested lands to non-forest purposes is likely to occur to some degree on private lands
adjacent to and near the Forests. However, under all plan alternatives, the Forests would remain as
forests. Forests would not be converted to other land uses but rather would be retained and managed to
maintain a vigorous and healthy condition. This management goal supports tree growth and
productivity, which contributes to long-term carbon uptake and storage. Consequently, the plan
alternatives for the Forests will not result in major sources of GHG emissions relative to local, national,
and global emissions and can be important in maintaining forest carbon uptake and storage and other
ecosystem services in the region.

Alternative A

Alternative A seeks to achieve these objectives with the same management capacity and intensity as
under the existing plan. Although Alternative A would treat fewer acres than the action alternatives, this
direction would support the Forests towards continued resilience at both the stand and landscape
scales. The action alternatives would increase the likelihood of sustaining the ability of the Forests to
take up carbon at higher rates and continue to store carbon in the near and long term.

The effects of actions under Alternative A would result in a similar pattern of carbon storage and flux as
described in the section on Affected Environment, because Alternative A represents continuation of the
status quo. For instance, in 1990-2011, harvesting and thinning affected about 0.07 percent (700 acres)*
of the total forested area of the Forests per year, mostly in the low-intensity category (0-25 percent
change in canopy cover). Ecosystem carbon losses from harvests in 1990-2011 across the NFs in NC
totaled 0.57 metric tonnes per acre (0.0271 Tg C acre yr) by 2011, or about 0.9 percent of vegetation

1 Estimate derived from Landsat satellite imagery (USDA Forest Service in review).
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(non-soil)*® carbon stocks. When considering the total ecosystem carbon stocks, which includes soil
carbon, losses of carbon are even smaller, perhaps less than half of a percent. For context, during about
this same period (1990-2013), total ecosystem stocks in the NFs in NC, including the Forests, increased
by about 15 percent (Figure 14), indicating that carbon removed from the ecosystem through harvesting
and fires was more than offset during this period by an increase in carbon stocks from forest growth.
Given that the Forests contain about one million acres of forest land, ecosystem carbon losses from
harvests have been about 27,100 metric tonnes (0.0271 Tg C) of carbon annually from 1990 to 2011,
which is a small fraction of the estimated 73 million metric tonnes of carbon stored on the landscape.
When considering product streams and stand regeneration over time, the net effects of harvesting on
carbon storage and emissions are likely even more minimal.

Alternative A would also move toward achieving the desired conditions of restoring fire-adapted
ecozones and lowering hazardous-fuel loads through the use of prescribed fire treatments, though not
as quickly as the action alternatives. Between 1990 and 2011, fires (prescribed and wildfire) affected
roughly 0.06 percent (600 acres) of forest annually on the Forests and resulted in the estimated loss of
about 10,000 metric tonnes of carbon per year, a tiny fraction of the total carbon stocks on the Forests.
Furthermore, this carbon loss due to fires may represent the upper bounds of estimated carbon losses,
because the historical analysis covering 1990-2011 may have included a greater proportion of wildfires
(relative to prescribed fires), which typically burn at higher severities and result in greater carbon losses.

Common to all action alternatives

Under all action alternatives, the forest management strategies incorporated into the plan direction
focus on the goal of maintaining or increasing forest resilience to changing environmental conditions.
The action alternatives include a tiered objective approach that assumes an increase in activity based on
existing capacity and budgets (Tier 1), and then a greater amount of increase if additional capacity and
resources are brought to bear (Tier 2). Tier 2 represents the maximum area of the land base that would
be impacted by silvicultural objectives and, therefore, the maximum possible level of influence on
carbon dynamics. Refer to the terrestrial ecosystems analysis for a full discussion of the tiered objective
approach and treatment areas under each action alternative.

Alternatives B, C, and D

Alternatives B, C, and D include the same number of acres to be treated, thus they are projected to have
similar effects on carbon.

The maximum treatment area for harvests and thinning under Tier 2 of the action alternatives would be
3,000 to 4,000 acres per year or about 0.3 to 0.4 percent of total forested area on the Forests. This is
about a five-fold increase in annual harvest area compared to Alternative A and past harvest levels in
1990-2011 (Figure 16). Assuming that the annual carbon impact also increases up to five times above
past levels, harvest treatments under Tier 2 may result in a maximum removal of about 135,500 metric
tonnes (0.14 Tg C) of carbon per year from aboveground pools.*®

Tier 2 also includes a considerable increase in prescribed burning of up to 20,000 acres annually. Under
Alternatives B, C, and D, if maximum levels of prescribed burning are achieved, this would result in a
potential loss of about 330,000 metric tonnes of carbon annually, as estimated from the historical

s Estimate is for all National Forests in North Carolina. The N-PNF accounts for about 80 percent of the forested
area in the NFs in NC, but only about 41 percent of the harvesting from 1990 to 2011. Thus the effect of harvests
on carbon storage on the N-PNF alone likely causes less than a 2 percent decline in non-soil carbon stocks.

6 Estimate assumes that harvesting in the Tier 2 results in about five times the carbon removed as compared to
historical harvesting levels. Alternative A is roughly equivalent to historical levels and realizes a removal of
approximately 27,100 metric tonnes of carbon annually. Values are estimated from model results (USDA Forest
Service, in review).
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analysis.’However, the historical period included wildfires which generally burn at higher severities and
result in greater carbon losses than prescribed burns. By reducing hazardous fuels, additional prescribed
burning up to maximum levels described in Tier 2 may further reduce the risk of more severe wildfires
and greater carbon losses in the future.

Considering the maximum area treated with harvesting and prescribed fire, the amount of carbon that
might be removed is small relative to the approximately 73 million metric tonnes (Tg) of carbon stored in
the forest ecosystem of the Forests.'® With maximum intensification, potential management actions
would affect up to less than three percent of the forested area and much less than 1 Tg C annually. The
Tier 2 action alternatives will not significantly, adversely, or permanently affect forest carbon storage, but
rather would achieve a more resilient forest condition that will improve the ability of the Forests to
maintain carbon stocks and enhance carbon uptake, possibly reducing potential carbon emissions in the
future.

Alternative E

The maximum treatment area for harvests and thinning under Tier 2 of the action alternatives would be
slightly higher in Alternative E because of the additional objective for thin and burn with Tier 2 levels of
up to 900 acres annually. This would provide slightly more removal of metric tonnes of carbon per year

at 170,000 metric tons.

More prescribed fires would be accomplished under Alternative E with up to 45,000 acres annually
under Tier 2 objectives. In Alternative E, if maximum levels of prescribed burning are achieved, this
would result in a potential loss of about 750,000 metric tonnes of carbon annually. As in Alternatives B,
C, and D, this level of activity is contrasted with the historical period included wildfires which generally
burn at higher severities and result in greater carbon losses than prescribed burns. By reducing
hazardous fuels, additional prescribed burning up to maximum levels described in Tier 2 may further
reduce the risk of more severe wildfires and greater carbon losses in the future.

Considering the maximum area treated with harvesting and prescribed fire, the amount of carbon that
might be removed is small relative to the approximately 73 million metric tonnes (Tg) of carbon stored in
the forest ecosystem of the Forests.'® With maximum intensification, potential management actions
would affect up to less than five percent of the forested area and much less than 1 Tg C annually. The
Tier 2 action alternatives will not significantly, adversely, or permanently affect forest carbon storage but
rather would achieve a more resilient forest condition that will improve the ability of the Forests to
maintain carbon stocks and enhance carbon uptake, possibly reducing potential carbon emissions in the
future.

Cumulative Effects

Climate change is a global phenomenon, because major greenhouse gases mix well throughout the

planet’s lower atmosphere. Estimated emissions of GHGs in 2010 were 13,336 + 1,227 teragrams carbon
globally (IPCC 2014) and 1,881 teragrams carbon nationally (US EPA 2015). All of the plan alternatives are
projected to contribute negligibly to overall GHG emissions. The action alternatives are directed at a very

7 Estimate assumes that prescribed burning in Tier 2 results in about 33 times the carbon lost as compared to
historical fire levels. Alternative A is roughly equivalent to historical levels and realizes a loss of about 10,000
metric tonnes of carbon annually. Values are estimated from model results (USDA Forest Service, in review). The
historical period included a greater proportion of wildfires that burned at higher-severity and likely resulted in
larger carbon losses than prescribed burns which are typically low-severity and result in little overstory mortality.
18 U.S. Federal Government. 2018. U.S. Climate Resilience Toolkit Climate Explorer. [Online] https://climate-
explorer2.nemac.org Accessed August 8, 2018

19 U.S. Federal Government. 2018. U.S. Climate Resilience Toolkit Climate Explorer. [Online] https://climate-
explorer2.nemac.org Accessed August 8, 2018
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small percentage of the total forest land on the Forests; even in the near-term, these alternatives would
have a minimal direct effect on carbon emissions and carbon stocks relative to total carbon stocks in the
Forests. Furthermore, considering the proposed actions in a global atmospheric CO, context, even the
maximum treatment levels would contribute infinitesimally to GHG emissions and, therefore, would
have a negligible effect on GHG emissions and climate change. Moreover, because local GHGs emissions
mix readily into the global pool of GHGs, it is difficult and highly uncertain to ascertain the indirect
effects on global climate of emission from multiple, generally small projects that make up these action
alternatives. At the global and national scales, each of the plan alternatives direct and indirect
contribution to GHGs would be negligible.

Because the potential direct and indirect effects of alternatives would be negligible, the contribution of
the plan’s proposed actions to cumulative effects on global atmospheric GHG concentrations and climate
change would also be negligible. The proposed activities under all action alternatives generally maintain
and improve forest health and provide for the supply of wood for forest products. Potential negative
effects are mitigated and may be completely reversed with time, reducing or eliminating potential
negative cumulative effects on carbon. Carbon emitted during the initial implementation of the
management actions (e.g., harvest, thinning, prescribed fire) would have only a temporary influence on
atmospheric carbon concentrations, because carbon would be removed from the atmosphere over time
following management as the forest regrows. Over the longer term, the activities proposed in the plan
are likely to increase carbon storage and reduce emissions. These net outcomes would be the cumulative
result of forest regrowth, enhanced productivity of young stands and growth releases from lightly
thinned stands, reduction in the risk of high-severity wildfires, carbon storage off-site in products, and
substitution benefits of wood products and wood-based energy (IPCC 2007, McKinley et al. 2011, Keyser
and Zarnoch 2012, Bergman et al. 2014, Skog et al. 2014). The management mechanisms applied in all
plan alternatives are consistent with internationally recognized climate change adaptation and
mitigation practices identified by the IPCC (IPCC 2000, IPCC 2007).

3.2.3 Geologic Resources
Affected Environment
Geologic resources

Geological resources on the Nantahala and Pisgah NFs include a wide range of surface and subsurface
resources such as groundwater and groundwater-dependent ecosystems, springs, scenic and unusual
landforms, waterfalls, caves, minerals, soils, field records of catastrophic events (floods and landslides),
paleontological resources, and underground space. These resources are significant to natural resource
management, human health and safety, or have use or value to society for scientific, ecological, scenic,
recreational, historic, paleontological, educational, interpretive, provisioning services, economic, or
other qualities that require management. Minerals and energy resources are considered in the Minerals
and Energy section of the Affected Environment under Social Environment.

Soils, water resources, and mineral resources are discussed, respectively, in Sections 3.2.4, 3.2.5, and
3.4.11; and geologic features that are attractions for visitors are discussed in the recreation and scenery
sections, Section 3.4.4 and 3.4.5.

The Forests are located in the Blue Ridge Physiographic Province (Blue Ridge) of the Southern
Appalachian Mountains. The Blue Ridge forms a southwest to northeast mountain range through
Western North Carolina with many areas over 4,000 feet in elevation. The Forests generally occupy the
upper slopes of dissected, steep terrain, and narrow mountain valleys. This belt consists mostly of
igneous and metamorphic rocks and small areas of sedimentary rock on the western margins (Figure 17).
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Figure 17. Generalized geologic map of bedrock on Nantahala & Pisgah NFs in Western North Carolina. Map modified from
Generalized geologic map produced by North Carolina Geologic Survey for Western North Carolina Vitality Index (North
Carolina Mountain Resources Commission, 2012a).

The geologic foundation of ecosystems and watersheds on the Forests include geologic processes
(stream processes, landslides, groundwater movement, weathering, etc.); geologic materials (bedrock,
soils, surface water and groundwater, etc.); geologic structures (fractures, folds, faults, joints, etc.); and
geologic landforms at all scales (Blue Ridge Escarpment, waterfalls, granitic domes, caves, stream
cascades/riffles/pools, etc.). These geologic features and conditions control or influence a host of other
ecological factors, such as slope aspect (solar radiation); slope steepness; the distribution and
composition of soil parent material and associated vegetation; the characteristics of flooding and
floodplains, wetlands, riparian areas, and streams; the quantity and quality of surface water and
groundwater; natural disturbance regimes such as flooding and landslides; the physical properties and
chemical compositions of watersheds; and acid deposition sensitivity of soil and water due to air
pollution in the Southern Appalachians (Peper et al. 1995; Newell and Peet 1998; Pittillo et al. 1998).

There is increasing recognition that diverse geologic settings are the foundation for diverse ecosystems
and biological diversity. Geologic conditions affect habitat and species diversity in various ways including
influencing chemical and physical properties of soils and water and influencing weather patterns. The
2005 Southern Research Station report “Ecological Zones in the Southern Appalachians: first
approximation” noted:

“Forest environments of the Southern Appalachian Mountains and their characteristic plant
communities are among the most varied in the Eastern United States.... The presence or absence
of ecological zones... were modeled as multivariate logistic functions of climatic, topographic,
and geologic variables... Results of this project suggest that bedrock geology is an important
factor affecting the distribution of vegetation.” (Simon, et al. 2005)
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Research from The Nature Conservancy (Anderson and Ferree 2010) reported on the geological diversity
foundation of biological diversity and proposed geological diversity as the foundation for a new strategy
to adapt to climate change:

“...because geology defines the available environments, determines the location of key habitats,
and stimulates diversification [7]... In essence, geology directly shapes species diversity patterns
through its influence on the chemical and physical properties of soil and water, and by creating
topography that redistributes climatic effects creating predictable weather patterns and
microclimates...Our results suggest that geological diversity, elevation range and latitude explain
regional species diversity patterns within eastern temperate North America...Thus, as we head
into a period of dramatic climate-driven rearrangement of species distribution patterns, we
assert that conserving a full spectrum of different geology classes stratified across elevation
zones and latitudes, may offer an approach to conservation that protects diversity under both
current and future climates.”

The Nature Conservancy 2013 report “Southern Blue Ridge: an Analysis of Matrix Forests” used geology
to develop Ecological Land Units in the Southern Blue Ridge, including the Nantahala and Pisgah NFs, and
noted that “[t]he Southern Blue Ridge is a forested landscape of steeps slopes, high mountains, deep
ravines, and wide valleys. The combination of intact temperate forest over a diversity of landforms,
elevation zones, and bedrock geologies, makes it one of the most biologically diverse areas in North
America.” (Anderson, et al. 2013).

One example of the significance of a particular geologic setting is the Blue Ridge Escarpment which
extends along the east side of the Blue Ridge and includes most of the Grandfather Ranger District and
portions of the Nantahala and Pisgah Ranger Districts along the NC/SC state line. The Blue Ridge
Escarpment has several effects on the ecology of the region including abrupt elevation changes with a
vertical relief ranging from 1,300 to 2,500 feet and impacts to weather patterns with high rainfall. The
Escarpment influences weather patterns, tourism, and transportation (North Carolina Mountain
Resources Commission 2012b). For more information about diverse geologic settings that provide the
foundation for ecosystems and biological diversity, refer to the Soils, Water, and Terrestrial Habitat
sections.

Surface geologic processes are part of the natural disturbance regime in the mountains and are also an
important part of the natural disturbance regime in the Forests. These processes affect the Forests in
varying degrees every year and include mass wasting or landslides; flooding; stream processes;
groundwater movement; waterfall processes; and the erosion, transport and deposition of sediment.
Some processes result in geologic hazards.

Geologic hazards

Geologic hazards are geologic processes or conditions (naturally occurring or altered by humans) that are
a potential danger to public health and safety, infrastructure, and resources. Geologic hazards on the
Forests include landslides, floods, acid-producing rocks, waterfall hazards, ultramafic rocks with asbestos
minerals, radon, and abandoned mines.

Like fire hazards, some geologic hazards on the Forests affect public safety and infrastructure on the
Forests and off the Forests in adjacent communities (Gori and Burton 1996; Collins 2005; Wieczorek and
Morgan 2008; Wooten 2008; Collins 2008). The increase in population and infrastructure next to the
National Forests increases the risks to public safety from geologic hazards associated with the Forests
and adjacent private land.
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Floods

The steep mountainsides and narrow valleys characteristic of the Forests produce powerful floods,
including flash floods. In September 2004, Hurricanes Frances and lvan resulted in widespread flooding
across the Forests. In 2011, 2013, 2017 and 2018, rainstorms resulted in major flooding at various
locations in the Forests.

The loss of 20 lives in a June 11, 2010 flash flood at Albert Pike Recreation Area on the Ouachita National
Forest prompted the Forest Service WO and RO direction to conduct assessments of floods and other
hazards at developed recreation sites. As a result, the Nantahala and Pisgah NFs has completed flood
studies for campgrounds.

In 2011, the Forests developed a list of campgrounds for accelerated floodplain study. A partnership
between the Forest Service and the State of North Carolina Floodplain Mapping Program (NCFMP) led to
NFs in NC Campground Flood Mapping Project using FEMA approved models and analysis procedures.
The Flood Mapping Project for these sites was completed in 2013. Since then, the Forests have used the
floodplain information along with existing FEMA maps to make decisions on management of the
campgrounds; for example, the Forests have decommissioned some sites at Mortimer Campground on
the Grandfather Ranger District.

Landslides

Landslides are part of the natural disturbance regime on the Nantahala and Pisgah NFs (Wooten 2015).
Debris flows originate as debris slides on mountainsides. Some debris flows travel hundreds or
thousands of feet downslope, enter stream channels, and travel downstream in the floodplains and
adjacent riparian areas. Whether due to a fill slope failure or a natural slope failure, a debris flow
typically moves down through a watershed rapidly and poses a risk to public safety, resources, and
infrastructure far downslope from the slope failure source area (initiation zone). Debris flows initiated
high on a mountain have a “snowball effect” that increases the debris flow volume and destructive
power as it gouges downslope scraping off and incorporating colluvium, weathered bedrock, trees,
stream banks and bedload (Collins 2008). Debris flows can impact wider areas than the calculated 100
year floodplains. While debris flows often occur at times of flood events, debris flows are landslide
hazards that require different assessments than flood assessments.

In September 2004, Hurricanes Frances and Ivan triggered hundreds of landslides across the Nantahala
and Pisgah NFs and Western North Carolina and disrupted transportation corridors throughout the
region. The Peeks Creek debris flow originated on steep, natural slopes of an inholding, travelled more
than a mile across National Forest, then onto private land, resulting in several fatalities and destroying at
least sixteen homes. The landslides on the Nantahala and Pisgah NFs damaged roads, bridges, trails, and
infrastructure across the Forests, impacted streams and riparian areas, and required millions of dollars
for storm recovery. In response to the destruction, the North Carolina General Assembly passed the
Hurricane Recovery Act of 2005, authorizing the North Carolina Geological Survey (NCGS) to prepare
county-scale landslide hazard maps for 19 mountain counties (Wooten et al. 2008).

The NCGS and other landslide hazard map projects have provided new information on landslide hazards
on the Forests that was not available when the 1987 forest plan was prepared. Landslide hazard maps
prepared by the NCGS are available in a GIS format for Macon, Watauga, Buncombe and Henderson
Counties (Wooten et al. 2006, 2008, 2009, 2011) and include Nantahala and Pisgah NFs lands within
those counties. These maps show where landslides have occurred or may occur; where landslides like
debris flows may start on the Forests; and where debris flows may travel downslope onto private land. In
addition, landslide hazards maps prepared by Appalachian Landslide Consultants, PLLC, (2018) are
available for Jackson County and portions of Haywood County.
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A Forest Service GIS analysis intersected the Nantahala and Pisgah NFs developed recreation sites with
the landslide hazard maps for the six counties. The analysis showed 29 developed recreation sites,
including several campgrounds and recreation residence lots, are located in landslide hazard map units
related to debris flows. This landslide hazard screening indicates the need for more detailed debris flow
hazard and risk assessments for the 29 developed recreation sites and more landslide hazard mapping in
other counties where NFS lands are located.

Debris flows are not only a natural landslide hazard, but a project-induced hazard. Debris flows can be
caused by failure of fill slopes such as those constructed for roads or log landings. Ground disturbance
for management activities (such as road construction and reconstruction, timber harvest activities, trail
construction and reconstruction) has the potential to result in project-induced landslides (cut slope
failures, fill slope failures, and resulting debris flows).

Rockslides and rockfalls are geologic processes inherent in the development and continuing evolution of
waterfalls and are hazards at every waterfall on the Nantahala and Pisgah NFs. The degree of hazard is
determined by the site-specific geology at each waterfall, such as the extent and orientation of fractures
in the bedrock or the presence or absence of rock overhangs. The magnitude of risks to visitor safety is
influenced by the access provided (e.g., the presence and condition of roads, trails, and parking lots).
Bridal Veil Falls, Dry Falls, and Moore Cove Falls have rock overhangs with the potential for rockfall from
the overhang as well as from the steep slopes next to the overhang.

Waterfalls

The Nantahala and Pisgah NFs are home to many waterfalls, and visitors enjoy waterfall-based recreation
such as viewing waterfalls, hiking along trails near waterfalls, or wading and swimming near waterfalls.
Waterfalls are geologic wonders, but they are also geologic hazards and have inherent risks due to the
natural setting in which they occur. Visitors that ignore signs or leave system trails or designated viewing
areas can be met with multiple hazards: slippery rock; vertical drop hazards from the tops or sides of
waterfalls; stream current hazards at the top and the base of falls; submerged rock and woody debris in
pools at base of falls; icefall hazards in winter and spring-melt months; rockfalls and rockslides; flash
floods; bedload and woody debris toppling over; and down falls. The total fatalities associated with
waterfalls exceed the total fatalities combined for all other geologic hazards on the Forests. Additionally,
the number of serious waterfall-related injuries outnumber fatalities.

In 2016, the Southern Region of the Forest Service developed a new incident protocol for incidents
involving death or significant injury to assist in reporting and analyzing visitor fatalities and serious
injuries at waterfalls. The Nantahala and Pisgah NFs have taken structural and non-structural measures
for public safety at waterfalls. Such measures include warning signs on trails, view platforms, guard rails,
and barriers; safety information in kiosks, brochures and on websites, such as waterfall warnings on the
Forest’s Special Places webpage; and coordinating with local counties and municipalities to develop key
messages for communicating the hazards associated with waterfalls.

Acid-producing bedrock

Some areas in Western North Carolina contain bedrock formations that can produce acidic reactions and
acidic runoff when exposed to the atmosphere (North Carolina Mountain Resources Commission 2012c).
When acidic runoff enters streams, sudden decreases in pH may occur that can degrade water quality,
causing significant mortalities among acid-intolerant aquatic organisms. Acid-producing rocks can
adversely affect the stability of slopes, particularly if untreated material is used in the construction of
road fill slopes or log landings or if acid-producing rock weathers in road cut slopes. Examples include
embankment slope failures of Swain County in 2003 and Haywood County in 2006 or rockslides in road
cuts on the Blue Ridge Parkway in 1999 and 2006. The soil and highly weathered rock derived from
sulfidic rock is generally not a hazard because the iron sulfide minerals like pyrite have long been leached
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out through the natural weathering process. However, in fresh bedrock the degree of potential acid
runoff depends on the concentrations of sulfide minerals present and the amount of surface area
exposed.

Guidelines for handling acid producing material were developed by the N.C. Division of Water Quality
and the North Carolina Geological Survey. This guidance is used during project development; layout of
log yarding corridors, system roads, and temporary roads; and the reconstruction of system roads to
avoid any exposure of iron sulfide rock and reduce the risk of road cut and fill slope failures of this
material.

Figure 18. Bedrock Acid Producing Potential

Ultramafic rocks with asbestos

Ultramafic rocks are much less common than acid-producing rock on the Nantahala and Pisgah NFs.
Economically, ultramafic rocks are important sources of olivine, talc, chromite, nickel, vermiculite, and
asbestos minerals, all of which have been commercially produced in Western North Carolina. There are,
however, potential hazards associated with ultramafic rocks. Because of the rock’s susceptibility to
weathering and erosion and the presence of weak minerals like talc, these rocks can contribute to slope
instability that can lead to landslide occurrences. Similarly, excavating or disturbing asbestos-containing
ultramafic rocks can expose the small, needle-like fibers to the environment, where inhalation or
ingestion of these fibers can pose serious health risks (North Carolina Mountain Resources Commission
2012¢).
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Environmental Consequences
Geologic Resources
Common to all alternatives

Under all alternatives, the plan provides direction to protect unique geologic features of regional and
national significance such as Looking Glass Rock, Big Bald, and Cullasaja Gorge. These areas are managed
to protect, and where appropriate, foster public use and enjoyment of unique scenic, geological,
botanical, or zoological attributes. Special Interest Areas that were identified in the current plan would
continue to be recognized in all alternatives on the basis of their unique geology/scenery.

Alternative A

The current Plan contains limited direction on some geologic resources, for example, at Buck Creek
Serpentine Olivine Barrens and Nantahala Gorge Blowing Springs, and Roan Mountain Massif. The
current plan does not have comprehensive direction on the wide range of geologic resources, on geology
as the foundation of ecosystems, nor on geologic diversity as the foundation for ecological and biological
diversity. Design of vegetation management and restoration projects need to consider the opportunities,
limitations, controls, and influences inherent in the geologic setting of a project. Vegetation
management and restoration projects that do not consider the suitability of the geologic setting have the
potential to be unsustainable and to adversely affect the environment.

Management activities that involve ground disturbance, such as roads, timber harvest, trails, and
developed recreation facilities, have the potential to adversely affect geologic resources. The current
plan has direction that would protect some known geologic resources but does not have plan
components to screen for a variety of geologic resources during design and implementation of multiple
use projects.

Action alternatives
The action alternatives have the following new forestwide desired conditions and standards:

GEO-DC-01  As the foundation of the Forests’ ecological and biological diversity, geological settings
provide diversity that enables ecological restoration as well as adaptation in a changing
climate.

GEO-DC-02 Geologic resources provide economic, ecological, scientific, educational, interpretative,
scenic, recreational, paleontological, and other benefits.

GEO-DC-03  Groundwater systems, as well as groundwater-dependent ecosystems, are sustained
within the natural range.

GEO-S-01 Management activities consider geologic setting and are located and designed to avoid,
minimize, or mitigate adverse effects on groundwater, groundwater dependent
ecosystems, and other geologic resources with identified values.

This new plan direction for action alternatives would have the beneficial effects of integrating the
geological foundation of ecosystems and biological diversity in the management of vegetation,
restoration, soil and water resources, sustainable recreation, and climate change adaption.

Geologic Hazards
Common to all alternatives

The Forests would continue assessing flood hazards and reducing risks to campgrounds and roads by
using the FEMA study area information and floodplain studies completed by State of North Carolina
Floodplain Mapping Program (NCFMP) in 2013, as well as local knowledge. As a result, the Forests would
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continue to reduce risks to campgrounds and roads. Risks to visitor safety from flooding and flash
flooding would be managed by temporarily closing campgrounds based on weather forecasts, or when
flash flood risks are identified by continuous monitoring of water levels.

Alternative A

The current plan contains general direction to provide “a safe, esthetically pleasing, nonurban
atmosphere.” It does not contain specific direction and plan components to assess geologic hazards and
manage the associated risks to public safety, employee safety, infrastructure, and resources. More
specifically, the plan does not provide direction for assessing floods, managing risks to public safety at
existing campgrounds and other facilities located in floodplains, nor for assessing flood hazards and
associated risks to public safety of future projects in riparian areas. Hazards that are briefly mentioned
include hazardous trees and fire hazards. If geologic hazards are known in the project area, the Forests
will consider the potential effects during project analysis and design and will adopt best management
practices from the state for project design and implementation.

Without direction to conduct landslide hazard screening or detailed landslide hazard and risk
assessments, existing fill slopes or new fill slopes constructed for roads and log landings on steep slopes
could have the potential for a fill slope failure and, in some cases, may result in debris flows that could
pose a risk to public safety, resources, and infrastructure downslope on National Forest land and non-
Forest land.

Existing plan direction does not address the high number of serious injuries and fatalities at waterfalls
and does not establish any mechanisms for accident tracking.

Action alternatives

The action alternatives establish plan direction specific to geologic hazards and risks to public safety and
infrastructure. The action alternatives have the following forestwide plan components that collectively
increase hazard detection, reducing risks to visitor safety and infrastructure:

GEO-DC-04  Geologic hazards (e.g., rockslides, waterfalls, acidic rock, etc.) are recognized, and
associated risks to public health and safety or facilities and infrastructure are minimized.

GEO-DC-05  Ground-disturbing activities do not cause or contribute to geologic hazards such as acid
rock drainage and landslides.

The action alternatives have the following standard:

GEO-S-02  The location of proposed roads, trails, facilities, and management activities shall be
screened for the presence of geological hazards relevant to the geologic setting. If
geologic hazards are present, then location and design measures shall be provided for
management activities that may affect or be affected by the geologic hazards.

The action alternatives also have guidelines and management approaches to geologic hazards and risks
to public safety and infrastructure including the following in the Recreation section:

REC-G-03 New campsites and restrooms should be located based on site-specific considerations of
public safety and floodplain risk. When replacing or rehabilitating existing facilities that
might be a floodplain risk, consider the feasibility of relocation outside of the floodplain,
and document rationale in project decision if relocation does not occur.

Collectively, this comprehensive set of new plan direction for the action alternatives is a significant
improvement over the current plan. Under this direction, the Forest Service and the public would have
the information and analysis needed to assess how proposed projects and existing management may
affect or be affected by geologic hazards and risks to public safety and infrastructure (Collins 2017). The
new plan direction would be most effective for projects proposed during plan implementation, such as
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proposals for a new or expanded campground. Applying the direction to existing forest infrastructure
would have some implementation challenges due to the difficulty in modifying existing uses or facilities.

Ground disturbance for management activities (such as road and trail construction and reconstruction
and timber harvest activities) has the potential to result in project-induced landslides (cut slope failures,
fill slope failures, and resulting debris flows). The direction to assess proposed ground disturbing
management activities on project-induced slope failures (cut slope failures, fill slope failures and
resulting debris flows) would increase hazard detection and reduce risks to public safety for new projects
as well as existing infrastructure. There will still be some risk for campgrounds and roads that remain
subject to debris flow hazards due to the nature of the geological resources.

Landslides can also be triggered by existing roads and trails, although the action alternatives include
objectives to reduce both road and trail maintenance backlogs.

The action alternatives increase the timber harvest program, which will include ground disturbance from
skid roads, skid trails, and log landing construction, and construction, reconstruction, operation, and
maintenance of roads. Therefore, the action alternatives have greater potential to adversely affect these
geologic hazards than Alternative A. However, unlike Alternative A, the action alternatives have a
comprehensive set of plan components to manage geologic hazards and risks including a standard to
screen for geologic hazards in the siting and design of management projects. This comprehensive set of
plan components for geologic hazards provides direction to identify geologic hazards and manage risks
that is commensurate with the increased timber volumes of the action alternatives.

Guideline REC-G-03 would reduce the risks of flash flood hazards in new locations. In existing locations
that may be at risk for flash floods, moving the features outside of the floodplain would be considered
when replacing or rehabilitating is considered at the location. Those that are not relocated would remain
subject to flood hazards and associated risks to visitor safety.

The action alternatives also have an objective that would facilitate managing risks associated with
geologic hazards and understanding safety management needs:

REC-0-03  Tier 1: Establish a forestwide accident analysis system of cumulative fatalities to
determine if additional safety measures and risk management may be appropriate
within the planning period.

The direction to screen new projects for acid-producing bedrock and asbestos bearing rock hazards
would reduce risks and would enable more focused hazard and risk assessments where needed.

Cumulative Effects
The analysis of cumulative effects considers the 18 counties in Western North Carolina.

Ground disturbance from future management under each alternative will add to the ground disturbance
from past activities including roads, timber harvesting, log landings, trails, recreation developments and
mining. Ground disturbances such as road construction would result in alterations of geologic conditions
affecting slope stability such as changes in the quantity, spatial distribution, and mass strength
properties of unconsolidated materials overlying bedrock; excavating and remolding intact colluvium,
residuum and bedrock and placing the material back on steep slopes as fill; changes in surface and
subsurface drainage. Projects can be implemented after hazards have been identified and hazards and
risks mitigated. Mitigation measures and additional screening called for in the action alternatives would
reduce but not eliminate the long-term potential project-induced landslide hazards, including debris flow
hazards with risks to non-federal lands downslope from NFS lands. Reclamation and decommissioning
roads may mitigate and reduce potential for slope instability.

Ground disturbance from future management under each alternative could add to the ground
disturbance from past activities on NFS lands or non-federal lands that may be in areas with acid-
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producing bedrock or in areas with ultramafic rock with asbestos, although additional screening
standards in the action alternatives should reduce that risk.

Ground disturbance generally is more prevalent on lands outside NFS lands than on NFS lands.
Residential, commercial and industrial development, and highways and high density roads networks are
found on lands outside NFS lands. As WNC continues to grow, these types of ground disturbances
necessary for economic development can be expected to continue on lands outside NFS lands. The
ground disturbance on the NFS lands contributes to the overall ground disturbance in WNC, but it is less
intense than ground disturbance on lands outside NFS lands. As a result, the cumulative impacts from
ground disturbance on geologic resources is expected to be less on NFS lands than on lands outside NFS
lands.

3.2.4 Soils

Affected Environment
Background
Soil morphology

The Nantahala and Pisgah National Forests are within the mountain belt of the Blue Ridge physiographic
province. This belt consists mostly of igheous and metamorphic rocks and small areas of sedimentary
rock on the western margins (Trapp and Horn 1997). Soils form from parent material prone to
weathering, influenced by high rainfall and moderate air temperatures.

General soil descriptions can be broken down into the Broad Basins, River Terraces, and Floodplain
System, the Low and Intermediate Mountain System and the High Mountain System. The Broad Basins,
River Terraces, and Floodplain System is characterized by wide valleys and low, rounded hills with few
steep slopes. These soil profiles have higher nutrient supply and water-holding capacity due to a high
rate of organic material decomposition. Low and Intermediate Mountain System soils are found at
elevations between 1,400-4,600 feet above sea level. Soil formation is influenced by elevation, slope
aspect, exposure, and vegetation present, and have well developed profiles. They are acidic and highly
weathered, and their principal topography includes steep slopes and ridges, as well as steep, narrow,
and wet valleys. The High Mountain System soils are generally found above 4,600 feet and have unique
ecological systems and soils that are directly related to the severity of the environment. Their formation
is limited by frigid temperatures, resulting in less developed soil profiles with minimal microbial activity.
Vegetative cover includes Red spruce and Fraser fir stands as well as heath and grassy balds.

Soil productivity

Soils vary widely in productivity, behavior, and response to management. While natural fertility and
mineralogy are influenced by the type of materials from which the soils developed, site quality often is
more closely related to landscape position and elevation. However, the soils derived from granites and
gneisses generally are more productive than soils from metasedimentary rocks on similar landscape
positions. Within a given area, the most productive soils generally are those in the coves and at the toe
of slopes. Such sites are characterized by very deep, colluvial soils, which can support high quality cove
hardwoods.

Residual soils on side slopes and ridgetops, which constitute the majority of any given area, vary widely
in productivity. Below an elevation of approximately 4,800 feet, productivity is greatly influenced by soil
depth (rooting depth) and moisture supply. Soils commonly range from shallow to deep, with
moderately deep soils predominating. Within a local area, slopes that face north or east or that are
sheltered by higher mountains are cooler, moister, and more productive than south- and west-facing
slopes. Cool slopes generally sustain high-quality cove and upland hardwoods, except on some very
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steep slopes where shallow or outcropping bedrock limits rooting depth and/or growing space. Warm
slopes vary widely, ranging from sites with moderately deep to deep soils capable of sustaining good
growth of upland hardwoods and pines to droughty sites with shallow soils and very low productivity.
Generally, within a local area, broad ridgetops have deeper soils with more available water for
vegetation, and thus are more productive than narrow ridgetops.

Above 4,800 feet, productivity is limited by the short growing season and severe climate. Soil formation
is limited by cold temperatures, resulting in less developed soil profiles with minimal microbial activity.
Frigid soils occur in these areas, occupying 55,270 acres of the planning area. They are characterized by
organic, rich soils and cool, moist microclimates. Sheltered positions can support good growth of
northern hardwoods and, at the higher elevations, spruce-fir as well as heath and grassy balds. Tree
growth on positions that are exposed to the strong prevailing wind is limited by ice and wind damage.

Hydric soils are defined by the National Technical Committee for Hydric Soils (NTCHS) as soils that
formed under conditions of saturation, flooding, or ponding long enough during the growing season to
develop anaerobic conditions in the upper part (59 Federal Register 35680, 7/13/94). These soils are
either saturated or inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation. Hydric soils occur across the landscape in areas along stream
channels, on floodplains, and in isolated springs and seeps. Based on data from NRCS, hydric soils occupy
594 acres in the planning area, and there are an additional 74,205 acres of partially hydric soils. Hydric
soils are a primary indicator of wetlands and are used in the assessment of Forest Service compliance
with Executive Orders 11988 and 11990, directives relative to the management and disposition of
floodplains and wetlands.

There are 3,498 acres of prime farmland soils in the planning area. Farmland of local and statewide
importance and potential prime farmland also occur. These soils have been identified by Congress, in
the Farmland Protection Policy Act, Section 2 [7 USC 4201], and management is “to minimize the extent
to which Federal programs contribute to the unnecessary and irreversible conversion of farmland to
nonagricultural uses, and to assure that Federal programs are administered in a manner that, to the
extent practicable, will be compatible with State, unit of local government, and private programs and
policies to protect farmland.” Therefore, the Forest Service is to avoid activities that would contribute to
unnecessary and irreversible conversion of these farmland areas to nonagricultural uses. Such
development could include roads, buildings, and campgrounds.

Forest management and soil quality

Historically, with the increasing influence of human activity, the occurrence of wildfire increased as
Native Americans used fire to create meadow conditions for wild game management. These activities
likely caused the consumption of more forest litter and the surface soil organic layer, possibly leading to
increases in soil erosion following rainstorm events on steep slopes. Across the forest however, these
impacts were likely small and soil development was not adversely impacted. With the colonization of the
area by European settlers, small subsistence farms, ranches, and small towns appeared and a slight shift
in land use occurred from forested to more open areas.

The importance of timber to the growing American economy in the early 1900s led to the harvest of vast
timber resources in the mountains. Some of the largest impacts to soil stability are likely to have
occurred during this period due to the extensive transportation network needed to remove timber for
processing. With heavy rains, these disturbed mountainous areas likely suffered extensive soil
movement in mass as landslides and debris flows occurred on steep and shallow soil areas. Certainly,
some areas appear to have been more active than others, such as the Bent Creek drainage (USFS 2005),
but evidence of landslides from a century ago appear across the landscape. As regrowth of the forest
occurred and tracts of land were consolidated under federal ownership, land management practices
improved and soils began to recover.
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The operation of coal burning energy plants to the west and southwest brought a more silent threat to
soil quality as prevailing winds delivered elevated levels of sulfur and nitrogen that fell in the rain,
clouds, or dry deposition on the naturally acidic soils. Once in the soil, sulfur and nitrogen molecules
attached to calcium, magnesium, and potassium (cations), and reduced these important nutrients from
vegetation uptake. Where soils had abundant amounts of cations, they are considered to have a high
“buffering capacity” to the adverse effects of the sulfur and nitrogen deposition, and were impacted the
least. However, over time, the loss of cations was extensive and the soil’s ability to effectively buffer
incoming levels of acid was diminished. Consequently, soils became more acidic and within these
watersheds surface water in streams and reservoirs likely became more acidic.

Regulations on coal energy plant emissions began in the 1970s and steady reductions in sulfur and
nitrogen emissions were established. In many watersheds damage to soils had already been done and
soils will not likely recover for centuries. What this means to soil productivity is difficult to determine
since reference soil nutrient conditions do not exist. Plant composition may have shifted to favor species
like rhododendron, but this was more likely a result of historic clearcut harvesting. Plant health does not
seem to indicate notable degradation of soil productivity.

Timber harvest impacts on soil quality

Extensive logging in the early 1900s, resulted in an extensive network of skid and haul roads on the
landscape. Overtime many of these roads were abandoned; some were closed while others left to
stabilize on their own. The stabilization of these “old woods” roads has been an ongoing effort of the
Forest Service since the land was acquired to reduce erosion and improve soil productivity. Areas of soil
compaction, such as on these old woods roads, continue to improve as compaction is reduced by natural
processes, such as frost heave and disturbance by roots and ground dwelling animals, thus slowly
improving soil productivity.

Soil disturbance can occur as a result of heavy equipment use during logging. Areas of concentrated use,
such as log landings and skid roads are most affected. Compaction of these areas would increase the
bulk density of the soils and result in a decrease in pore space, soil air, infiltration rate, and the water
holding capacity of the soils and would increase water runoff. These effects are considered detrimental
to plant growth. The degree and depth of compaction depends on several factors, such as on the
number of passes the equipment makes and the moisture content of the soil at the time the passes are
made. Changes in pore space do not normally occur on well-drained soils, such as those that occur over
most of the Nantahala and Pisgah Forests, until three or more passes have occurred.

A review of the soil data and interpretations from the NRCS Web Soil Survey Site shows that a majority of
the planning area has soils sensitive to erosion if a majority of the surface organic layer was removed.
Because timber harvest has the greatest potential for disturbing the largest area of soil, the current Plan
(Alternative A) Management Areas that promote active harvest of timber were assessed (these include
MA 1b, 23, 3b, 4a, and 4d). Table 10 and Figure 19 summarizes the NRCS Erosion Hazard Rating for soils
on general forested lands, excluding excavated roads or trails, which will be addressed below. A “very
severe” and “severe” hazard rating exists for 35.5 percent and 38 percent, respectively, (a total of 74
percent) of the area in these management areas if activities, such as timber harvest and prescribed fire,
expose bare soil.
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Table 10. Summary of Acres of Erosion Hazard Off Roads and Trails by Current Plan “Timber
Production” Management Areas

Sum of Acres of Erosion Hazard Off Roads and Trails by “Timber Production” Management Areas
Erosion Hazard Rating - Off Roads & Trails
Management
Area
(Current
Plan) Slight Moderate Severe V. Severe Not Rated Grand Total
1b 1,528.54 8,094.75 14,325.78 12,374.80 319.62 36,643.49
2a 2,799.78 8,351.83 13,013.33 12,220.98 341.00 36,726.91
3b 10,575.96 | 52,943.29 | 90,098.75 83,465.44 922.68 238,006.12
4a 2,551.14 13,290.18 | 22,213.34 17,900.11 346.49 56,301.26
4d 5,202.27 30,230.96 | 59,985.49 59,972.76 738.38 156,129.86
Grand Total | 22,657.69 | 112,911.01 | 199,636.69 | 185,934.08 | 2,668.17 523,807.64
Percent 4.33 21.56 38.11 35.50 0.51
100,000.00
90,000.00
80,000.00
70,000.00
., 60,000.00 m Slight
g 50,000.00 m Moderate
<
40,000.00 Severe
30,000.00 mYV. Severe
20,000.00 = Not Rated
10,000.00 ——
0.00 -
1b 2a 3b 43 4ad
Management Area

Figure 19. Summary of acres of erosion hazard off roads and trails by management areas that are suitable for timber
production

Forest practices monitoring

Monitoring indicates very little long-term soil disturbance from activities other than roads and trails over
the past planning period. Forest Practices Best Management Practices (BMP) monitoring from 1992 to
2000 compared to recent years (2009 to 2013) shows a notable improvement in the implementation and
effectiveness of management practices (Table 11). This improvement means less soil disturbance
including compaction and erosion. Harvest activities are improving in the type of BMP applied, such as
the increased use of slash on skid roads and trails, choosing a temporary bridge over installing a culvert
at stream crossings, and planning unit boundaries to exclude sensitive soils and streamside zones.
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Table 11. Best Management Practices (BMP) Monitoring Summary Data Comparing Forestry BMP
Implementation and Effectiveness Monitoring on the NFs in NC, Between 1992-2000 and 2009-2013

Implementation Effectiveness Visible Sediment
3 > 2 K 2
2 |2 |2|0 |5 |28 |5 |29 |2 ]|§8 |,
BMP B 5 | & | ¢ < v S w | = | = 3 =)
L n o s = o ) =
(7] = S (7] Q } o S = = =
Monitoring | o o o o 3 o ) & | & g =3 8
= 1 —_
Period m 3 3 3 2 ® 3 ~ ~ » 8 <
x Q ) [ o o 5 e o ) -
3 3 | 2 | 2| S B s |3 |38 | &% |5 |¢&
2 S |5 | 5| %2 S | 5 |5 |53 | 3 z | ®
2 o o o S =2 o 3 3 o} g
o S a s |3 3 ®
(7] Q
1992-2000
Total 785 310 |56 |2 5 833 [219 |83 |3 435 | 84 20
Percentln 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Class 68.1% | 26.9% | 4.9% | 0.2% | 0.4% | 72.9% | 19.2% | 7.3% | 0.3% | 80.7% | 15.6% | 3.7%
2009-2013
Total 1861 | 63 35 |5 9 1862 | 53 28 |12 1146 | 35 5
P ti
Cgscse” ™ 194.8% [ 3.2% |1.8% |03%|05% |94.8% |2.7% | 1.4% | 0.6% | 96.6% | 3.0% | 0.4%

An important factor considered in evaluating effects to soil resources is the extent of the area where
long-term soil productivity might be impacted. Effects to the soils from projects are considered not
significant on the Forest when 85 percent of the activity area is unaffected and retains its potential long-
term soil productivity. In other words, no more than 15 percent of the activity area and each individual
harvest unit are affected and lose potential long-term soil productivity.

Soil Quality Monitoring (SQM) was conducted on the Nantahala and Pisgah NFs using the Forest Soil
Disturbance Monitoring Protocol (Page-Dumroese et al. 2009). The monitoring was done to determine if
there was significant change in land productivity due to timber harvest activities. “Significant change” is
defined as detrimental soil disturbance exceeding 15 percent of each individual harvest unit.

A summary of the 2009 - 2012 SQM is presented in Table 12. All timber sale units surveyed had
predominantly ground-based harvested and had some degree of detrimental soil disturbance. Only two
of the 30 post-harvest units were found to have disturbance above the significant level. The detrimental
soil disturbance found in Farmers Branch Timber Sale in harvest Unit 4 in 2010 (15.7 percent detrimental
disturbance) was mitigated in 2011 by subsoiling detrimentally compacted soils on skid roads and
landings (Figure 20). Detrimental soil disturbance in this unit is now well below the 15 percent standard
and soil productivity has been restored too much of the area. Likewise, Eagle Fork Timber Sale Unit 2,
determined to have a detrimental soil disturbance of 16.3 percent in 2009, was also mitigated in 2012
(Figure 20), bringing the detrimental soil disturbance in this unit well below the 15 percent threshold.
Several units, surveyed pre-harvest in 2009 and 2010, were resurveyed in 2011 following logging.
Although an increase in disturbed area occurred from pre-harvest, the units surveyed maintained
appropriate soil productivity.
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Table 12. NFs in NC 2009 - 2012 Soil Quality Monitoring Results with Detrimental Soil Disturbance

Percent Detrimental Soil
Disturbance
Pre-harvest Unit Skid Other
(Pre) or Post- | Area | Roads & | within
Forest Timber Sale Unit# | harvest (Post) | (acres) | Landings Unit Total
Pisgah Baldwin Gap 2 Post 11 9.4 0 9.4
3 Post 27 3.2 0 3.2
8 Post 23 9.1 0 9.1
Pisgah Case Camp 3 Post 13 9.2 1.6 10.8
6 Post 8 25 0.1 6.2
8 Post 12 1.7 33 5
Pisgah Shope Creek 23-12A | Pre/Post 12 4.7/9.3 0/2.2 4.7/10.9
23-13 Pre/Post 9 1.2/2.5 | 0/0 1.2/2.5
23-12B | Pre/Post 6 0/5.0 0/0 0/5.0
Pisgah | Mulberry 2 Post 37 0.3 0 0.3
Globe
3 Post 22 12.3 0 12.3
Pisgah Pressley Fields | 1 Post 17 1 0 1
2 Post 11 35 0 35
3 Post 2 10 0 10
7 Post 16 8.2 0 8.2
Pisgah Stateline 1 Post 30 7 0 7
2 Post 19 11 0 11
Nantahala | Eagle Fork 1 Post 25 2.4 0 2.4
2 Post 16 16.3 0 16.3
3 Post 25 9.6 1.4 10.8
Nantahala | Locust Cove 1 Post 10 0.7 0 0.7
2 Post 18 1.1 3.2 4.4
3 Post 17 0.5 0 0.5
Nantahala | Slipoff 8 Post 8 4.4 3.1 7.5
10 Pre/Post 24 0.3/3.6 | 0/3.3 0.3/7.0
11 Pre/Post 19 0/6.3 0/0 0/6.3
Nantahala | Farmer Branch | 1 Pre 25 0.6 0 0.6
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Percent Detrimental Soil
Disturbance
Pre-harvest Unit Skid Other
(Pre) or Post- | Area | Roads & | within
Forest Timber Sale Unit# | harvest (Post) | (acres) | Landings Unit Total
2 Post 20 3.2 0 3.2
3 Post 10 6.5 0 6.5
4 Post 14 15.7 0 15.7
5 Post 18 9.8 0 9.8

Soil quality monitoring shows that the level of soil disturbance is minimized during operations and is
often well below the 15% guidance. As a result, the majority of the harvested area maintains an organic
layer that protects the soil from erosion. Therefore, the high hazard ratings within these management
areas have been mitigated through proper application of effective best management practices.

Figure 20. Farmers Branch Timber Sale in harvest unit 4 (left) and Eagle Fork Timber Sale unit 2 (right) subsoiling to reduce
soil compaction and detrimental soil disturbance from skid roads and landings

Recreation impacts on soil quality

Recreation activities that can expose large areas of bare soil, such as camping, do not typically occur on
NRCS designated sensitive soils since the severe and very severe erosion hazards occur on steep side
slopes that are often too steep to accommodate such activities. Concentrated use from the public often
occurs on flatter areas often located near streams and can have detrimental impacts to soil productivity
from compaction and rutting from vehicles. Exposed soils in these locations can pose often small but
chronic erosion and sedimentation.

Road and trail impacts on soil quality

Roads and trails are often a long-term alteration of soil properties converting productive forest soils to a
dedicated non-productive state. Assuming a 25 feet wide corridor of road disturbance, there is
approximately 11 square miles of Forest land dedicated to roads, and assuming 7 feet wide corridor for

Chapter 3: Physical Resources: Soils 3-47



Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

trails, another two square miles of Forest land dedicated to trails. Where these features are on erosion-
sensitive soils they can be of particular concern for erosion since they often cut into hill slopes exposing
soil to weathering and interrupt flow of both surface and ground water. Roads and trails constructed in
soils sensitive to erosion are important to identify and manage to address potential soil erosion concerns
and sedimentation to nearby waters.

Table 13 shows miles of road and trail, and where they intersect with NRCS Erosion Hazard Ratings for
such features. This information is useful in determining the need for erosion control mitigation
measures, such as gravel surfacing and increased frequency of water diversion structures. Existing roads
and trails on the transportation system predominantly occur within soils rated as having a “Severe”
erosion hazard (81% and 86% respectively) (Table 13). Therefore, the application and maintenance of
erosion control mitigation measures are essential to reducing erosion and maintaining soil quality. On
the NFs in NC, very few roads are in a native surfaced condition due to erosion concerns. Roads
predominantly have gravel surfacing applied and/or are planted in a ground cover type vegetation. Trails
on the other hand depend largely on appropriate drainage that removes surface runoff from the trail
before erosion begins.

Table 13. Miles and Percent of Road and Trail by Road and Trail Erosion Hazard Ratings

Erosion Hazard Rating - On Roads & Trails
Slight | Moderate | Severe | Not Rated | Total
Total Road Miles 50.2 | 282.2 1907.8 | 108.9 2349.0
Percent 2.1 12.0 81.2 4.6 -
Total Trail Miles 41.8 | 156.8 1391.3 | 25.9 1615.9
Percent 2.6 9.7 86.1 1.6 -
Total Road/Trail Miles | 92.0 | 439.0 3299.1 | 134.8 3964.9
Percent 2.3 11.1 83.2 3.4 -

Note: Erosion Hazard Rating calculated for road and trail miles on Nantahala and Pisgah Forests
managed lands only, therefore will be less than presented in the Transportation and Recreation
analysis, which consider different geographical analysis scales.

Across the Forest most roads and trails are properly designed, constructed and maintained to mitigate
the hazard of erosion by effectively draining storm runoff with frequent rolling-dips and ditch relief
culverts, and the application of gravel surfacing. In some situations, however, roads and trails were
constructed with unsustainable practices decades ago and are in need of frequent maintenance or
relocation or obliteration.

Environmental Consequences
Common to all alternatives

Fire effects on soil properties and processes is quite varied. Effects to the organic layers and soil
organisms depend greatly on heat penetration into the soil. Heat penetration depends upon the
duration of the fire and soil moisture (Swift et al. 1993). Fire generally affects soil erodibility if mineral
soil is exposed, however, reports show little to no erosion after the typical light to moderate intensity
fires in the southeastern United States (Swift et al. 1993; USFS 2010c). Overall, published scientific
studies have concluded that prescribed fire, implemented under managed or controlled conditions, have
negligible to beneficial effects on the physical, chemical, and biological properties of soils and soil
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productivity (Douglas and Van Lear 1983; Sanders and Van Lear 1988; Elliot et. al. 2004; Knoepp et. al.
2009).

Connected actions with prescribed and wildfire include the potential construction of bladed or plowed
firelines. Fireline blading or plowing exposes the mineral soil by removing vegetation, leaf litter and duff.
Blading would increase the exposed area’s susceptibility to soil erosion and displacement of nutrients
and organic matter offsite, thereby reducing productivity. Firelines can recover quickly when they
accumulate litter from a forest canopy and are treated with erosion control measures to control
concentrated flow and reduce soil exposure through revegetation efforts. Firelines that are needed for
frequent or regular burning cycles are designed and maintained to provide for both long term use and
ability to control concentrated flow and erosion by employing relatively permanent drainage dips,
reverse grades, out-sloping and lead-off ditches along with reinstalling and maintaining of other erosion
control measures when not used.

Since prescribed and wildfire have a minimal impact on soil productivity, impacts under the proposed
alternatives are expected to be similar to current management relative to soil productivity.

Soil concerns associated with timber harvesting activities and other connected actions center around
disturbance associated with rutting, compaction, displacement/erosion, soil exposure, organic surface
removal, and an overall loss in productivity. Soil disturbance during timber harvest varies depending
upon both the type of soil and harvest method (Swank et al. 1989), as well as topographic, soil, and
climatic characteristics of the affected area. Areas subject to soil productivity loss include skid roads,
temporary roads, and log landings, and thus have a spatial and temporal context. NFs in NC monitoring
indicates that about 7 percent of a given area harvested by conventional logging equipment (rubber
tired skidders/forwarder) is impacted long-term.

All alternatives ensure that when activities are proposed on steep slopes the Forest follows NC Forestry
Practices as well as additional forest plan measures to ensure that soil erosion is minimized. All
alternatives are consistent on this point, noting that a site-specific review is needed to determine the
appropriate logging systems for management on sustained slopes (> 200ft) over 40% slope. (Alternative
Aincludes a two-part standard to “[u]se cable logging that suspends at least one end of the log on
sustained slopes over 40% unless site-specific analysis determines that other logging methods meet soil
and water protection standards (Veg management Standard 7a); determine appropriate logging system
for intermediate (thinning), selection or shelterwood cuts on sustained slopes over 40% site-specific
analysis” (Vegetation management Standard 7b). Alternatives B through E include a standard to
“[c]londuct a site-specific review to determine the appropriate logging systems for management on
sustained slopes (> 200ft) over 40 % slope” (ECO-S-06 in Alternatives B, C, and D or TIM-S-06 in
Alternative E).) Determining appropriate logging systems at the project level enables practitioners to
make the best decision for the site conditions as well as account for future advances in logging
technology while ensuring management that prevents erosion. Under all alternatives, during project
analysis, steep slopes are evaluated by the assessment team along with needs to restore the logging
access system of roads. All soil disturbance, including temporary haul and skid roads, during and after
logging is stabilized with approved Forestry BMPs to reduce the risk of erosion. Project-level
environmental analysis will be performed to ensure there are no significant environmental impacts.

Monitoring of soil quality shows a high success rate for implementation of effective forestry Best
Management Practices (BMPs) including those that protect soil productivity. Planning during harvest
layout typically includes using existing landings, roads and skid trails unless those features pose resource
concern that cannot be mitigated or exceed a 15 percent disturbance threshold. These techniques result
in limiting additional impacts to soil. For example, where an existing network of access is absent, new
skid road construction is often only necessary on steeper slopes. Here excavating of the skid roads is kept
to a minimum to be sure that stabilization of the skid road is successful in a cost-efficient manner. On
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less steep slopes, skid routes can occur over the forest floor without excavation and thus often have less
of an impact to soil. Repair of skid roads is occurring under all alternatives and is an effective BMP to
reduce soil impacts such as compaction to restore soil productivity.

The action alternatives call for increased levels of timber harvest. However, with continued
implementation of planning and operational BMPs, these activities would not adversely impact long-
term soil productivity, and other soil improvements that are often funded by the timber project would
result in overall beneficial impacts to soil by reducing erosion and long-term soil impacts.

Since developed recreation areas are largely established on the Forests they would have minimal
additional effects to the soil resource. Within the last decade soil productivity has improved where
developed camp sites have been decommissioned to reduce the human risk from flood events. Other
sites such as trailhead parking and boat launches/takeouts have been reconstructed and expanded,
thereby reducing soil productivity due to a long-term conversion of use. Overall trends in soil
productivity relative to developed recreation is static unless notable expansion occurs, which is not
anticipated to vary by alternative. In the event of notable expansion, trends in soil productivity would
decrease slightly.

Under all alternatives, dispersed recreation areas are likely to have additional adverse impact on the soil
resources due to increasing recreational use. Under all alternatives the Forest will continue to monitor
and address dispersed recreation sites causing resource damage, particularly in focus/priority
watersheds, where trends would be static for soil productivity. The effects of the trail network on soil
conditions varies by alternative, as described below.

Currently, and in the action alternatives, vegetation management activities, road and trail design, and
other proposed infrastructure projects are being screened for the presence of highly erodible soils to
reduce erosion potential and effects to natural resources. It was not clear in the draft plan that this
action applied to more than vegetation management and road and trail design, so “and other proposed
infrastructure projects” was added to a standard (SLS-S-01) in Alternative E to provide clarification in the
final alternative.

Effects that vary by alternative
Priority watersheds vs other watersheds

An important difference with Alternatives B, C, D, and E is the identification of priority watersheds in
these alternatives. Priority watersheds are a required element in the 2012 planning rule, and in
Alternatives B, C, D, and E watershed improvement projects will have focused restoration activities in
these locations in order to maintain or improve ecological conditions. Under the current plan they are
only our best and current practice.

In the action alternatives, objectives established in priority watersheds include improving water quality
and aquatic habitat to properly functioning condition, restoring stream ecosystems, performing road and
trail maintenance, and decommissioning roads as needed. Maintenance and decommissioning is
emphasized in locations that are adversely impacting aquatic health. Tier 2 objectives call for doing more
water quality and habitat condition improvements and more watershed restoration with the help of
additional capacity and partners. As a result, priority watersheds will likely see a greater improvement in
soil quality and productivity than other watersheds on the forest. Where Tier 2 objectives for timber are
being met, new road construction would reduce soil productivity in those areas where productive soil is
converted to a road corridor. The extent of the new road network would vary between watersheds
depending on the amount of Matrix management area and silvicultural planning of timber stand
treatments. In priority watersheds where both Tier 2 watershed restoration and timber production

3-50 Chapter 3: Physical Resources: Soils



Final Environmental Impact Statement - Nantahala and Pisgah National Forests Land Management Plan

occur, trends in soil productivity could be static as a balance is reached between decommissioning and
construction.

Outside of priority watersheds, other watersheds under the action alternatives, a static to improving
trend is assumed under Tier 1 objectives depending on the amount of Backcountry management area
and unneeded roads that would be decommissioned. If meeting Tier 2 objectives, soils impacted by road
construction would have a declining trend in soil productivity with the conversion of productive soil to
dedicated road corridors, although the difference across the forest would not be significant.

Alternative A

Under current management, open roads and trails would continue to adversely impact soil productivity
over the long-term where they are located. These features on the landscape would continue to expose
compacted soils, concentrate runoff, and alter surface and subsurface water flow patterns. The open
road network would continue a static trend in soil productivity.

There are many miles of old “legacy” roads on the Forest, and system road closed to use, kept in storage
for future management. These features often vegetate where their surfaces are stable, however soil
impacts continue long into the future as altered soil structure lingers for many decades. Thus, soil
recovery to a semblance of pre disturbance condition and function is unlikely without active restoration.
Road and trail decommissioning, such as recontouring the road or trail prism and restoring natural
drainage patterns, would continue with Alternative A; restoring soil productivity. Several miles of this
occurs annually. Construction of new road would also continue as needed to accommodate management
access. With continued implementation of Alternative A, approximately 6.0 additional miles of road will
likely be needed annually, including an estimated 1.2 miles of new road prism construction, 1.9 miles of
existing road prism added to the system, and 2.6 miles of temporary road construction that is
decommissioned after use (see transportation and access). Soil productivity impacts would be the
greatest on the 1.2 miles of new construction. Success of restoring soil productivity on temporary roads
is often marginal and adverse impacts frequently remain. Alternative A also has an average of 2.1 miles
of road annually decommissioned, which would improve soil productivity.

Most commonly, new trail construction would occur as the Forest continues to move trails off old road
beds and onto properly constructed trails. Thus, with the construction of new trails, old trails (commonly
with resource concerns) are often decommissioned. Where old trails are recontoured to slope, there is
often a net improvement to soil productivity.

There are not limitations on new trail construction for recreation opportunities in Alternative A, so this
would allow the most new trail miles and largest potential impact on soil productivity of any of the
alternatives.

Noncommercial recreational mineral collection can disturb the soil notably when the organic layers
(duff and humus) are removed, leaving bare mineral soil, particularly on steep slopes where soils are
more prone to erosion. Current guidance keeps disturbance to less than a square foot in area, and rocks
are removed only from the surface. Therefore, adverse impacts to the soil are minimal from rock
hounding, and trends in soil productivity are static.

Alternatives B, C, D, and E

As described above, all alternatives ensure that when activities are proposed on steep slopes, the Forest
follows NC Forestry Practices as well as additional forest plan measures to ensure that soil erosion is
minimized. In addition to the effects described above under “Common to all alternatives,” Alternative E
includes management approaches in the Geological Resources section for slope stability with an
emphasis on risk assessment when landslide hazards may be present. (See Geological Resources for
additional information).
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Forest-wide objectives place a great deal of emphasis on maintaining the necessary system road
network in the Matrix and Interface Management Areas (MAs) while removing the network of roads
considered unneeded by way of decommissioning, with an emphasis on roads in Backcountry. To
accomplish the Tier 1 ecological objectives, the transportation system would be managed similar to
existing in Alternative A with an average of 1.2 miles of new system road construction and 2.1 miles of
decommissioning on an average annual basis. However, if Tier 2 timber management objectives were
implemented, an additional 0.8 to 1.2 miles would be built annually to access additional timber in
Alternatives B through E (See Transportation and Access section). Managing recreation and access would
also include opening of closed roads and occasional road construction. See the transportation and access
section for more information.

Given this, soil productivity would decline in locations where new roads and trails are located, but overall
impacts to forestwide productivity would be small. Plan direction provides protections for waterways
through the design and construction of roads. Alternatives B through E offer more direction on managing
for geologic hazards (such as sulfidic rock) and slope stability when designing roads. Watersheds with
larger areas in the Backcountry MA would be more likely to experience an improving trend in soil
productivity as unneeded roads are focused on for decommissioning. Alternative C has the most amount
of Backcountry compared to the other alternatives and thus is likely to have the most decommissioning
of unneeded road. Where currently unroaded areas are recommended for wilderness (most in
Alternative B) these areas would have a static trend in soil productivity since these areas are currently
unroaded.

In Alternatives B-E, there is an objective that calls for trail realignments to reduce soil loss, prioritizing
those that are needed in priority watersheds:

WSD-0-01 Tier 1:
iv. Perform trail maintenance activities on approximately 15 miles of trails, emphasizing

trails within 100 feet of streams. Relocate trails that are adversely affecting aquatic
health.

There is also the following objective for recreation:

REC-0-06  Tier 1: Increase trail miles meeting National Quality Standards to 50% over the life of the
Plan.

Tier 2: Increase trail miles meeting National Quality Standards to 60% over the life of the
Plan.
With the implementation of these objectives and the attainment of goals presented in several of the
Geographic Areas (e.g. PL-GLS-06, Continue to improve trail conditions at Graveyard Fields, Black Balsam,
and Sam Knob areas to accommodate high visitation and mitigate erosive impacts to fragile soils) there
would be an improving trend in soil stability and quality associated with the developed trail network.

A new forestwide standard (REC-S-11) would limit equestrian and bicycle use to NFS trails designated or
managed for those uses, and on open or gated NFS roads. This standard would not be in effect
immediately but would be implemented through a forestwide Forest Supervisor order following
collaborative trail planning to address equestrian and/or bicycle trail supply/demand issues. Once
enacted, this standard will provide the FS an additional tool to decrease impacts to soil productivity off
trail by reducing the footprint of unmanaged recreation.

Additionally, the development of new trail miles under all action alternatives will require that trail layout
incorporates the most current design principles and minimizes adverse impacts to natural resources
(REC-S-14). Alternatives C, D, and E provide even greater restrictions on new trail development.
Alternative C requires that new trail miles be offset by a comparable length of decommissioned mileage,
resulting in the most stringent restriction on the overall size of the designated trail network. Alternative
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D establishes a trail bank for controlling the overall size of the forest trail system. In Alternative E, while
there is not a cap on overall trail miles or a trail bank, provisions associated with new trail construction
or adoption of unauthorized routes as system trails include long-term commitment for trail maintenance
from partner organizations; or that new trail mileage will be offset by a comparable length of existing
system trail decommissioning or unauthorized route closures; or that new trail construction address
critical health and safety needs or supply/demand issues. Therefore, compared to Alternative A,
recreation impacts are expected to have a greater trend in improving soil quality and productivity under
all action alternatives with Alternatives E, D, and C having the greater potential to limit impacts,
respectively.

In the action alternatives, the use of surface-penetrating tools for noncommercial, recreational mineral
collection would be restricted to specific locations following the identification of those areas. Overall,
this would reduce areas available for this activity, thereby further protecting soil quality from potential
adverse impacts.

Cumulative Effects

Cumulative effects are assessed at the 6" level watershed special scale, across all ownerships in the 18-
county region.

On the forest, management activities generally result in a localized loss in soil productivity due to soil
disturbance from compaction, rutting, soil displacement, erosion, unstable slopes, or the alteration of
soil nutrient status. Activities with the greatest long-term potential impact to soils are associated with
construction of roads, log landings, primary skid roads, and timber harvest on steep slopes using
conventional equipment. The re-opening and use of these areas during successive harvest operations
generally result in a longer term decrease in soil quality on these sites but limits the extent of
disturbance on the landscape. Rehabilitation of disturbed sites can decrease the duration of the recovery
period for soils and lessen the potential for cumulative degradation of soil conditions.

In general, impacts on soils resulting from timber harvests normally recover before a new cycle of
harvesting begins, and as a result, cumulative impacts relative to compaction and displacement from
successive harvesting operations would be expected to be minimal. Areas having temporary productivity
losses resulting from timber harvest would be dispersed across a small fraction of the overall area.
Where affected areas are not adequately restored following compaction, soil density will slowly revert to
normal levels based on the frequency of freeze-thaw cycles, plant root penetration, soil microorganisms,
earthworms, moles, etc.

Cumulative impacts on soil productivity from prescribed burning and connected actions are considered
minimal for the majority of the analysis area. The extent of impacts is relative to organic surface
removal, compaction, displacement and subsequent erosion from past prescribed burning and
connected actions. Soil would recover over time depending on burn severity. Severely burned areas lose
productivity and are subject to erosion, but do not frequently occur.

Cumulatively, environmental consequences to soils from past, present, and foreseeable actions are
minimized through careful planning, design, implementation, and monitoring. With improving trends in
soil quality on the Forest through active restoration efforts these alternatives would continue to improve
soil productivity.

Off Forest, trends in soil productivity loss across the 18-county area of Western NC are likely static to
declining, depending on location. Agriculture and forest conversion to urban development contribute to
large scale, long-term decreases in soil quality.

Overall, the alternatives would not contribute to the decline in soil productivity occurring cumulatively
across all lands.
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3.2.5 Water Resources
Affected Environment
Watershed Condition

The Eastern Continental Divide crosses the Nantahala and Pisgah National Forests, separating the nine
major river basins found on the Forests. The Hiwassee, Little Tennessee, French Broad, Watauga, and
New river basins form part of the Interior Drainage Basin, which drains to the Mississippi River and the
Gulf of Mexico. The Savannah, Broad, Catawba, and Yadkin-Pee Dee river basins are included in the
Atlantic Slope Drainage Basin, which flows to the Atlantic Ocean. Each side of the Continental Divide
contains distinct aquatic communities supporting flora and fauna unique to their side of the divide.

A watershed or drainage basin is the area of land that drains water, sediment, and dissolved materials to
a common outlet at some point along a stream channel (Dunne and Leopold 1978). Watersheds are an
effective way of understanding the hydrologic regime of an area and the hydrologic affects from
management activities; although they are often not sufficient to explain the larger ecosystem. In 2010,
6th-level watersheds (typically, 10,000 to 40,000 acres) were used to define areas of restoration across
the Forest using the national Watershed Condition Framework (WCF) (USF S 2010a). A watershed
condition was assigned following an assessment of existing data, knowledge of the land, and
professional judgment.

Watershed condition is the state of the physical and biological characteristics and processes within a
watershed that affect the soil and hydrologic functions supporting aquatic ecosystems. Watershed
condition reflects a range of variability from natural pristine (functioning properly) to degraded
(impaired). The Forest Service Manual classification defines watershed condition in terms of
“geomorphic, hydrologic and biotic integrity” relative to “potential natural condition.” In this context,
integrity relates directly to functionality. Integrity is evaluated in the context of the natural disturbance
regime, geoclimatic setting, and other important factors within the context of a watershed (USFS 2010a).

The three watershed condition classes are directly related to the degree or level of watershed
functionality or integrity: Class 1 - Functioning Properly, Class 2 - Functioning at Risk, and Class 3 -
Impaired Function (USF S 2010a). A watershed is considered to be functioning properly (Class 1) if the
physical attributes are appropriate to maintain or improve biological integrity. By contrast, a Class 3
watershed has impaired function because some physical, hydrological, or biological threshold has been
exceeded. Substantial changes to the factors that caused the degraded state are commonly needed to
set them on a trend of improving conditions that sustain physical, hydrological, and biological integrity
(USFS 2010a).

The WCF uses 12 indicators composed of attributes related to watershed processes. Of these, the
indicator of grazing “range” was not used by the NFs in NC since the Forest does not manage for range.
The indicators and their attributes are surrogate variables representing the underlying ecological
functions and processes that affect soil and hydrologic function. Management activities that affect the
watershed condition class are not limited to soil and water improvement activities but include a broad
array of resource program areas: hazardous fuel treatments, invasive species eradication, riparian area
treatments, aquatic organism passage improvement, road maintenance and obliteration, and others. To
change a watershed condition class will, in most cases, require changes within a watershed that are
significant in their scope and include treatments from multiple resource areas. Sound management or
improving management practices can often be as effective as implementing restoration projects and
must not be overlooked (USF S 2010a).

The outcome of the WCF analysis of condition classes for the Nantahala and Pisgah National Forests
denotes the abundance of watersheds with “Functioning at Risk” classifications, only a few “Properly
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Functioning” and one “Impaired Function” watershed. In general across the analysis area, physical
attributes occur that put watersheds at risk of functioning at a potential natural condition, and thus may
not be able to maintain biological integrity. Trends are likely improving in most watersheds, but the risk is
high that a catalyst of change, such as a large storm event, could result in impaired conditions. The one
impaired watershed is the Upper Chattooga River watershed, one of three watersheds draining the
Chattooga River. This watershed is shared by the Nantahala N.F., Chattahoochee N.F., and Francis Marion
— Sumter N.F. The impairment status was determined by the Francis Marion — Sumter N.F. (since they
manage a dominant portion of the watershed) as a result of aquatic habitat and biota, the road and trail
network, and soils concerns. Although almost half of the watershed on the Nantahala is within the
Ellicott Rock Wilderness there are State, private and Forest roads present in the headwaters that may be
contributing to the impaired designation in North Carolina and South Carolina.

Attributes found to have the greatest adverse impact on watershed condition ranking in the WCF are
associated with water quality problems, large woody debris, terrestrial invasive species, roads and trails,
soil contamination and fire condition class. Water quality problems included a compilation of
acidification from sulfur and nitrogen deposition from the atmosphere, consumption advisory, and
knowledge of impaired conditions in the watershed.

Municipal Watersheds

From the Nantahala and Pisgah NFs, drinking water is provided to seven cities or towns by either a
reservoir or water diversion, four towns by a spring or well, and eight water/homeowner’s associations
and small farms. Approximately 67 springs and small reservoirs on the forests provide water to individual
homes, churches, camps, and a fire house. The health of surface water sources is good from these
largely protected watersheds. State assessments indicate “good” water quality where assessments were
completed in the North Fork Mills River and Mackey Creek (Table 14). The quality or sustainability of
ground water is not monitored by the Forest Service, thus little is known.

Table 14. Summary of Water Quality Status of Drinking Water Provided to Large Communities by the
National Forest

Community Specific Use County Stream Name | State Stream Water Quality
Assessment Status
(USEPA 2010)

Town of Weaverville |Reservoir Buncombe Ox Creek No Assessment Available
Town of Robbinsville [Reservoir Graham Long Creek No Assessment Available
City of Hot Springs  [Reservoir Madison Cascade Branch |No Assessment Available
Town of Old Fort Reservoir McDowell Jarrett Creek No Assessment Available
Town of Marion Reservoir McDowell Mackey Creek |Good
City of HendersonvilleReservoir Henderson N. Fork Mills R. |Good

Bradlev Creek  |No Assessment Available
City of Brevard Water Transylvania |Catheys Creek |No Assessment Available

Intake/Leaf

Town of Highlands  [Spring Macon Unknown
Marble Community [Wells (4) Cherokee Unknown
Water System
Town of Santeetlah  |Wells (5) Graham Unknown
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Ground water and dependent ecosystems

Ground water resources are largely intact in the planning area. Ground water extraction from wells and
springs occurs in 77 locations; supplying water to individual homes, small businesses and communities.
Information on the quality and quantity of ground water at these locations is not available, but activities
that pose a risk to ground water, such as landfills, mining, oil and gas extraction and associated fracking,
are not occurring in the planning area, therefore, water quality is assumed to be good. Where such
activities occur on adjacent private lands there is a risk to larger aquifers that may extend below the
surface under federal lands. This information is also not available.

Ground water extraction by humans modifies the pre-existing hydrologic cycle. It can lower ground
water levels and alter the natural variability of these levels. The result can alter the timing, availability,
and volume of ground water flow to dependent ecosystems. Ground water-dependent ecosystems vary
in how extensively they depend on ground water, from being wholly dependent to having occasional
dependence. Unique ecosystems that depend on ground water, fens or bogs for example, can be entirely
dependent on ground water, which makes them very susceptible to local changes in ground water
conditions.

Demands on ground water are likely to increase as a result of increasing populations in both rural areas
and cities. Cities as far away as Atlanta, Georgia are likely to be in need of water from the mountains of
North Carolina as their ground water resources become inadequate. More home sites and developments
are likely to occur adjacent to Forest land that may desire to tap into surface and ground water sources.
With this increasing use looming on the horizon, special attention will need to be given to ground water
and ecosystems dependent on ground water.

Threats to Watershed Health
Hemlock loss

The loss of the eastern hemlock from the southern Appalachians as a result of Hemlock woolly adelgid is
likely to have a notable impact on water yield, large woody debris, stream shading, and riparian
composition. Annual water yield increased, in an infested Coweeta watershed, 8% and 9% for 2008 and
2009 respectively, but decreased significantly in 2011 (Brantley et al. 2011), likely due to the rapid
growth response observed in co-occurring species (Ford et al. 2011). Hemlock loss also resulted in a
higher frequency of high discharges during the dormant season of October through March. Increases in
peak streamflow and quick flow (amount of flow from a storm) also significantly occurred during the
dormant season (Brantley et al. 2011). These results demonstrate that loss of a canopy evergreen, even
in small amounts, may have significant impacts on the timing and magnitude of stream discharge and
may enhance the risk of flooding during large storm events in the dormant season.

Climate change

Shifts in rainfall patterns would lead to periods of flooding and drought that can significantly impact
water resources. Increases in heavy downpours and more intense hurricanes can lead to greater erosion
and more sedimentation in our waterways. Increased periods of drought may lead to decreasing
dissolved oxygen content and poor water quality in some areas. Groundwater-fed wetlands such as high-
elevation bogs will be particularly vulnerable to changing climate as temperature and rainfall changes
have the potential to lower groundwater table levels, altering the length of time that wetlands hold
standing water. (TACCIMO 2013)

Flooding and slope instability

Flooding of streams and rivers on the Forest is a natural process largely functioning within natural
patterns and magnitudes. Exceptions might include watersheds with large areas of compacted surfaces
such as parking lots, roofs, and roads, and where man-made impoundments are present. Flooding in
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Western North Carolina is often the result of intense rain events derived from localized thundershowers
or larger scale hurricanes that have moved inland. More important than the threat to watershed health
is the potential for loss of life from flood events. This is discussed in the Geological Hazards section of the
EIS.

On landscapes susceptible to mass soil movement saturated soils can give way and move under the force
of gravity downslope in the form of landslides and debris avalanches (read more in the Geological
Hazards section). Such events can add to the damaging effects of water alone since rocks, trees, and
other debris are often incorporated in the flow. For example, debris avalanches occurred across the
forests during the 2004 hurricane derived storms. Hurricanes Frances and Ivan, in succession, produced
large rainfall events and subsequently large flood stages that equated to larger than a 100-year return
period in drainages such as the Linville River and South Toe River, and a 500-year return period in the
Pigeon River watershed. Most streams on the Forests processed these extremely high flows without
notable adverse impacts to stream channels and adjacent riparian areas. Exceptions occurred where
channels had been previously altered by railroads, agriculture, loss of in-stream large wood, roads,
developed recreation, and heavy foot-traffic areas such as dispersed recreation sites. Where stream
channels remain connected to their adjacent floodplains, flood flows are not expected to be a threat to
watershed health.

Roads and Trails

Roads generally pose the greatest risk to streams, both stream channels and water quality. Roads can
affect stream channels by intercepting, concentrating, and diverting flows from natural flow paths. These
changes in routing can result in increases in peak flows by both a volumetric increase and changes in
timing of storm runoff to streams (Wemple et al. 1996). A stream channel susceptible to erosion, such as
one without sufficient bank protection, could scour under an elevated flow regime.

Forest roads can contribute to stream impacts where road drainage is inadequate and soils are prone to
erosion. The Forest Service and local groups keep a close watch on road conditions and are efficient at
identifying issues. Following high rainfall events, district personnel often review the open road system
and other areas of concern. Solving issues of erosion and sedimentation can at times be slow however
due to declining personnel and budgets.

Erosion hazard ratings for unsurfaced (native-surface) roads and trails, as defined by the National
Resource Conservation Service (NRCS), National Cooperative Soil Survey, are presented in (Table 15) for
roads and trails within 100 feet of a stream channel, by Forest Service ownership in 6- level
Watersheds. There exist 154 miles of road and 132 miles of trails (Table 15). These road and trail
segments are expected to require more frequent maintenance and implementation of erosion control
measures than other segments.

Table 15. Summary of Miles of Road and Trail Within 100 Feet and Outside 100 Feet of a Stream for
Each of the Erosion Hazard Ratings on Roads and Trails

Miles of Road Miles of Road Miles of Trails Miles of Trails

Erosion within 100 ft outside 100 ft within 100 ft outside 100 ft

Hazard Stream Stream Stream Stream Total
Severe 154 1,746 132 1,094 3,126
Moderate 88 207 63 99 457
Slight 23 30 44 19 116
Unknown/Not 0 7 5 1 20
Rated
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Miles of Road Miles of Road Miles of Trails Miles of Trails

Erosion within 100 ft outside 100 ft within 100 ft outside 100 ft
Hazard Stream Stream Stream Stream Total
Total 265 1,990 241 1,223 3,716

Note: Erosion Hazard Rating calculated for road and trail miles on Nantahala and Pisgah Forests managed lands only, therefore
will be less than presented in the Transportation and Recreation analysis, which considers different geographical analysis scales.

Monitoring of road BMPs, conducted at the time of the Forestry BMP monitoring, found that Roads
BMPs on the Nantahala and Pisgah NFs were properly implemented and effective at controlling
sedimentation at 93.1 and 94.7 percent of the sites surveyed, respectively (Table 16). Non-critical visible
and critical visible sediment was observed 4.3 and 1.1 percent of the time, respectively. Sediment
delivery to streams was primarily due to legacy system roads located along a stream channel, within the
Management Area 18 (Streamside Management Zone).

Table 16. Summary of Nantahala and Pisgah NF Roads and Road Stream Crossings Best Management
Practices for 2009-2013 Monitoring Data

Implementation % Effectiveness % Visible Sediment %
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Roads 93.1% | 5.0% | 1.2% | 0.7% | 0.7% | 94.0% | 3.3% | 1.2% | 0.7% | 94.6% | 4.3% | 1.1%

Road
Stream 88.5% | 5.1% | 5.9% | 0.5% | 0.0% | 89.5% | 3.8% | 4.3% | 2.4% | 92.6% | 6.6% | 0.8%

Crossings

Total

Percent 94.8% | 3.2% | 1.8% | 0.3% | 0.5% | 94.8% | 2.7% | 1.4% | 0.6% | 96.6% | 3.0% | 0.4%

Sixty-seven Road Stream Crossings were also monitored during the 2009 to 2013 Forestry BMP
monitoring (Table 17). In the planning area there are approximately 2,178 locations where roads cross
streams. The monitoring results are a small sampling (3% of the total), but are assumed to give an
indication of current conditions and effectiveness at protecting water quality across the area.
Implementation and effectiveness rates were 88.5 and 89.5 percent, respectively (Table 17). Sediment
from the road crossings was controlled at 93 percent of the sites. The remaining seven percent of the
crossings had some level of sediment entering the stream channel, but only one crossing was found to
be a major concern, needing immediate attention. These implementation and effectiveness ratings could
be improved over time by correcting road grade declines over stream channels and correcting fish
migration blockages.

Much of the road network is a remnant of decades ago and often not designed to current standards.
New road construction is assumed to apply improved standards that would reduce potential for
sedimentation compared to older roads. Many system roads would benefit from more frequent and
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improved drainage features, e.g. rolling dips, properly sized culverts and provision of aquatic organism
passage. During the Watershed Condition Framework assessment, roads in general were identified as
not maintained to standard across the Forest, therefore culverts are more prone to plugging and failure,
road surfacing is not maintained and replenished and thus more prone to rutting, concentrating runoff
and road failure. Aquatic organism passage (AOP) improvements have reduced the risk of larger crossing
failures and improved passage of aquatic and riparian organisms. Should predictions of increased storm
runoff associated with climate change come to fruition, risk of road erosion would likely increase.

Sulfidic rock

Some thin beds of metasedimentary rocks contain sulfur compounds and produce a yellowish acid
leachate. These formations are considered to have a high potential to produce acidic runoff when
sulfidic rocks are exposed to weathering. The soil and highly weathered rock derived from the sulfidic
rock is generally not a hazard because iron sulfide minerals like pyrite and pyrrhotite have long been
leached out through the natural weathering process. In freshly exposed rock however, the degree of
potential acid runoff depends on the concentrations of sulfide minerals present, and the amount of
surface area exposed to the atmosphere in the excavated area and used in embankments or stockpiled
in waste areas (Email from Rick Wooten, NCGS, 2008). When this leachate enters nearby streams,
damage to aquatic communities can occur (Sherrill, Unknown year).

Guidelines for handling acid producing material were developed by the N.C. Division of Water Quality
and the North Carolina Geological Survey (NCDWQ 2007). This guidance is adhered to during project
development and the layout of skid roads, system roads, temporary roads and the reconstruction of
system roads to avoid any exposure of iron sulfide rock and reduce the risk of road cut and fill slope
failures of this material.

Forest Management Impacts on Water Quality
Timber harvest and nutrients

Research on the Nantahala National Forest determined that soil nitrogen (N) availability increased
following a two-age harvest and stream nitrate (NOs-N) moved below the rooting zone and became
available for leaching to the stream (Knoepp and Clinton 2009). These new levels were attributed to
changes in vegetation that has altered the nutrient cycling patterns of the watershed. Clinton 2011
documented the importance of streamside zones to help buffer increases in nutrient delivery to streams.

Timber harvest, water yield and sediment

In recently harvested areas on the Forest, there exists an elevated risk to stream channels from flooding
since the removal of trees reduces water loss from the soil. Following vegetation removal, the soil
saturates quicker during a storm event and stays saturated longer, thus more water is available to move
to streams and at a faster rate than if the preexisting vegetation remained.

Streamflow from the Coweeta watershed study (Swank et al. 2001) experienced a 28% increase during
the first year following clearcut harvest of the entire watershed. With a rapid recovery of vegetation,
streamflow returned back to pre-harvest within six years (Swank et al. 2001). The larger increases in
streamflow occurred in the low flow months of August to October, and initial flow and peakflow rates
also increased. Sediment yield from Coweeta roads was greatly reduced during logging by
implementation of forest road BMPs and yields were insignificant after logging when road surfaces
stabilized with vegetation. Still, it took 15 years for the majority of road derived sediment to move out of
the watershed stream system.

The hydrologic response from Coweeta’s results could be similar for much of the planning area,
depending on the treatment type. Where timber treatments do cause a flow increase, increases during
stream lowflow periods would be beneficial to aquatics; however peakflow increases may be a concern
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where channels are not stable due to infrequent woody debris or disconnection from floodplains. In
both cases, increased flow energy could scour stream bed and banks.

Existing forest plan standards have done well to mitigate potential adverse effects of short-term
increases in peakflow. The establishment and management of Management Area 18 - Riparian
Protection Areas (MA-18) under the current Forest Plan are instrumental in this. These areas are
managed only for the benefit of riparian and aquatic ecosystems. Where stream channels are present
within a harvest unit the MA-18 buffers streams from potential adverse effects from increases in
streamflow. Swank et al. (1989) found that where leave strips along streams are in place, vegetation
partially utilizes the extra soil water from the harvested area, and thus diminishes streamflow increases.

On the Nantahala, Pisgah and Uwharrie National Forests between 2009 and 2013, Forestry Best
Management Practices (BMPs) were monitored to determine whether or not BMPs were implemented
and effective at controlling sediment and other pollutants during timber sale and road reconstruction
and maintenance activities. One hundred and two harvest units and 70 roads from 25 different timber
sales were selected for the reviews. Specific BMPs were selected from the Nantahala Pisgah Land and
Resource Management Plan, the North Carolina Forest Practice Guidelines Related to Water Quality
Regulations and the 7730/2520 letter dated November 28, 1990, “Specified Road Construction and
Water Quality.”

A total of 1,964 individual BMPs were checked over the last five years for implementation and
effectiveness. Of these, 1,186 BMPs were related to sediment delivery to streams. By determining
implementation rates, monitoring is attempting to answers the question, “Have the rules been properly
applied?” By determining effectiveness, monitoring is attempting to answers the question, “Were the
rules effective in preventing sediment or other pollutants from impacting water quality?”

The overall implementation rate was 94.8% (1,861 out of 1,964 times the practice met or exceeded the
BMP rules) (Table 17). In 63 instances (3.2%), there was a minor departure from the rules; 35 times
(1.8%) there was a major departure from the rules and five times (0.3%) there was a gross departure
from the rules. The overall effectiveness rate was 95.3 %; 1,871 out of 1,964 times the practice
prevented the pollutant from impacting water quality. In 53 instances (2.7%), there was a minor or
temporary impact to the stream. Twenty-eight times (1.4%), there was a major short-term impact that
requires corrective action. Twelve times (0.6%), there was a major long-term impact. The 12 “major
long-term impact” ratings were related to legacy system road problems and fish passage obstructions.
These identified problems all preceded the timber sale activities.

The last observation was to determine if visible sediment was entering streams. In 1,146 of 1,186 BMP
checks (96.6%), sediment was not entering the stream channel. In 35 instances (3.0%), non-critical visible
sediment reached the stream and five times (0.4%) critical visible sediment flow reached the stream
channel.
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Table 17. Forestry Best Management Practices Implementation and Effectiveness Monitoring
Summary for 2009-2013 Data

Implementation % Effectiveness % Visible Sediment %
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Harvest
Area
Including
Skid 97.8% | 1.7% | 0.6% | 0.0% | 0.1% | 97.5% | 2.0% | 0.5% | 0.0% | 99.7% | 0.3% | 0.0%
Trails/Log
Decks
Skid Trail
Stream 92.9% | 5.1% | 2.0% | 0.0% | 5.1% | 88.8% | 4.1% | 2.0% | 0.0% | 92.3% | 7.7% | 0.0%
Crossings
Roads 93.1% | 5.0% | 1.2% | 0.7% | 0.7% | 94.0% | 3.3% | 1.2% | 0.7% | 94.0% | 4.3% | 1.1%
Road
Stream 88.5% | 5.1% | 5.9% | 0.5% | 0.0% | 89.5% | 3.8% | 4.3% | 2.4% | 92.6% | 6.6% | 0.8%
Crossings
-Il;ce)::lent 94.8% | 3.2% | 1.8% | 0.3% | 0.5% | 94.8% | 2.7% | 1.4% | 0.6% | 96.6% | 3.0% | 0.4%

A non-critical amount of visible sediment is a low volume, short term sediment source that does not adversely affect aquatic
habitats. A critical amount of visible sediment is a large volume, which may be deposited over a long term. The component

structure of the stream is altered, which adversely affects aquatic habitats. A stream that has a critical sediment source is
obvious, even to the casual observer.

Implementation and effectiveness rates for the BMP category Harvest Area Including Skid Trails/Log
Decks was 97.8 and 97.6%, respectively (Table 17). This is a very good implementation and effectiveness
rate that indicates the application of BMPs is working in this category and sediment or other pollutants
are generally not reaching streams.

Implementation and effectiveness of BMPs in the category Skid Trail Stream Crossings was 92.9 and
97.6%, respectively (Table 17). Non-critical visible sediment was delivered to the stream 7.7% of the
time. Critical visible sediment was never observed coming from skid trails. Because it is difficult to not
contribute some sediment to the stream with skid trail crossings, these practices are avoided to the

extent possible during timber sale planning.

The 2009-2013 Forestry BMP monitoring was compared to BMP implementation and effectiveness
monitoring done between 1992 and 2000 (Table 18). The difference in BMP implementation,
effectiveness and visible sediment between these two data sets is substantial. BMP implementation
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improved from 68.1 to 94.8% while BMP effectiveness improved from 73.3 to 95.3%. Visible sediment
delivery to streams declined from 19.3 to 3.4% of the practices.

Table 18. Best Management Practices (BMP) Monitoring Summary Data Comparing Forestry BMP
Implementation and Effectiveness Monitoring on the NFs in NC, Between 1992-2000 and 2009-2013

Implementation Effectiveness Visible Sediment
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785 310 56 2 5 833 219 83 3 435 84 20
Total
Percentin
Class 68.1% | 26.9% | 4.9% | 0.2% | 0.4% | 72.9% | 19.2% | 7.3% | 0.3% | 80.7% | 15.6% | 3.7%
2009-2013
1861 63 35 5 9 1862 53 28 12 1146 35 5
Total
zg;:”t 1 94.8% |3.2% | 1.8% |03% |0.5% | 94.8% | 2.7% | 1.4% | 0.6% | 96.6% | 3.0% | 0.4%

From the information collected and analyzed over this five-year period it is evident that the Nantahala
and Pisgah National Forests are implementing Best Management Practices during timber sales that are
effective in protecting streams and water quality. There has been a dramatic improvement in BMP
implementation and effectiveness and a decrease in sediment delivery to streams since the last decade
of BMP monitoring. It is expected that this improving trend will continue with the design of new and
more effective practices, such as the placement of logging slash on skid trails/roads and the use of
temporary bridge crossings of streams.

Prescribed and wildfire

Fire has proven to be an effective tool for maintaining and restoring ecosystems of the National Forests
in North Carolina (Clinton et al. 1998, Elliot et al. 2004), although it does not come without its
challenges. Unless properly managed, fire can have adverse effects on soil and water where the forests
litter and humus layers are consumed, exposing mineral soil.

In Macon County, NC on the Blue Valley Experimental Forest, Clinton et al. (1998) found the
consumption of litter and humus layers (duff layer) on the forest floor was positively correlated with
flame temperature during an understory burn in a mixed white pine-hardwood stand. Over all stands, 50
percent of the mass in small wood and litter was lost during burning, and 20 percent of the humus layer
was consumed. The humus layer is an important nutrient reservoir for plant growth. Maintaining this
layer through careful selection of burning conditions minimizes losses during burning and maintains
long-term site productivity (Clinton et al. 1998). Burned areas are most vulnerable to surface erosion
immediately post-fire and during extreme rainfall events (Elliott and Vose 2006).

Wildfire has little to no adverse impacts to water quality on the Forest. Often, wildfire burns over the
landscape in a mosaic pattern, leaving patches of unburned area. Burned areas are often left with
unburned duff where moistures were high enough to minimize damage and consumption. In 2016 the
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Forest experienced some of our most severe fire conditions in decades where fire burned rapidly up
slope, consuming the midstory and canopy vegetation. Still, full consumption of the forest floor was
uncommon, and an extensive root structure remained intact, thus notably reducing soil erosion. On the
Grandfather Ranger District wildfire-dependent ecosystems are present that burn relatively often,
consuming the forest floor, duff layer, down to mineral soil over a hundred acres and more. Again, even
in these areas, roots remain that sprout new growth within a year and soils are stoney, not prone to
erosion.

Fire and soil erosion

When mineral soil is exposed by fire the potential for soil erosion can increase, however this is not
typically the case. Swift et al., (1993) found little to no erosion after light to moderate intensity fires in
the southeastern U.S. Twenty three percent of the burned surfaces were covered by new growth and 62
percent by residual forest floor and woody debris at the end of the first growing season.

On the Appalachian Ranger District, the Burned Area Emergency Response assessment of the Stony Fork
Wildfire of 2010 (USFS 2010b) also identified very little disturbance to the forest duff layer due to the
low residence time of the fire in one give area. Exceptions were observed only where logs burned and
retained heat for a longer time resulting in a localized loss of the duff layer, but in most cases the deeper
organic duff layer remained intact. At no time were soils found to have hydrophobic characteristics.

Under more extreme fire conditions observed in the Linville Gorge following the Pinnacle Fire on the
Grandfather Ranger District much of the burned area experienced overstory mortality, consumption of
the duff layer, exposed mineral soil, and localized hydrophobic soil conditions (USFS 2010c). The burned
area was treated with an aerial application of grass seed and lime (550 and 350 acres, respectively)
(USFS 2007a). Because of drought conditions following the fire, grass seed did not germinate, but the
site reestablished with natural regeneration within a 2-year period without notable soil erosion. The
overwhelming success of natural revegetation may be attributed to the liming treatment since it was
found to improve the cation depleted soils (USFS 2010c).

Connected actions with wildfire include the construction of dozer bladed or plowed fire lines. Fire line
blading often exposes the mineral soil by removing vegetation, leaf litter and duff. Blading could
increase the exposed area’s susceptibility to soil erosion and displacement of nutrients and organic
matter offsite, thereby potentially impacting water quality. One of the most direct impacts to water
quality from wildfire suppression efforts comes from bladed fire line crossing streams. This occurs less
frequently as fire managers implement fire suppression BMPs that avoid streams and eliminate blading
through the channel.

Burns with previous soil disturbance such as skidding of logs would increase the probability of soil
erosion after burning (Swift et al. 1993). Prescribed fire uses fire breaks or fire lines to contain the fire.
Often, existing roads, old fire lines, and natural barriers (riparian areas, waterbodies, and rock outcrops)
are used when available. However, new fire line construction by blading or plowing around recently
regenerated or privately owned areas may be needed to protect lives and investments from prescribed
burning activities. Fire line construction and reconstruction using heavy equipment exposes a relatively
wide area of mineral soil by removing vegetation and the organic layer, therefore it is used only as
necessary.

Fire line construction by hand is often implemented to minimize soil disturbance. Handline construction
in the southeast typically involves the scarification of the surface leaf litter layer using fire rakes and leaf
blowers. Thus the disturbance of the mineral soil is often minimal when handline is constructed. Often
streams are used as fire line and are sometime cleared of woody debris that might carry fire. This
clearing and cutting of brush and woody debris rarely would result in increases in sedimentation, but
may reduce benefits to streams from woody debris.
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Fire lines can recover quickly when they accumulate litter from a forest canopy and/or treated with
erosion control measures to control concentrated flow and reduce soil exposure through revegetation
efforts. Fire lines that are needed for frequent or regular burning cycles are best designed and
maintained on the landscape to provide for both long-term use and ability to control concentrated flow
and erosion, while keeping soil disturbance to a minimum. Designs often employ relatively permanent
drainage features such as drainage dips, water bars, reverse grades, out-sloping and lead-off ditches
along with reinstalling and maintaining of other erosion control measures.

Fire and nutrients

Fire can alter the nutrient cycle and have both short- and long-term effects (Knoepp et al. 2004).
Nutrient availability of forest soils is often limited and relies on the internal cycling of nutrients to sustain
plant growth (Knoepp et al. 2004). Prescribed fire alters the cycle by consuming woody fuels and forest
floor, potentially changing the quantity of materials and the patterns of nutrient release. Forest
conditions including; community composition, site moisture regime, and fuel loads, influence forest
ecosystem responses to burning, and also determine fire intensity and severity (Knoepp et. al. 2009). Fire
intensity is defined as the amount of energy or heat release per unit time or area during the
consumption of organic matter (Keeley 2009), and is an important factor in determining ecosystem
response to prescribed burn.

In the southern Appalachians on the Nantahala National Forest, Knoepp et al. (2004) and others (Vose et
al. 1997, Clinton et al. 1998, Swift et al. 1993, Vose and Swank 1993) studied the effects of a fell (slash)
and burn treatment in mixed pine/hardwood ecosystems occupying dry xeric sites. The prescribed burn
was designed to restore the pine/hardwood ecosystem, and fire intensities ranged from low to high in
the study area. Findings include increased exchangeable calcium and magnesium concentrations, soil pH,
and nitrogen availability after treatment. Losses of nutrients via leaching were minimal and were not
expected to limit future site productivity or diminish stream water quality (Knoepp et al. 2004 and
Clinton et al. 2003).

Elliot et al. (2004) studied the effects of understory burning in a moist mesic mixed-oak stand in the
southern Appalachians on the Nantahala National Forest. A single, dormant-season fire with a low to
moderate intensity was conducted in a cove-hardwood forest. Overstory mortality occurred in 55% of
the trees, predominantly those <10 cm at diameter breast height (DBH) and no trees >20 cm DBH were
killed, and all the understory aboveground stems were killed. This study found that burning significantly
reduced the total forest floor mass, carbon, and nitrogen of both the surface litter layer and duff layer.
Soil nutrient availability increased after the burn, but diminished to no significant difference after one
year compared to the control area. Elliot et al. (2004) concluded that a moderate intensity understory
burn may be a useful tool to restore mixed-oak communities without detrimental effects on forest floor
mass or nutrient pools.

Knoepp et al. (2009) studied prescribed fires in the same area as Elliot et al. (2004) and found that low
intensity prescribed fire generally removes the litter layer, but retains a large portion of the duff layer.
The reservoir of plant nutrients was retained on the site and the soil surface was protected from erosion.
Knoepp et al. (2009) reported that available soil nitrogen increased and inorganic nitrogen was lost from
the ecosystem through leaching. Still, they concluded that the low intensity, low severity prescribed fires
applied to these mesic mixed-oak sites produced beneficial impacts.

Clinton et al. (1998) studied the effects of understory burning in a mixed-white pine-hardwood stand in
the southern Appalachians on the Nantahala National Forest. Fire intensity and severity were both
moderate. Fifty percent of the small wood and litter mass was consumed, and 20 percent of the humus
(duff) layer was consumed. Clinton et al. (1998) concluded that burning conditions that produced a more
intense and less severe fire would conserve more of the humus layer and associated nutrients.
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Prescribed burns that have low residence time on the forest floor conserve more of the humus or duff
layer and associated nutrients, benefiting the site by a slight, transitory release of plant essential
nutrients (Clinton et al. 1998). Fire managers recognize the importance of this pool of nutrients when
burning, and design prescriptions that minimize consumption of site nutrients and maintain long-term
site productivity.

Watershed improvements

Over the past planning period, thousands of acres of watershed improvements have been accomplished
on the Forest. These projects stabilized soil erosion and reduced sources of sediment in numerous
watersheds. It is likely that many tons of soil were stabilized that would have otherwise been eroded
away and entered the stream network, where it would have adversely affected water quality and aquatic
habitat. Watershed Improvement (WI) projects on the Forest have stabilized old eroding roads and trails
by decommissioning and closing access to illegal motor vehicle traffic. System roads and trails were also
closed including the Upper Tellico Off-Highway Vehicle Area that was closed and rehabilitated in 2009
and 2010. Benefits from this work are still being assessed, but sediment yields to streams have been
dramatically reduced (Jones 2010 and USFS 2011b). The hurricanes of 2004 (hurricanes Frances and
Ivan) were the catalyst for numerous WI projects across the Forest including landslide stabilization, road
and trail improvements and decommissioning, and stream bank stabilization mostly in recreation areas
and along road corridors.

Storm damage from 2004 flooding resulted in 12 stream reaches and about 4,000 feet of stream channel
requiring rehabilitation work. These stream reaches were estimated to produce 464 tons of sediment
per year because of bank erosion (USFS 2011a). Relative to natural rates of erosion, this rate was high
and increased the risk of adverse impacts to protected existing uses. Following the rehabilitation of
those sites, the rate of erosion and sediment delivered to streams decreased by an order of magnitude
to an estimated 41 tons per year, a more natural rate of erosion. These larger projects along with the
annual WI program of work (totaling from 50 to 200 acres per year of improvements) have taken great
strides to improve water quality on NFS lands and cumulatively downstream.

Current Forest Plan guidance, in reference to stream rehabilitation, is to “Provide structural habitat
improvements” and “Give priority to use of native materials and mimic naturally occurring structures”.
This guidance is generally consistent with the latest stream channel design techniques that employ using
reference stream conditions to reestablish natural function. The NFs in NC has designed and
implemented numerous stream rehabilitation projects using natural channel design techniques. Such
techniques design structures and channels that simulate the natural function of boulders and logs, and
restore the dimension, pattern, and profile of stable reference streams of the same stream type, defined
by Rosgen (1996). Structures have been installed in streams using boulders and trees to mimic flow
deflectors and pool creators. Tall eroded stream banks have been laid back to stable slopes and
vegetated with transplants and native grasses and trees and shrubs. Water quality, aquatic habitat, and
riparian areas have been improved largely in stream reaches adversely impacted by roads and
recreation. Over the past planning period the Forest has done well to meet the existing standard to “Use
habitat restoration, improvement, and reintroduction to re-establish or expand native species
populations and diversity” (USFS 1994).

As mentioned earlier, the Watershed Condition Framework (WCF) classified watershed condition and
developed a means to help prioritize watersheds for restoration and watershed improvements. The
Armstrong Creek Watershed was selected in 2010 as the Forest’s first priority watershed, and a
restoration management plan was developed. In the years to follow the plan was approved and NEPA
documentation was initiated. Planned activities include trail improvements, terrestrial wildlife habitat
improvements and stream and riparian improvements. The WCF will guide the future prioritization of
watersheds for restoration.
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Riparian areas

Since implementation of the existing plan, riparian and adjacent areas of influence (streamside zones)
are removed from the suitable timber base as a Riparian Management Area (MA-18) where “...timber
management can only occur in this area if needed to maintain or enhance riparian habitat values.” Thus,
activities are to benefit the form and function of the riparian area. Such activities have included the
harvest of plantations of white pine and the subsequent planting of a diverse species composition, and
the cutting and herbicide treatment of rhododendron, to improve vegetation diversity of the riparian
area.

Over the years, plan monitoring has evaluated the implementation and effectiveness of forestry
practices to meet the plan standards to enhance riparian values, e.g., preventing sediment and
maintaining stream temperatures. Table 19 summarizes Forestry Best Management Practices (BMP)
monitoring from the past 20 years (with some data gaps). Specifically, six of 44 reviewed BMPs were
selected as a sub-set to characterize the protection of riparian areas (Table 19) and address the Forest
Plan Monitoring Question “Are directions and standards being met for riparian areas?” The past five
years of monitoring from 2009-2013 shows a 97.9 percent implementation of BMPs and a 98.1 percent
effectiveness rating of meeting riparian area standards and directions. Comparing the 1992-2000 and
2009-2013 monitoring data seems to reveal an improving trend in the implementation and effectiveness
of BMPs; a testimony to improved pre-harvest planning and administration of contracts during logging
operations. Additionally, sediment delivery to streams has been notably reduced.

Table 19. Number of Harvest Units by Category of “Implementation”, “Effectiveness”, and “Visible
Sediment” for Selected Forestry BMPs Used to Characterize the Protection of Riparian Areas Relative
to Forestry Activities Surveyed in 1992-2000 (in parenthesis) and 2009-2013

Implementation Effectiveness Visible Sediment
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HARVEST AREA INCLUDING SKID TRAILS/LOG DECK
3. Barriers Usedif W/1300ft | (31) (24) 4) (42) (11) (6) (50) (5) )
P/1 Channel 85 2 0 86 1 0 87 0 0
4. Drainage not to Stream (114) (11) ?3) (115) 8) (5) (121) (5) )
Channel 100 2 0 100 2 0 101 1 0
5. No Skidding in Ephemeral (6) 4 1) (6) 2 3) @) () (1)
Channel 99 1 0 99 1 0 100 0 0
—_ (15) ®) @ (15) (6) (©)]
6. Shade Strips in Place 86 3 1 86 3 1
7. No Logging Debris in P/I (€) 4) ) Q) 3) 4 ) 1)
Channel 95 0 0 0 95 0 0 0
9. Violation W/1 MA-18 ®3) (10) 1) () 8) 1) 9) (5)
(SM2) 94 2 1 94 2 1 97 0
to| @2 @® @ [ @ | © [aw|e) || o [awagn] a [ ©
559 10 2 0 0 560 9 2 0 385 1 0
Percent in Class| 399 (23:6%)| (6.1%) | (0.4%) | (0.0%) | (75.6%) | (15.9%) | (8.1%) | (0.4%) |(89.9%)| (7.7%) | (2.4%)
97.9% | 1.8% 0.4% 0.0% 0.0% | 98.1% | 1.6% 0.4% 0.0% | 99.7% | 0.3% 0.0%

A study by Clinton et al. (2010) on the Nantahala Ranger District suggests that at a distance of 33-66 feet
from the stream transitions occur that separate riparian from upland conditions. In the Ray Branch Study
on the Nantahala R.D where cable-yarding technology was used, Clinton (2011) studied the effectiveness
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of stream side buffers. He found that soil Nitrogen (N) availability had increased in the two-age harvest
areas, and stream side buffers as small as 30 feet wide were effective at preventing N movement to
streams compared with pre-harvest levels. Where the harvest did not leave a buffer width an increase in
stream N did occur, although amounts were well below EPA drinking water standards. Stream nitrate
concentration (NO3 —N) increased 2-fold during both base and stormflow following harvest, and all base
cations, like calcium and magnesium, increased in concentration. Stream nitrate concentrations on the
no-buffer site showed steady decline with time following the initial post-harvest increase (Clinton 2011).
A small increase was noted in suspended sediment, and stream temperatures were slightly elevated in
the no buffer stream. Consequently, where cable-yarding techniques are used, 30 feet wide buffers may
afford effective protection from timber harvesting activities with respect to stream water chemistry,
sediment, and temperature.

Trends in riparian area diversity are improving where a diversity of tree and understory species exists.
These areas have been mostly excluded from harvest over the past planning period because of
Management Area 18 designation and thus are maturing and providing natural riparian function. In
many areas experiencing the loss of hemlock to hemlock wooly adelgid infestation, the hemlock will be
replaced by a mix of hardwood species (maple, oak, birch, and beech) where establishment is not limited
by rhododendron (Ford et al. 2011). However in areas where vegetation composition is predominantly
hemlock with an understory of rhododendron, trends in riparian habitat diversity are likely to decline.
The remaining rhododendron would dominant vegetation composition in these stands because of the
exclusive nature of the rhododendron (Clinton 2003).

Trends in large woody debris in stream channels are improving where a diversity of tree and understory
species exists in the streamside area. However, in areas where vegetation composition is predominantly
hemlock with an understory of rhododendron, trends in large woody debris are likely to have a short-
term improvement, followed by a long-term decline. As the dead hemlocks decompose there would be
an influx of new wood into the channel, thus a short-term improvement, but when these trees are gone
the remaining rhododendron would henceforth dominant vegetation composition.

Cutting and treatment of rhododendron, where it dominates the riparian area, has occurred in a few
areas on the Forest. Treatment was followed by the planting of a mix of native riparian species, e.g., tag
alder, sweetshrub, clethra, etc., to supplement the existing tree species. No adverse effects to available
nutrients are expected from these treatments since rhododendron thickets play a relatively minor role in
controlling nutrient export to headwater streams (Yeakley et al. 2003). However, potential stream
temperature changes and bank stability must be considered in the design of these projects since
rhododendron provide shading and root holding strength to a bank.

Environmental Consequences
Common to all alternatives

The following pages discuss the environmental consequences of the alternatives on water quality. The
Forest Service doesn’t expect a measurable change in surface or ground water quantity as a result of any
alternative.

For all activities, the Forest Service will design, construct and maintain erosion control features to meet
soil and water quality standards, and will follow North Carolina performance standards, such as North
Carolina Best Management Practices.

Under all alternatives, The NPNF monitors the implementation and effectiveness of Forestry Best
Management Practices annually to document our status for meeting forest plan standards, North
Carolina State water quality standards, and ultimately the Clean Water Act. Review of forest practices
effectiveness occurs annually as part of our program of work and a summary of monitoring findings is
drafted. In response to monitoring results, less than effective practices are diligently corrected to meet
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management direction. A summary of monitoring results is presented bi-annually in the Forest Plan
Monitoring and Evaluation Report.

Alternative A
Priority watersheds

The current forest plan does not prioritize specific watersheds for watershed improvement and
restoration activities.

As mentioned above, the forests completed a watershed condition analysis in 2010 that analyzed 135 6%
level watersheds from 10,000 to 40,000 acres, and met with a collaborative working group to determine
which watersheds are restoration priorities. Watershed action plans have since been developed for two
watersheds, Armstrong and Cathey’s Creek, and implementation activities have been underway for
Armstrong Creek. Work in these watersheds would continue under the current forest plan, however, the
plan does not specifically recognize these or other priority watersheds.

Effects of transportation system management (roads and trails)

Under current management, roads and trails would continue to adversely impact water quality where
these features hydrologically connect to stream channels, wetlands and other bodies of water. The
transportation system is often located on an old network designed decades ago for quick extraction of
timber and, therefore, not always situated on the landscape for the protection of water quality. Main
access roads are often located in valley bottoms and are prone to be sources of sedimentation to nearby
streams. The degree of impact to the stream would often be driven by numerous factors such as
road/trail design, surface type, soil erodibility, frequency of large storms, maintenance and level of use.
Current trends related to the transportation systems management appear to be in the direction of
increasing visitor use and decreasing maintenance. Where existing roads and trails are poorly designed,
and especially those on unstable soils, the trend for water quality maybe a declining one, particularly if
rainfall intensities are on the rise. The old road and trail network would continue to be maintained and
improved only as funding allows, therefore the focus would be in high use and special interest areas and
where non-federal interests and funding are provided.

Watershed restoration planning would be used to help guide and focus road and trail improvements to
reduce water quality impacts in high priority watersheds. Projects designed to improve aquatic organism
passage at road/stream crossings would continue to be implemented at a rate of 2-3 projects annually.
These projects often open several miles of stream to unrestricted aquatic movement and increase
hydrologic capacity well beyond the 100-year flood event. Old roads and trails that pose a high risk of
erosion and sedimentation would be considered for decommissioning or obliteration to protect water
quality through timber project related funding and watershed improvement projects. Roads not needed
in the short-term are placed in storage or used for administrative uses only and designed to be
“stormproof” by replacing culverts with hardened fords at stream crossings, improving surface drainage
and establishing a healthy vegetative cover over the road prism. New road and trail construction would
implement current design standards that incorporate frequent drainage features, with climate change
predictions in mind, that reduce the risk of erosion and sedimentation to nearby streams.

The implementation of Alternative A would mean an improving trend in water quality in those areas
where watershed improvement work is emphasized, with road and trial systems being a priority for
reducing sedimentation, and a static to declining trend in other watersheds where funding is not
available for improvements.

Effects of timber harvest and related activities
Under current management, timber harvest activities rarely have long-term adverse impacts to water

guality. Monitoring shows a high success rate for implementation of effective forestry Best Management
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Practices (BMPs) to protect water quality under the current plan. Forest planning teams and sale
administrators ensure that logging operations meet the NFs in NC and State water quality standards by
the implementation of effective practices. One of the most effective practices is the establishment of
appropriate riparian area buffers.

Current plan standards establish a 100-foot buffer on either side of the perennially flowing stream
channel. This buffer can be reduced to 30 feet from the channel following an evaluation from district
resources to determine riparian area extent and restoration needs. For intermittently flowing streams
the buffer width decreases to a 15 feet distance from either stream bank. These “riparian area” zones
are available for management for the benefit of the stream and riparian ecosystems. Although it is not
frequent, timber harvest has occurred in these buffer zones; for instance to improve stand composition
and diversity, enhance bird habitat and restore large wood in streams. MA-18 riparian area standards
have been, at times, interpreted differently by different managers. For example — some interpreted it as
all management activities must stay out of this zone, which was not intended by the language, while
others proceeded with active management that considered the ecology of the stream. The standard
itself has been effective at meeting Forest Plan goals and objectives, although clarification was suggested
in the action alternatives to enable more consistent interpretation and implementation.

Monitoring indicates that trends in implementation and effectiveness of protecting water quality are
improving. Where water quality protection measures fail, Forest sale administrators make the
appropriate adjustments, applying additional measures to correct the issues. If a change in rainfall
intensities are likely to increase as is predicted, planning teams will need to pay close attention to design
standards/practices and apply additional measures in areas with a dense drainage network and where
soils are sensitive to erosion.

In watershed improvement projects, timber harvest has been included to improve terrestrial habitat and
to improve streamside area conditions for the benefit of the riparian areas. With continued
implementation of planning and operational BMPs these activities would not adversely impact water
quality. An additional benefit of an active timber program is the funding made available (through timber
sale receipts, stewardship, etc.) to make improvements in the project area when funding otherwise
would not be available. Often these improvements include reducing erosion and sedimentation and
improving water quality.

The implementation of Alternative A will mean a static to improving trend in water quality associated
with the harvest of timber.

Effects of prescribed fire and wildland fire management

Under current management, prescribed fire would continue to have minimal impact on water quality.
Prescribed fire often uses existing fire containment line, including roads, trails, streams, etc. Thus, new
fire line construction is typically minimal and located in well-designed areas that do not adversely impact
other resources. When streams are used as fire line there is often little preparation done in the valley
bottoms and riparian areas since fire rarely carries into these areas with much intensity.

Prescribed fire rarely burns deep into the forest duff layer due to fire prescription design that calls for
soil moisture to be at a level that protects the soil. Some instances however call for a more complete
consumption of the forest floor to expose bare soil for seed production. In these cases the potential for
soil erosion and disturbance are mitigated to meet the objective of the prescribed burn.

Considering changes in the local climate, it is likely that managers of prescribed fire might need to be
aware of increasing dry periods and subsequent intense rainfall in their prescriptions to protect water
quality. However, prescribed fire would have a static trend in its adverse impacts on water quality under
the current management strategy.
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Wildfire has little to no adverse impacts to water quality on the Forest since wildfire often burns over the
landscape in a mosaic pattern, leaving patches of unburned area. Burned areas are commonly left with
unburned duff where moistures were high enough to minimize damage and consumption. Connected
actions with wildfire include the construction of dozer bladed or plowed fire lines. One of the most
direct impacts to water quality from wildfire suppression efforts comes from bladed fire line crossing
streams. This occurs less frequently as fire managers implement fire suppression BMPs that avoid
streams and eliminate blading through the channel.

Under the current plan fire lines are assessed for repair and quickly stabilized before damaging rainfall
events. They can recover quickly when they accumulate litter from a forest canopy and are treated with
erosion control measures to control concentrated flow and reduce soil exposure through revegetation
efforts. Fire lines that are needed for frequent or regular burning cycles are designed and maintained to
provide for both long term use and ability to control concentrated flow and erosion by employing
relatively permanent drainage dips, reverse grades, out-sloping and lead-off ditches along with
reinstalling and maintaining of other erosion control measures when not used.

Considering changes in the local climate, it is likely that wildfires would increase due to increasing dry
periods and the potential for erosion would also increase due to more intense rainfall. Should drought
conditions be severe enough to cause drying of the forest duff in places that have not previously
experienced such conditions, the potential for soil erosion and the risk to water quality could increase.
Therefore, wildfire would have a static to declining trend in water quality depending on the location on
the Forest and trends in climatic change.

Effects of dispersed and developed recreation management

Under current management, dispersed recreation occurs with varying adverse impacts to water quality.
Concerns often result from concentrated uses along streams and other waterbodies that trample
vegetation, produce bare and compacted soil, and contaminate water and riparian areas with human
waste. Designated dispersed camping sites are a good way to localize impacts in a popular area making
them more manageable. However, this concentrated use is often locating people near streams and
without restroom facilities. These sites are typically popular and people tend to occupy these sites year-
round, excluding winter on occasion. As a result, adverse impacts to water quality from dispersed
recreation are occurring in popular areas and trends are likely to be declining as more people use the
Forest.

Recreational gold panning disturbs the stream bed allowing substrate to become more easily mobilized
during storm runoff events. Current levels of use seem to have minimal adverse effects on aquatic
organisms dependent on a stable substrate (e.g., aguatic macroinvertebrates, mussels, etc.).

Developed recreation sites are often well established with erosion control features in place, such as
paved access roads and parking, graveled use areas and constructed storm drainage. Even with a
growing population recreating in the Forest developed recreation use is controlled by a limited number
of sites, therefore potential adverse impacts to water quality are addressed and controlled. The overflow
from developed recreation will likely be seen as challenges in dispersed recreation.

Within the last 10 years the Forest has closed many developed sites located near streams and on
floodplains. This action has improved the width and quality of streamside areas in several developed
recreation areas as well as protected the public from flood dangers. Restroom facilities are typically
provided at developed sites and reduce contamination from human waste. All recreation site disposal
and processing of sewage occurs in facilities engineered and permitted to function properly. Therefore,
even with an expected increase in use, trends in water quality remain static to improving in developed
recreation.

Action Alternatives B, C, D and E
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Priority watersheds

An important difference with Alternatives B, C, D, and_E is the codifying of priority watersheds in these

alternatives. Priority watersheds are a required element in the 2012 planning rule, and restoration

activities in these watersheds would be required in Alternatives B-E. Under the current plan they are
only our best and current practice.

These priority watersheds and their proposed activities will concentrate on the explicit goal of

maintaining or improving the Watershed Condition Framework (WCF) watershed condition class, which
identifies each 6th-level watershed as properly functioning, functioning at risk, or impaired. The intent of
this identification is to (1) protect high-value watersheds in good condition, (2) maintain the condition of
watersheds to keep them from becoming threatened, and (3) improve impaired watersheds. Table 20
outlines thirty 6th-level watersheds identified by the collaborative for future prioritization for restoration
by the Forests. From this list, the Forests will outreach to interested parties to select priority watersheds
where watershed restoration action plans will be developed. In accordance with Planning Rule directives,
changes as to which watersheds in the plan are “priority” are made by administrative change - no plan

amendment is required.

Table 20. Priority 6th Level Watersheds Organized by Geographic Area
(Note that some watersheds appear in multiple geographic areas.)

Geographic Area

Priority Watershed, 6th Level

Bald Mountains

060101060305 Cold Springs Creek-Pigeon River

060101051202 Spring Creek

Black Mountains

060101050801 Dillingham Creek

060101050803 Upper lvy Creek

Eastern Escarpment

030501010502 Upper Wilson Creek

030501010504 Lower Wilson Creek

030501010501 Upper Johns River

030501010505 Middle Johns River

030501010506 Lower Johns River

030501010303 Lake James-Catawba River

Fontana Lake

060102040107 Yellow Creek-Cheoah River

060102040105 Santeetlah Creek

060102020406 Alarka Creek

060102020505 Lower Fontana Lake-Little Tennessee River

060102020407 Upper Fontana Lake-Little Tennessee River

Great Balsam

060102020407 Upper Fontana Lake-Little Tennessee River

060102030105 Caney Fork

060102020406 Alarka Creek

060102030107 Wayehutta Creek-Tuckasegee River

060102030101 Wolf Creek-Tuckasegee River

060102030104 Cedar Cliff Lake-Tuckasegee River

060101050101 North Fork French Broad River

060102020203 Lower Cullasaja River

Highland Domes

060102020201 Upper Cullasaja River

060102020203 Lower Cullasaja River

060102030104 Cedar Cliff Lake-Tuckasegee River
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Geographic Area Priority Watershed, 6th Level

060102030101 Wolf Creek-Tuckasegee River

060101050101 North Fork French Broad River

030601020201 Headwaters Chattooga

0306001020204 Upper Chattooga River

030601020202 Headwaters West Fork Chattooga River

Hiwassee 060200020903 Shuler Creek

Nantahala Gorge 060102020407 Upper Fontana Lake-Little Tennessee River

Nantahala Mountains | 060102020301 Buck Creek

060200020202 Fires Creek

060102020203 Lower Cullasaja River

060101050402 South Fork Mills River

060102030101 Wolf Creek-Tuckasegee River

North Slope 060101050402 South Fork Mills River

Pisgah Ledge 060101050202 Davidson River

060101050705 Bent Creek-French Broad River

060101050402 South Fork Mills River

060101050403 Mills River

060101050104 Catheys Creek

060101050101 North Fork French Broad River

Unicoi Mountains 060102040107 Yellow Creek-Cheoah River

060102040105 Santeetlah Creek

060102020505 Lower Fontana Lake-Little Tennessee River

060102020407 Upper Fontana Lake-Little Tennessee River

The associated plan objectives call for development of watershed restoration action plans for 10 priority
watersheds, and implementing between two and four (WSD-0-01, Tier 1), or five to six (Tier 2). Activities
under the umbrella of the action plans would improve the conditions of watersheds from “functioning at
risk” to “properly functioning” over the life of the plan, and could include activities such as stream
restoration, and assessing acid neutralizing capacity to inform watershed management and restoration
(WSD-0-01, and WSD-0-02).

As a result of the above activities, the action alternatives will place increased emphasis and resources on
the above watersheds and they are more likely to see an improvement in water quality conditions than
other locations on the forest.

Effects of transportation system management (roads and trails)

In alternatives B, C and D, these forest-wide objectives state the following focus areas for the
transportation system:

TA-0-01  Tier: 1 Maintain 280 miles to standard annually across the Nantahala and Pisgah by
performing maintenance, reducing road maintenance level, or decommissioning
unneeded roads.

Tier 2: Reduce the maintenance backlog by an additional 10% annually.

TA-0-04 Unauthorized road and trail miles within priority watersheds and Inventoried Roadless
Areas will be identified and prioritized for obliteration to minimize erosion and
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sedimentation. A minimum of 20 miles of unauthorized roads and 30 miles of
unauthorized trails will be restored to natural contours during the life of the plan.

TA-0-06  Tier 1- No net decrease in the miles of open roads in Interface and Matrix over the life of
the plan.

Tier 2 - Increase mileage of seasonally open roads in Interface and Matrix by
approximately 5-10% over the life of the plan, prioritizing recreational access, such as
hunting and fishing. Determine the amount of unneeded roads in backcountry and
decommission 10% over the life of the plan.

Changes in the effects of the transportation system are often associated with changes in active timber
management and recreation management. Forest-wide objectives place a great deal of emphasis on
maintaining the necessary system road network in the Matrix and Interface Management Areas (MAs)
while removing the network of roads considered unneeded by way of decommissioning. To accomplish
the Tier 1 ecological objectives, the transportation system would be managed similar to existing in
Alternative A, with 6.0 total additional miles of road will likely be needed annually, including 1.2 miles of
new road prism construction, 1.9 miles of existing road prism added to the system, and 2.6 miles of
temporary road construction that is decommissioned after use. Additionally, 2.1 miles of road
decommissioning would continue annually. If Tier 2 management objectives were implemented, an
additional 0.8 to 1.2 miles would be built to access additional timber in Alternatives B through E, plus an
estimated 1.7 to 1.9 miles of new system road added to existing corridors and 2.6 to 2.9 miles of
temporary roads. (See the transportation and access section.) Managing recreation and access would
also include opening of closed roads and occasional road construction. Construction of temporary roads
for timber management would have a short-term potential impact compared to system road
construction since temporary road or trail would be decommissioned at the conclusion of the project or
activity; e.g. remove drainage structures, recontour when needed and stabilize the final slope.

Given this, water quality could decline in some watersheds and improve in others largely depending on
presence or absence of the new roads and their relationship to streams. Where new roads are
hydrologically connected to streams, water quality is put at risk. However, new roads would be built to
current standards that minimize stream crossings, avoid streamside corridors, and employ site specific
mitigations that would minimize impacts to water quality. New roads constructed on old, unstable
corridors and stream crossings could reduce existing sedimentation issues not previously addressed.
Where new road stream crossings and their close proximity to streams cannot be avoided, mitigation
measures would be employed to reduce the adverse effects of hydrologic connectivity. Additionally,
Alternatives B through D offer more direction on managing for geologic hazards (such as sulfidic rock)
and slope stability when designing roads.

At the same time, watersheds with larger areas in the Backcountry MA would be more likely to
experience an improving trend in water quality as unneeded roads are focused on for decommissioning.
Alternative C has the most amount of Backcountry compared to the other alternatives and thus is likely
to have the most decommissioning of unneeded road. Where currently unroaded areas are
recommended for wilderness (most in Alternative B) these areas would have a static trend in water
qguality where these areas are currently unroaded. However, in most areas recommended for
wilderness, there is a network of old roads and other past disturbances that would need to be assessed
and recommended for restoration prior to a wilderness designation. In these areas water quality would
experience an improving trend.

The implementation of Alternatives B, C, D, or E will mean an improving trend in water quality in
focus/priority watersheds, with road and trail systems being a priority for reducing sedimentation. In
other watersheds, a static to improving trend is assumed depending on where funding is available for
improvements to meet the objectives in the Backcountry MA.
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Additionally, in Alternatives B-E, there is an objective that calls for trail realignments, prioritizing those
that are needed in priority watersheds:

WSD-0-01 iv. Perform trail maintenance activities on approximately 15 miles of trails, emphasizing
trails within 100 feet of streams. Relocate trails that are adversely affecting aquatic
health.

There is also the following objective for recreation:

REC-0-06  Tier 1: Increase trail miles meeting National Quality Standards to 50% over the life of the
Plan. Tier 2: Increase trail miles meeting National Quality Standards to 60% over the life
of the Plan.

With the implementation of these objectives and the attainment of goals presented in several of the
Geographic Areas (e.g. PL-GLS-06, Continue to improve trail conditions at Graveyard Fields, Black Balsam,
and Sam Knob areas to accommodate high visitation and mitigate erosive impacts to fragile soils) there
would be an improving trend in water quality associated with the developed trail network.

Effects of timber harvest and related activities

Under the proposed alternatives, timber harvest impacts are expected to improve from current, and
would continue to rarely have long-term adverse impacts to water quality. Under all action alternatives,
timber harvest activities must be in compliance with NC forest practice water guidelines as well as FS
standards.

One of the most notable changes from current condition is there would no longer be a Riparian
Management Area. The revised plan direction moves away from focusing on riparian areas and instead
establishes streamside zones that are more inclusive of the stream ecosystem as a whole (which includes
riparian areas). In all action alternatives, streamside zones are dedicated to improving the condition and
function of the larger stream ecosystem. This plan direction is clear that the streamside zone is not an
equipment or management exclusion zone, but that activities must contribute to ecosystem restoration
and not compromise long-term aquatic system and riparian function. For all action alternatives, this has
the effect of projects considering whole stream ecology more so than the approach of the current forest
plan, strengthening the ecosystem-based approach to project planning. The action alternative language
is also clearer than the current forest plan about what management activities can occur near streams.

In the action alternatives, streamside zones are delineated as within 100 feet of either side of (or
perimeter around) perennial waterbodies (streams, ponds, and reservoirs). The distance of the
streamside zone in the action alternatives is the same as the distance of the riparian area in the current
plan but serves a different purpose. In the action alternatives, this zone has the effect of changing the
focus to be more about stream ecology and ecosystem benefits overall. Unless the team identifies a
need to benefit the stream ecosystem, then timber harvest would stay 100 feet from a perennial
waterbody. If forest management and timber harvest would benefit stream ecology, then that activity
can occur up to the waterbody itself provided it is in compliance with best practices. Narrowing of the
100 feet widths are allowed in special circumstances when the project team determines that within
“shallow valleys,” where a break in topography occurs within the streamside zone, water flow is directed
away from the protected waterbody.

In Alternatives B, C, and D, streamside zones are also identified as 15 feet from the stream channel bank
of intermittently flowing streams. This distance is comparable to the current forest plan but again has
the effect of changing the focus to be more about stream ecology and ecosystem benefits overall. In
Alternative E, the distance around intermittent streams is expanded to 50 feet to match the distance in
which NC forest practice water quality guidelines apply. Matching the distance of the streamside zone to
the NC water quality guidelines will reduce confusion at the project level concerning what considerations
apply at each distance.
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Ephemeral streams do not have a set streamside zone distance. In streams that flow only ephemerally,
the streamside zone differs from perennial and intermittently flowing streams due to the lack of
development of riparian and aquatic habitat features. Plan language was added in Alternative E to
recognize that ephemerally flowing streams support an abundance of aquatic life and other beneficial
uses of water and are often headwater channels connecting to a network of streams. Alternative E adds
a desired condition that clarifies the role of ephemeral streams in sediment transport and adds plan
management approaches to manage ephemeral stream channels and their areas of impact to reduce the
risk of erosion and sedimentation by minimizing disturbance during management.

In Alternative E, a standard was also added to not remove large woody debris from streamside zones
unless it poses a significant risk to stream flow, water quality, aquatic or riparian habitat, or downstream
infrastructure (e.g., bridges or other stream crossings). This will improve the function of streamside zone
ecosystems.

As with the current management, timber harvest would be included in priority watershed projects to
improve terrestrial habitat and to improve streamside area conditions for the benefit of ecosystem
function. With continued implementation of planning and operational BMPs, these activities would not
adversely impact water quality, and other improvements associated with the timber project would result
in overall beneficial impacts to water quality by reducing erosion and sedimentation. Forest-wide goals
are to restore at least three acres on streamside zone annually. With other assistance and funding from
non-agency partners that amount of area restored could double.

The implementation of Alternatives B, C, D, and E will mean an improving trend in water quality
associated with the harvest of timber. The updated streamside zone direction in all the action
alternatives will provide a more ecosystem-based approach to management than the current plan.

Effects of prescribed fire and wildland fire management

Under the proposed alternatives, Prescribed Fire and Wildland Fire Management impacts are expected
to be similar to Alt A relative to water quality.

Effects of dispersed and developed recreation management

Under the proposed alternatives, Developed Recreation impacts are expected to have a greater trend in
improving water quality compared to current management due to the improvements in the trail network
previously discussed in the Transportation Management section. Additionally, the Clean and Abundant
Water goals for several Geographic Areas specifically address water quality concerns, for example:

EE-GLS-01 Improve watershed conditions across geographic area. Focus restoration efforts in the
Johns River watershed and to mitigate effects in the existing off-highway vehicle use
area.

Over time, noncommercial, recreational mineral collection would also be restricted to specific locations,
which would open fewer areas to this activity, thereby further protecting water quality from potential
adverse impacts.

The implementation of Alternatives B, C,D, and E will mean an improving trend in water quality in
focus/priority watersheds, with recreation sites being a priority for reducing sedimentation. In other
watersheds, a static to improving trend is assumed depending on where funding is available for
improvements to meet the objectives in the Backcountry MA and for the overall trail system.

Cumulative Effects

Cumulative effects are assessed at the 6™ level watershed special scale, across all ownerships in the 18-
county region. Of the 6" code watersheds that include Nantahala and Pisgah National Forest lands, only
42% of lands are managed by the Forest Service, while 58% of the watersheds are comprised of land
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managed by others. For this reason, the influence of activities outside of Forest Service jurisdiction has a
substantial impact on water resources under all alternatives.

Sedimentation commonly poses the greatest risk to water quality from forest management. Therefore,
potential impacts from the Forest come from uses which expose soil to the forces of erosion and where
erosion is connected hydrologically to streams. Management activities are proposed to increase under
Alternatives B, C, D, and E in watersheds dominated with Matrix and Interface Management Areas where
there may be an increase in road and trail construction. These forest management activities can expose
soil to erosion, but adverse impacts to water quality are unlikely as best management practices and
watershed restoration activities address sources of sedimentation.

In many of the watersheds private ownership is a notable component. Potential impacts from private
ownership largely come from poor agricultural practices and forest conversion to impermeable areas like
parking lots and buildings. Poor agricultural practices can cause chemical and sediment contamination to
streams and development can expose soil to erosion and increase storm runoff to streams. With
development increasing on adjacent lands the trends in water quality in those watersheds having a high
percentage of private lands, are likely to be static to declining. “Static” trends are likely if the state of
North Carolina, watershed groups, etc. are effective at implementing storm runoff control measures to
meet the state standards for water quality, and “declining” if not.

The Ecological Sustainability Evaluation Tool (ESE Tool) was used to help identify trends in potential
sedimentation on the Forest by watershed. Results from this tool show trends for the entire watershed
including other lands where management is largely outside of Forest Service influence. Looking at a 50-
year period, the tool predicts that trends are remaining static to improving under Alternative A (without
priority watersheds designations) in 45% of the watersheds and declining in 55%. Under Alternatives B, C
& D, trends are remaining static to improving in 33% and declining in 67%. In the action alternatives, it is
estimated that 75% of future restoration would be focused in the 30 priority watersheds. Therefore,
fewer watersheds would experience restoration compared to Alternative A, but those that do will
experience notable improvements to water quality not seen under Alternative A. Priority watersheds are
predicted to have a 53% static to improving trend and a 47% declining trend. Declining trends may be
reversed if watershed restoration can be adopted on non-Forest Service lands within the priority
watersheds.

Under all alternatives, the Forest Service will not add to potential adverse cumulative impacts to water
quality. Trends on Forest Service lands will be static to improving in most watersheds during the life of
the plan under all alternatives. Under Alternatives B, C, D, and E specific watersheds would be improved
as sources of sedimentation are reduced through priority watershed restoration work. Restoration needs
within non-priority watersheds will still occur, but with less emphasis than priority watersheds.
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3.3 Biological Environment

3.3.1 Aquatic Systems
Affected Environment

The overall richness of North Carolina’s aquatic fauna is directly related to the geomorphology of the
state, which defines the major drainage divisions and the diversity of habitats found within. There are
seventeen major river basins in North Carolina. Five western basins are part of the Interior Basin (IB) and
drain to the Mississippi River and the Gulf of Mexico (Hiwassee, Little Tennessee, French Broad,
Watauga, and New River Basins). Parts of these five river basins are within the Nantahala and Pisgah NFs.
Twelve central and eastern basins are part of the Atlantic Slope (AS) and flow to the Atlantic Ocean. Of
these twelve basins, parts of the Savannah, Broad, Catawba, and Yadkin-Pee Dee basins are within the
Nantahala and Pisgah NFs.

To gain perspective on the importance of aquatic ecosystems on the Nantahala and Pisgah NFs, it is first
necessary to understand the value of these resources at regional and national scales. The southeastern
United States supports the highest aquatic species diversity in the entire United States (Burr and Mayden
1992, Taylor et al. 1996, Warren et al. 2000, Williams et al. 1993), with southeastern fishes comprising
62% of the United States fauna, and nearly 50% of the North American fish fauna (Burr and Mayden
1992). Freshwater mollusk diversity in the southeast is ‘globally unparalleled’, supporting 91% of all
United States mussel species (Neves et al. 1997). Similarly, crayfish diversity and global importance in the
southeast rivals that of mollusks (Taylor et al. 1996). Crayfish in the southeast comprise 95% of the total
species found in all of North America (Butler 2002).

Unfortunately, patterns of aquatic species imperilment are similar to the patterns of diversity discussed
above. Greater than two-thirds of the nation’s freshwater mussel and crayfish species are extinct,
imperiled, or vulnerable (Williams et al. 1993, Neves et al. 1997, Master et al. 1998). A majority of these
at-risk species are native to the southeast. Furthermore, the number of imperiled freshwater fishes in
the southeast is greater than any other region in the country and the percentage of imperiled species is
second only to the western United States (Minckley and Deacon 1991, Warren and Burr 1994). Aquatic
species of conservation concern are discussed further in other parts of this analysis.

A long history of separation between drainage basins is reflected in different aquatic faunal compositions
across the landscape. For example, aquatic zoogeographical differences are evident on each side of the
Eastern Continental Divide (ECD), where there are relatively few native species in common. Additionally,
within major drainage basins, individual river basins drain broadly diverse terrain and a wide variety of
aquatic habitats exist among them. In an assessment of nine southeastern states, North Carolina ranked
third highest in overall diversity of stream-types (Warren et al. 1997).

The mountains of the Blue Ridge Physiographic Province (BRPP) dominate the western third of North
Carolina, and therefore the Nantahala and Pisgah NFs. Generally, streams in the BRPP are relatively high
gradient, cool, have boulder and cobble or gravel bottoms, and are of low to moderate productivity.
Larger streams and rivers historically supported exceptionally diverse warm-water communities. The five
river basins of the IB (see above), along with the Savannah, are entirely within the BRPP in North
Carolina. Headwaters of the Broad, Catawba, and Yadkin-Pee Dee river basins drain the eastern slopes of
the BRPP.

In North Carolina, water quality has improved over the last several decades in many waters that were
historically polluted primarily by point-source discharges; however, overall habitat degradation continues
to threaten the health of aquatic communities. Increased development and urbanization, poorly
managed crop and animal agriculture, and mining impact aquatic systems with point and nonpoint
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source inputs. Additionally, impoundments on major rivers and tributaries drastically alter the hydrologic
regime of many North Carolina waterways and result in habitat fragmentation, blockage of fish migration
routes, and physical habitat alterations.

The Nantahala and Pisgah NFs include many miles of shoreline surrounding mountain reservoirs, but not
the waterbodies themselves. The Forest Service actively manages access to these resources, which is
addressed in other parts of this analysis. Authority under the Wyden Amendment allows the Forest
Service to cooperate with partners and landowners such as the North Carolina Wildlife Resources
Commission, Tennessee Valley Authority, and other utility companies to enhance habitat and angling
opportunities associated with these reservoirs because they are important recreational opportunities on
the Nantahala and Pisgah NFs. Additionally, several small lakes and ponds occur on the Forests, but their
acreage is very small and each resource is distinct in its habitat, fauna, and management objectives. This
section summarizes the three most prevalent aquatic ecosystems on the Nantahala and Pisgah NFs:
coldwater, coolwater (transitional), and warmwater streams and rivers.

Coldwater streams

Coldwater streams are the most widespread aquatic habitat of the mountain region of North Carolina,
representing approximately 91% of stream and river aquatic habitats in Western North Carolina and
approximately 93% of these habitats on the Nantahala and Pisgah NFs.

There are approximately 15,400 miles of coldwater stream habitat in Western North Carolina with
approximately 3,500 of that (23%) flowing through the Nantahala and Pisgah NFs (Figure 21).

Figure 21. Stream classification on the Nantahala and Pisgah National Forests

Most coldwater streams in North Carolina are of low stream order (i.e., 3" order or less). This includes
headwater reaches where perennial streams originate to downslope through several stream confluences
to what most people identify as a small river (Figure 22). Higher order streams may be classified as
coldwater if elevation (as a surrogate for water temperature) or groundwater influences dictate.
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(a) (b)

Figure 22. Examples of coldwater stream habitats on the Nantahala and Pisgah National Forests: (a) headwaters of Bowlens
Creek (1st—2nd order) and (b) South Toe River at Black Mountain Campground (3rd+ order). (Forest Service photos by Sheryl
Bryan)

Coldwater, by its very name, means the water is “cold” most, if not all, of the time. Trout and other
species depend on this characteristic for their life history. For example, brook trout cannot exist in
habitats where the water temperature exceeds 18°C for extended periods of time (similarly, lethal
temperatures for rainbow and brown trout are 25° C and 27°C, respectively) (Schmitt et al. 1993, Raleigh
et al. 1984, Raleigh et al. 1986). Because it is impossible to measure and monitor water temperature on
every stream across the Nantahala and Pisgah National Forests, elevation is used as a surrogate to aid in
defining coldwater ecosystems. Water temperature is directly correlated to elevation (Schmitt et al.
1993).

Due to the topography in Western North Carolina, most coldwater streams have high gradients. This
lends itself to well-defined pool (deeper) and riffle (faster flow) habitat in stream reaches with higher
gradient and more run (hybrid of deeper and faster flow) habitat in reaches with lower gradient. This
habitat diversity contributes greatly to trout population stability over the long-term (Schmitt et al. 1993,
Raleigh et al. 1984, Raleigh et al. 1986).

Other geochemical factors correlated with trout, particularly brook trout, density and population
stability are underlying geology and stream pH (Schmitt et al. 1993). The revised forest plan addresses
specific relationships with brook trout distribution and abundance with these physical factors.
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Figure 23. Example of clean, silt-free gravel suitable for brook trout spawning (Forest Service photo by Brady Dodd)

Other than the stream productivity and habitat-limiting factors discussed above, the availability of
suitable spawning habitat (i.e., clean, silt-free gravel, (Figure 23)) limits trout population density in
southern Appalachian streams (Schmitt et al. 1993, Raleigh et al. 1984, Raleigh et al. 1986). This is
particularly true where brook trout occur with other trout species. Therefore, it is critical that spawning
habitat and juvenile age classes be monitored in future efforts.

Range-wide and local trends

Brook trout (Salvelinus fontinalis) is the only salmonid native to much of the eastern United States. They
have inhabited the East’s coldwater streams and lakes since the retreat of the continental glaciers across
New York and New England, and they have thrived in the Appalachian Mountains for several million
years. Brook trout survive in only the coldest and cleanest water. In fact, brook trout serve as indicators
of the health of the watersheds they inhabit. A decline in brook trout populations can serve as an early
warning that the health of an entire system is at risk (Eastern Brook Trout Joint Venture (EBTJV) 2006).

In pre-colonial times, brook trout were present in nearly every coldwater stream and river in the eastern
United States (EBTJV 2006). Sensitive to changes in water quality, wild brook trout began to disappear as
early agriculture, timber, and textiles economies transformed the eastern landscape. As streams gained
value as highways for log drives, water sources for farming, and prime locations for factories and mills,
the resulting loss in brook trout populations mirrored the decline in the health of the region’s lands and
waters. Many of these threats to water quality and wild brook trout persist today, as our population and
resource needs continue to expand, placing additional stresses on the eastern landscape and remaining
brook trout habitat.

As alluded to above, the southern Appalachian Mountains suffered historically from poor land use
practices, including large-scale log drives that affected and rearranged stream habitats on a very large
scale, and poor land management associated with agriculture that increased erosion and exposed
shaded streams to the sun. As water quality declined and native brook trout disappeared, rainbow trout
and brown trout were introduced in an attempt to mitigate these changes. Subsequently, as cleared
forests returned and aquatic habitat improved, these non-native fish expanded their range and now
compete with brook trout for food and space. Today, most remaining high quality trout habitat is
occupied by non-native trout species.

The EBTJV identifies the presence of nonnative trout (rainbow and brown trout) and urbanization as the
largest threats to native brook trout, followed closely by poor land management and degraded
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streamside habitat. Furthermore, the EBTJV identifies the Great Smoky Mountains National Park and the
Cherokee, Nantahala, and Pisgah National Forests as supporting the highest quality trout habitat
remaining in the Southeast (EBTJV 2006). Protection and connection of these small, fragmented brook
trout populations to lower elevation rivers will ensure their long-term survival in the face of droughts
and floods. Continued protection of forested land, cooperative restoration of streamside areas on private
land, and selective removal of non-native fish can restore healthy populations of brook trout.

On the Nantahala and Pisgah National Forests 93% (3,498 miles) of the approximately 3,745 miles of
perennial streams have been classified as coldwater. Brook trout currently occupy approximately 490
miles of this habitat. Under the assumption that brook trout occupied suitable habitat historically, this
represents an almost 75% long-term reduction in range of the species (Figure 24), which mirrors larger-
scale estimates of brook trout range loss over time by the EBTJV.

Figure 24. Estimated brook trout range loss across the Nantahala and Pisgah National Forests. Map created from USGS
National Hydrography (2012), USFWS Maximum Entropy (2013), and NCWRC Trout Distribution (2017) datasets. BKT = brook
trout, BNT = brown trout, and RBT = rainbow trout.

For the Nantahala and Pisgah National Forests, brook trout range loss can be attributed largely to the
presence of rainbow or brown trout or lack of suitable (or unoccupied) habitat (Figure 25). In streams
supporting brown or rainbow trout, inter-specific competition often controls brook trout population
dynamics.
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Figure 25. Current trout distribution on the Nantahala and Pisgah National Forests. Map created from USGS National
Hydrography (2012) and NCWRC Trout Distribution (2017) datasets. BKT = brook trout, BNT = brown trout, and RBT =
rainbow trout.

Over the years, several attempts have been made to quantify the effects of climate change and acidic
deposition on aquatic species such as brook trout. It is surmised that acidic deposition affects brook
trout populations in higher elevations and areas where local soils and geology cannot mitigate effects of
low pH deposition. Similarly, it is surmised that climate change, as reflected in the potential for increased
stream temperatures, will affect brook trout in areas where elevation cannot mitigate for increased
temperature. Ultimately, this “squeeze play” will define the future of brook trout on the Forests. These
issues are discussed in other sections of this analysis.

It is important to note that rainbow and brown trout, while not native to the mountains of North
Carolina, are important socially and economically. There is a demand for high quality trout fishing in the
mountains of North Carolina, and these species fill this niche. Angling as a form of recreation is
addressed in other sections of this analysis.

The North Carolina Wildlife Resources Commission (NCWRC) has been collecting genetic information
from brook trout in conjunction with trout distribution efforts. Recently, the U.S. Geological Survey
genotyped 7,588 brook trout representing 406 collections from across North Carolina at 12 microsatellite
loci. Results of this effort found genetic diversity within populations to be low and that little, if any, gene
flow occurs among populations. In addition, the majority of populations show limited evidence of
introgression by northern origin hatchery strains. These results represent a valuable baseline for
management and restoration efforts of brook trout in North Carolina.

Long-term trout population monitoring conducted by the NCWRC and Forest Service from 1989 until
1996 (Borawa et al. 2001) enabled managers to visualize local trout population dynamics. Results of this
effort are summarized below. Since 2001, the NCWRC and Forest Service have focused monitoring
efforts on species’ genetics accurately defining the distribution of the species across Western North
Carolina.

At the population level, trout populations exhibit high natural variability. Population stability is largely
influenced by the availability of suitable spawning habitat and the recruitment of new age classes (i.e.,
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young-of-year, (YOY)). Trout populations across the Nantahala and Pisgah National Forests have been
stable to slightly increasing since 1990, although this trend is difficult to see given the natural variability
of trout populations (Figure 26). Trout populations on non-Forest Service lands generally exhibit the
same trends, although several streams have seen measurable declines (Figure 27).

Figure 26. Trout young-of-year (YOY) densities from several streams across the Nantahala and Pisgah National Forests,
summarized from Borawa et al. 2001.

Figure 27. Trout young-of-year (YOY) densities from several streams across non-Forest Service lands within Western North
Carolina, summarized from Borawa et al. 2001.

Within the monitoring data summarized above for streams across the Nantahala and Pisgah National
Forests, allopatric (i.e., brook trout is the only trout species present) and sympatric (i.e., brook trout
occur with rainbow and/or brown trout) brook trout populations exhibited different trends. Allopatric
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brook trout populations exhibit stable to increasing trends across the Nantahala and Pisgah National
Forests where no other trout species are present (Figure 28). Whereas sympatric brook trout
populations exhibit stable to declining trends (Figure 29). This situation is consistent with the
identification of interspecific competition as a threat to brook trout populations by the EBTJV (2006).
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Figure 28. Allopatric brook trout young-of-year (YOY) densities from several streams across the Nantahala and Pisgah
National Forests, summarized from Borawa et al. 2001.

Figure 29. Sympatric brook trout young-of-year (YOY) densities from several streams across the Nantahala and Pisgah
National Forests, summarized from Borawa et al. 2001.

Large-scale stochastic events such as droughts and floods are the primary factors influencing local trout
population dynamics (Borawa et al. 2001, Schmitt et al. 1993). Forest management, particularly the use
of roads and trails near streams (including stream crossings), can affect brook trout populations by
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introducing sediment to stream habitats or blocking upstream movement. However, over the last 20
years, the Forest Service has actively implemented existing forest plan riparian standards, restored
riparian habitats and brook trout populations, and restored aquatic organism passage at some stream
crossings, resulting in the expansion of the range of brook trout on the Nantahala and Pisgah National
Forests. It is estimated that the range of brook trout has expanded by approximately 30 miles across the
Forests because of these efforts. While not measurable at the landscape scale, these changes are
biologically significant at the local scale where restoration and enhancements took place. This analysis
will focus on the relationship between suitable and occupied brook trout habitat across the Forests, as
well as indicators of habitat quality such as sedimentation risk, water temperature regulation, and
habitat connectivity.

Cool- and warmwater streams

Cool- and warmwater streams are prevalent throughout the mountain region of North Carolina,
generally occurring at lower elevations such as large river valleys and along the Eastern Continental
Divide where the mountain region transitions into the piedmont region. However, because of ownership
patterns, these habitats are present, but not in large amounts, on the Nantahala and Pisgah National
Forests. There are approximately 246 miles of coolwater (transitional) habitat and 2 miles of warmwater
habitat flowing through the Nantahala and Pisgah National Forests (reference Figure 21 above).

Most cool- and warmwater aquatic habitats in North Carolina are of medium and higher stream order
(i.e., 4" order or greater) but also include low-elevation reaches where perennial streams originate
(Figure 30). These habitats support the most diverse aquatic communities on the Nantahala and Pisgah
National Forests and in some cases represent the most diverse aquatic communities in the southeast
and across the United States.

(a) (b)

Figure 30. Examples of cool- and warmwater streams on the Nantahala and Pisgah National Forests: (a) Little Tennessee
River (coolwater) and (b) French Broad River (warmwater) (Courtesy photos from the NC Department of Environmental
Quality)

Warmwater, by its very mnemonics, means the water is “warm” most, if not all, of the time. Hence,
coolwater is the transition, or mixing zone between this and temperature-dependent coldwater habitats
(see coldwater streams section of this assessment). The river continuum concept (Vannote et al. 1980)
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identifies a watercourse as an open ecosystem that is in constant interaction with the surrounding land,
and moving from source to mouth, and therefore constantly changing. This metamorphosis is due to the
gradual change of physical environmental conditions such as channel width, depth, and gradient, flow
characteristics, and air and water temperature, as a system moves from its origin to the ocean. This
progression is particularly evident in Western North Carolina, as stream networks originate in the highest
elevations of the southern Blue Ridge Mountains, and flow east and west to more piedmont-like
ecosystems of the Catawba and Hiwassee Rivers.

Because of the topography in Western North Carolina, most cool- and warmwater streams have lower
gradients, and are wider, which increases solar radiation. As the influence of elevation on water
temperature decreases (i.e. the water becomes warmer as streams flow through lower elevations),
increased solar radiation also influences water temperature. In Western North Carolina, coolwater
streams may retain well-defined pool and riffle habitat, whereas it is more difficult to discern where one
habitat unit stops and another starts in many warmwater habitats on the Nantahala and Pisgah NFs.

Other geochemical factors correlated with cool-and warmwater aquatic communities include geology,
low pH, environmental contaminants, and physical barriers such as poorly designed stream crossings and
dams.

Range-wide and local trends

The North Carolina Index of Biotic Integrity (NCIBI) (NCDWQ 2006) is a modification of the Index of Biotic
Integrity (IBI) initially proposed by Karr (1981) and Karr et al. (1986). The IBl was developed to assess a
stream’s biological integrity by examining the structure and health of its fish community. Scores derived
from this index are a measure of the ecological health of the waterbody and may not always directly
correlate with water quality. For example, a stream with excellent water quality but poor or fair fish
habitat would not be rated excellent with this index. However, in many instances, a stream rated
excellent on the NCIBI should be expected to have excellent water quality.

The IBI (hence the NCIBI) incorporates information about species richness and composition, trophic
composition, fish abundance, and fish condition. The NCIBI summarizes effects of all classes of factors
influencing aquatic faunal communities (water quality, energy source, habitat quality, flow regime, and
biotic interactions). While change in a fish community can be caused by many factors, certain aspects of
the community are generally more responsive to specific influences. For example: species composition
measurements reflect habitat quality effects; information on trophic composition reflects effects of
biotic interactions and energy supply; and fish abundance and condition information indicate additional
water quality effects. It should be noted, however, that these responses may overlap—for example, a
change in fish abundance may be due to decreased energy supply or a decline in habitat quality and not
necessarily a change in water quality.

The NCIBI is a cumulative assessment of twelve parameters (or metrics) (Table 21). Values provided by
each metric are converted into scores on a 1, 3, or 5 scale. A score of 5 represents conditions which
would be expected for undisturbed reference streams in the specific river basin or region (the NCIBI
takes into consideration physiographic region when defining the 1, 3, or 5 values), whereas a score of 1
indicates that conditions deviate greatly from those expected in undisturbed streams if the region. Each
metric is designed to contribute unique information to the overall assessment. The scores for all metrics
are then summed to obtain the overall NCIBI score.

The NCIBI score (an even number between 12 (extremely disturbed) and 60 (undisturbed)) is then used
to determine the ecological integrity of the stream from which the sample was taken. Use of mean
values from all sites within the basin, forest, and relative sub-basins in the following summary explains
why odd NCIBI values are displayed. (Such values cannot be calculated using valid NCIBI metrics for a site
but can be a result of statistical analysis over one or more sites.)
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Table 21. NCIBI Scores and Classification for Fish Communities Within the Mountain Region of North
Carolina (Note: There are two different scales for this region, recognizing differences between Interior
and Atlantic Slope basins)

NCIBI Score NCIBI Score
Integrity Class (FBR, HIW, (BRD, CAT,
grity LTR, NEW, SAV, YAD)
WAT)
58-60 _
Excellent 54-60
48-56 -
Good 48-52
40-46 -
Good-Fair 42-46
34-38 36-40
Fair
</=32 -
Poor </=32

Because it is highly unlikely that any aquatic ecosystem has ever been completely undisturbed, an NCIBI
value of 58 will be used as the baseline (or historical reference) for the analysis of trends in fish
community structure within the French Broad (FRB), Hiwassee (HIW), Little Tennessee (LTR), New (NEW),
and Watauga (WAT) River basins, and an NCIBI value of 54 will be used as the baseline (or historical
reference) for the analysis of trends in fish community structure within the Broad (BRD), Catawba (CAT),
Savannah (SAV), and Yadkin (YAD) River basins.

There are nineteen long-term NCIBI monitoring sites within the eighteen-county area evaluated in this
assessment. Twelve of these are on or immediately adjacent to the Nantahala and Pisgah National
Forests, and six of these have data consistent enough to establish trends.

Generally speaking, fish community composition and structure has remained stable to slightly improving
within French Broad and Yadkin River Basins. Fish community composition and structure shows slight
improvements within the Catawba River Basin, although high variability in NCIBI scores are noted. Fish
community composition and structure remains stable within the Yadkin River Basin, although this is
based on a sample size of one and is not statistically valid beyond site-specific interpretation. These
trends are summarized in Figure 31.

Fish community composition and structure has improved measurably within the Little Tennessee River
basin since the mid-1990s (Figure 31) perhaps due to large-scale grassroots and resource agency efforts
in the watershed. Recently, the Little Tennessee River basin was named the first native fish conservation
area east of the Mississippi River by the National Wildlife Federation, again highlighting the importance
of this system and its aquatic health to the planning area.

This does not relieve site-specific changes in fish community composition as a result of land use changes
or land management (i.e., there are individual streams rating fair or lower in several parts of the basin),
but rather reflects the overall health of the landscape. Fish community structure and health across the
Forests do not differ significantly from established “historical” conditions, while values across the basin
are slightly lower but not trending toward loss of structure or function.
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Figure 31. Mean NCIBI values from streams within river basins containing the Nantahala and Pisgah National Forests
(NCDWQ 2017)

A closer look at NCIBI values from the Nantahala and Pisgah National Forests reveals that fish community
health is stable within the French Broad River basin and slightly increasing in the Catawba River basin
(Figure 32). However, very small sample sizes are likely limiting the reliability of these trends. Fish
community composition and structure is slightly decreasing within the Little Tennessee River Basin,
although this is based on a sample size of one and is not statistically valid beyond site-specific
interpretation.

Figure 32. Mean NCIBI values from streams on or adjacent to the Forests, within river basins containing the Nantahala and
Pisgah National Forests (NCDWQ 2017)

Maintaining an NCIBI rating of good or better for Forests streams is the desired condition-- high quality,
high integrity fish communities across the Nantahala and Pisgah National Forests will ensure the
continued existence of stable warmwater fish communities.
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Overall, stream community, health, and function has been and remains good across the Nantahala and
Pisgah National Forests, with only one site within the Catawba River basin during one year of this
monitoring (1998) receiving a NCIBI score lower than the historical reference. Generally speaking,
streams on the Forests are in better condition than those on other ownerships, as represented by mean
NCIBI scores in basins with enough samples to summarize (Figure 33).
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Figure 33. Mean NCIBI values for sample sites on or adjacent to the Forests, and other ownerships, within the Catawba and
French Broad River basins (NCDWQ 2017)

Cool- and warmwater streams support a diversity of aquatic species, including many nongame fish,
crayfish, and freshwater mussels. The NCIBI addresses this diversity; however, many of these species are
rare or of conservation concern. From this perspective, these species are discussed in other sections of
this analysis (see “Federally Listed Species and Species of Conservation Concern” in Terrestrial
Ecosystems). This analysis will focus on habitat indicators such as water temperature regulation,
sedimentation, and habitat connectivity.

Management Emphasis

The National Forests in North Carolina maintains an active program of designing and implementing
projects to avoid impacting, as well as restoring, aquatic ecosystems.

The current forest plan, Alternative A, includes limited general direction on the management of aquatic
resources, including direction to “maintain and improve aquatic diversity” and a standard to “use habitat
restoration, improvement and reintroduction to re-establish or expand native species population and
diversity.” The plan also includes direction to “protect and improve fisheries habitat for self-sustaining
fish populations.”

The proposed revised plan (action Alternatives B, C, D, and E) provides increased recognition of aquatic
ecosystems. Desired conditions address diverse, properly functioning streams that provide high quality
habitat for species to hide, spawn and forage; native vegetation; water temperature and nutrient input;
native trout; game fish and recreational fishing; shoreline ownership, hydropower and impoundment
features that minimize and mitigate impacts on native species; sedimentation; and stocking and
population augmentation. The plan includes objectives to maintain or expand the occupied range of
brook trout, freshwater mussels and other aquatic species of conservation concern and aquatic federally
listed species (AQS-0-01, AQS-0-2), and working with partnership to complete the assessment of
aquatic organism passage needs and replace impaired stream crossings (AQS-0-03). A standard
constrains management activities to avoid, minimize or mitigate negative impacts to aquatic habitats
and species unless the management objective is to protect a native species from encroachment by a
non-native species (AQS-S-01). Guidelines clarify management activities to follow applicable North
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Carolina and Federal Best Management Practices to meet laws, regulations, and policies, and provide
management constraints on the use of pesticides and herbicides, installation of new stream crossings,
and aquatic organism passage projects. Management approaches recognize aquatic ecosystem
restoration and enhancement that the FS does with partners to achieve shared goals. Additionally,
geographic area goals identify opportunities across the Forests to improve aquatic ecosystems and
partner with others, under the plan’s theme of Clean and Abundant Water. Two hundred forty-five plan
components directly or indirectly support healthy and resilient aquatic habitats on the Forests. Providing
clean and abundant water is a primary theme of the revised forest plan, which includes needs for
healthy aquatic habitats. These plan components can be summarized from data presented in Appendix
C.

In response to comments received on the proposed plan, in Alternative E, edits were made to the
wording of several aquatics plan components and an additional management approach was added that
speaks to sustaining and improving aquatic habitat to benefit native aquatic species including brook
trout.

Upland, the revised plan establishes streamside zones where activities must contribute to improving the
condition and function of the larger stream ecosystem. Between the draft and final plan, the distance of
the streamside zone around intermittent streams was increased to 50 feet (from 15 in the current plan
and proposed plan alternatives), which matches the distance to which state BMPs apply. The final plan
includes a desired condition that clarifies the role of ephemeral streams in sediment transport and adds
plan management approaches to manage ephemeral stream channels and their areas of impact to
reduce the risk of erosion and sedimentation by minimizing disturbance during management. The plan
language explains that streamside zones are not an equipment or management exclusion zone, but that
activities must contribute to ecosystem restoration and not compromise long term aquatic system and
riparian function.

Analysis Methods

The remainder of this analysis is organized by the following categories to identify the impacts of
proposed plan direction on multiple species groups.

e Species associated with aquatic ecosystems:
0 Stream Associates
0 Small River Associates
0 Medium and Large River Associates
0 Pond, Lake, and Reservoir Associates
e Species sensitive to threats:
0 Aquatic Species Sensitive to Sediment
0 Aquatic Species Sensitive to Nonpoint Source Pollution
0 Agquatic Species Sensitive to Point Source Pollution
0 Agquatic Species Sensitive to Invasive Species (Aquatic Community Health)
0 Aquatic Species Sensitive to Hydrologic Modification

For each species group, environmental consequences were estimated for one or more of these indicators
for each USGS 6th level hydrologic unit on the Nantahala and Pisgah National Forests using the Ecological
Sustainability Evaluation (ESE). This data was extracted from the National Forests in North Carolina
Watershed Condition Framework (WCF) (NCWCF 2012) or summarized from existing data sources for use
in this analysis and documented in the ESE tool. Composite scores were generated to reflect overall
effects of each alternative on the health and resilience of native aquatic communities. Effects of
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Alternatives B, C, D, and E are combined in these sections because all proposed action alternatives
provide protection and management of this species group in the same way.

Appendix C and the project record provide detailed descriptions of the associated indicators and values
for each analysis as well as species associated with each species group. Each species list is not all-
inclusive but rather a compilation of federally listed species, species of conservation concern, focal
species, and other closely-associated species.

It is important to note that several indicators for this aquatic ecosystem analysis incorporate all
ownerships, and that in some watersheds total Forest Service ownership may not be high enough to
influence a watershed’s indicator score regardless of condition on Forest Service land. The intent of this
analysis structure is to provide insight on the Forests’ ability to contribute meaningfully to overall
watershed health and condition.

For species associated with streams, small rivers, medium and large rivers, and ponds, lakes, and
reservoirs, environmental consequences for each alternative considered in detail were estimated for six
indicators:

1. Combined dam and stream crossing density, as an indicator of aquatic ecosystem connectivity;

Open road and motorized trail density (riparian), as an indicator of stream sedimentation threat;

3. Percent land use classified as urban or agricultural, as an indicator of non-point source pollution
threat;

4. Percent riparian areas classified as forested, as an indicator of water temperature regime;

5. Percent suitable trout habitat occupied by nonnative trout, as an indicator of aquatic community
health and composition; and

6. Presence of permitted discharges, as an indicator of point source pollution threat.

N

These indicators were evaluated for each USGS 6th level hydrologic unit on the Nantahala and Pisgah
National Forests using the ESE. This data was extracted from the National Forests in North Carolina
Watershed Condition Framework (WCF) (NCWCF 2012) or summarized from existing data sources for use
in this analysis and documented in the ESE tool. Composite scores were generated to reflect overall
effects of each alternative on the health and resilience of native aquatic communities. The first two
indicators (combined dam and stream crossing density and open road and trail (riparian) density are
measured for Forest Service lands only since those indicators best reflect threats from forest
management and serve as a gauge of the Forests’ ability to influence overall watershed condition (based
on the amount of ownership in the watershed).

Appendix C and the project record provide detailed descriptions of these indicators and values, as well as
species associated with each species group. It is important to note that species lists are not all-inclusive
but rather a compilation of federally listed species, species of conservation concern, focal species, and
other closely-associated species.

Across the Forests, average Forest Service ownership is approximately 41%, and ranges from 6%-99%
within each watershed (Appendix C). Within the ESE, watershed health (and therefore, associated
species and communities) is expected to decrease slightly, from “good” to “fair” under all alternatives in
the short-term, before returning to “good” (Table 22. Mean ESE Watershed Composite Scores by
Alternative). It is important to note that the “fair” scores represented in Table 22. Mean ESE Watershed
Composite Scores by Alternative are just barely “fair”, on the cusp of “good”, and that this potential
decline may not be measurable or observable on the ground. Individual watershed and indicator scores
are available in Appendix C and the project record. This decline is related to ownership patterns across
the landscape, and not necessarily to Forest Service management activity, as summarized in this analysis.
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Table 22. Mean ESE Watershed Composite Scores by Alternative

%FS Existing Alt A Alt A Alts BCDE | Alts BCDE-
10years | 50years | 10years | 50years

All 41.10%
Watersheds
Priority 54.52%
Watersheds

Within priority watersheds, average Forest Service ownership increases to approximately 55%. Within
the ESE, watershed health (and therefore, associated species and communities) across priority
watersheds is expected to remain “good” under all alternatives over time, while dropping (slightly—see
explanation above) in the short-term under Alternative A.

Appendix C summarizes watershed composite scores and references the amount of Forest Service
ownership within each watershed. The project record contains detailed ESE outputs listing expected
outcomes for each indicator for each watershed. Table 23. Mean ESE Watershed Indicator Scores by
Alternative summarizes information presented in Appendix C, viewed with the detailed information in the
project record.

Table 23. Mean ESE Watershed Indicator Scores by Alternative

Alt A
50 years

Indicator Existing Alt A
10 years

Alts BCDE | Alts BCDE-
10 years 50 years

Hydrologic Connectivity: dam
and stream crossing density

Sedimentation Threat: open
road and trail density
(riparian)

Nonpoint Source Pollution
Threat: percent urban and
agricultural land

Thermal regime: percent
forested riparian area
Aquatic Community Health:
percent nonnative trout
Point source pollution:
Number of permitted
discharges

As referenced above, the top two rows in Table 23 describe expected outcomes for the two indicators on
Forest Service lands. These results indicate that hydrologic connectivity will continue to improve, from
“good” to “very good” on the Forests over time under all alternatives, as aquatic organism passage and
other stream restoration projects continue to be implemented. Similarly, sedimentation threats on the
Forests will continue to be mitigated under all alternatives of the revised forest plan, remaining “good”
over time. The “very good” at 50 years under Alternative A is barely “very good”, meaning that results on
the ground would not be noticeably or measurably different from Alternatives B, C, D, and E.

For the remaining four indicators, watershed- and landscape-level changes are not expected to be
noticeable or measurably different over time under any alternative, remaining “fair”, despite the positive
influences of the first two indicators. This is largely due to the amount of Forest Service ownership versus
other ownerships across the landscape and watershed scales.
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Stream (Orders 1-4) Associates
Affected Environment

Across the Nantahala and Pisgah National Forests, most lower order streams are identified as coldwater
ecosystems based largely on topography and elevation (as a water temperature surrogate). Coldwater
streams are the most widespread aquatic habitat of the mountain region of North Carolina, representing
approximately 91% of stream and river aquatic habitats in Western North Carolina, and approximately
93% of these habitats on the Nantahala and Pisgah National Forests. Aquatic communities within
coldwater streams are generally anchored by one or more species of trout (brook, brown, and/or
rainbow), and one or more species of dace (blacknose or longnose). Sculpins, fantail darters, chubs and
other minnows also may be present, as well as crayfish and aquatic insects. Freshwater mussels may
occur but are rarely associated with lower order streams.

Environmental Consequences

Under Alternative A, law, regulation, and policy ensures that Forest Service activities meet high
standards for stream protection. As described above, the action alternatives have a theme around clean
and abundant water, providing desired conditions that support whole stream ecology more so than the
approach of the current forest plan, strengthening the ecosystem-based approach to project planning.
However, because of the high standards that the FS is required to meet under any alternative, as well as
the limited amount of the overall watersheds within FS management, the difference in environmental
consequences from Alternative A to the action alternatives is not quantifiable.

As summarized above, aquatic connectivity will continue to improve and sediment sources will continue
to be avoided or mitigated during plan implementation under any alternative. These improvements,
while measurable at the Forest-scale, are not expected to influence overall watershed condition in the
long term. There is simply too much other ownership on the landscape, making overall watershed health
and resilience, and therefore aquatic species and communities, mostly out of Forest Service control. The
Forests will continue good stewardship of aquatic resources under all alternatives. Additionally, the
Forests will continue to work with partners across ownership boundaries to improve conditions across
ownerships whenever possible.

Therefore, it is reasonable to assume that species associated with stream habitats on the Forests will
continue to persist on the landscape, and even thrive, on the Forests over time under any alternative.

Small River (Orders 4-6) Associates
Affected Environment

Across the Nantahala and Pisgah NFs, mid-order aquatic systems may be classified as cold-, cool-, or
warmwater ecosystems based largely on topography and elevation (as a water temperature surrogate).
Most of the time, small rivers are situated on the landscape such that both cold- and warmwater aquatic
communities are represented. In this type of transitional ecosystem (i.e., coolwater ecosystems), it is not
uncommon to find trout, as well as smallmouth bass, and a higher diversity of nongame species. Crayfish
and aquatic insects are well-represented, and freshwater mussels may occur where flow and substrate
conditions permit.

Small rivers are prevalent throughout the mountain region of North Carolina, generally occurring at mid-
to lower elevations, and along the Eastern Continental Divide, where the mountain region transitions
into the piedmont region. However, because of ownership patterns, these habitats are present, but not
in large amounts, on the Nantahala and Pisgah NFs.

Although most cool- and warmwater aquatic habitats in North Carolina are of medium and higher
stream order (i.e. 4th order or greater), this species group also includes low-elevation reaches where
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perennial streams originate. These habitats support the most diverse aquatic communities on the
Nantahala and Pisgah NFs, and in some cases, represent the most diverse aquatic communities in the
southeast and across the United States.

Environmental Consequences

Under Alternative A, law, regulation and policy ensures that Forest Service activities meet high standards
for stream protection. As described above, the action alternatives have a theme around clean and
abundant water, providing desired conditions that support whole stream ecology more so than the
approach of the current forest plan, strengthening the ecosystem-based approach to project planning.
However, because of the high standards that the FS is required to meet under any alternative, as well as
the limited amount of the overall watersheds within FS management, the difference in environmental
consequences from Alternative A to the action alternatives is not quantifiable.

As summarized above, aquatic connectivity will continue to improve and sediment sources will continue
to be avoided or mitigated during plan implementation under any alternative. These improvements,
while measurable at the Forest-scale, are not expected to influence overall watershed condition in the
long term. There is simply too much other ownership on the landscape, making overall watershed health
and resilience, and therefore aquatic species and communities, mostly out of Forest Service control. The
Forests will continue good stewardship of aquatic resources under all alternatives. Additionally, the
Forests will continue to work with partners across ownership boundaries to improve conditions across
ownerships whenever possible.

Therefore, it is reasonable to assume that species associated with small river habitats on the Forests will
continue to persist on the landscape, and even thrive on the Forests over time under any alternative.

Medium and Large River (Orders 6+) Associates
Affected Environment

Across the Nantahala and Pisgah NFs, higher-order aquatic systems (i.e. greater than 6th order) are
classified as warmwater ecosystems based largely on topography and elevation (as a water temperature
surrogate). However, coolwater (transitional) aquatic communities may occur in these systems
depending on local conditions (see Small River Associates). In this type of ecosystem, bass, catfish,
sunfish, and a diversity of nongame species are present. Crayfish and aquatic insects are well-
represented. Freshwater mussels occur where flow and substrate conditions permit; however, occupied
range of most mussel species is greatly reduced form historic levels (see Affected Environment, Aquatic
Resources).

Medium and large rivers occur across the mountain region of North Carolina, generally occurring at mid-
to lower elevations. However, because of ownership patterns, these habitats are present, but not in large
amounts, on the Nantahala and Pisgah NFs. These habitats support the most diverse aquatic
communities on the Nantahala and Pisgah NFs, and in some cases, represent the most diverse aquatic
communities in the southeast and across the United States.

Chapter 3: Biological Resources: Terrestrial Ecosystems: Background 3-95



Final Environmental Impact Statement — Nantahala and Pisgah National Forests Land Management Plan

Environmental Consequences

Under Alternative A, law, regulation, and policy ensures that Forest Service activities meet high
standards for stream protection. As described above, the action alternatives have a theme around clean
and abundant water, providing desired conditions that support whole stream ecology more so than the
approach of the current forest plan, strengthening the ecosystem-based approach to project planning.
However, because of the high standards that the FS is required to meet under any alternative, as well as
the limited amount of the overall watersheds within FS management, the difference in environmental
consequences from Alternative A to the action alternatives is not quantifiable.

As summarized above, aquatic connectivity will continue to improve and sediment sources will continue
to be avoided or mitigated during plan implementation under any alternative. These improvements,
while measurable at the Forest-scale, are not expected to influence overall watershed condition in the
long term. There is simply too much other ownership on the landscape, making overall watershed health
and resilience, and therefore aquatic species and communities, mostly out of Forest Service control. The
Forests will continue good stewardship of aquatic resources under all alternatives. Additionally, the
Forests will continue to work with partners across ownership boundaries to improve conditions across
ownerships whenever possible.

Therefore, it is reasonable to assume that species associated with medium and large river habitats on
the Forests will continue to persist on the landscape, and even thrive on the Forests over time under any
alternative. It is important to remember that higher order, warmwater streams are not common on the
Forests.

Pond, Lake, and Reservoir Associates
Affected Environment

The Nantahala and Pisgah NFs include many miles of shoreline surrounding mountain reservoirs, but not
the waterbodies themselves. The Forest Service actively manages access to these resources, which is
addressed in other parts of this analysis. Authority under the Wyden Amendment allows the Forest
Service to cooperate with partners and landowners such as the North Carolina Wildlife Resources
Commission, Tennessee Valley Authority, and other utility companies to enhance habitat and angling
opportunities associated with these reservoirs because they are important recreational opportunities on
the Nantahala and Pisgah NFs. Additionally, several small lakes and ponds occur on the Forests, but their
acreage is very small, and each resource is distinct in its habitat, fauna, and management objectives.

Aquatic communities in these systems largely reflect the streams or rivers they impound. Additionally,
many of them are highly managed for angling opportunities, so it is not uncommon to see additional
species present. In this type of ecosystem, bass, catfish, sunfish, and a diversity of nongame species are
present. Walleye, white bass, striped bass, perch, salmon, and a variety of forage species (e.g. shad) may
also be present. Crayfish and aquatic insects are present, mostly in edge and shallow areas. Freshwater
mussels occur, but are uncommon, due largely to alteration (i.e. flooding) of suitable habitat.

The National Forests in North Carolina maintains an active program of enhancing aquatic habitats (and
thereby angling opportunities) within ponds, lakes, and reservoirs on the Forests.

Environmental Consequences

Under Alternative A, law, regulation, and policy ensures that Forest Service activities meet high
standards for stream protection. As described above, the action alternatives have a theme around clean
and abundant water, providing desired conditions that support whole stream ecology more so than the
approach of the current forest plan, strengthening the ecosystem-based approach to project planning.
However, because of the high standards that the FS is required to meet under any alternative, as well as
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the limited amount of the overall watersheds within FS management, the difference in environmental
consequences from Alternative A to the action alternatives is not quantifiable.

As summarized above, aquatic connectivity will continue to improve and sediment sources will continue
to be avoided or mitigated during plan implementation under any alternative. These improvements,
while measurable at the Forest-scale, are not expected to influence overall watershed condition in the
long term. There is simply too much other ownership on the landscape, making overall watershed health
and resilience, and therefore aquatic species and communities, mostly out of Forest Service control. The
Forests will continue good stewardship of aquatic resources under all alternatives. Additionally, the
Forests will continue to work with partners across ownership boundaries to improve conditions across
ownerships whenever possible.

Therefore, it is reasonable to assume that species associated with pond, lake, and reservoir habitats on
the Forests will continue to persist on the landscape, and even thrive on the Forests over time under any
alternative. It is important to remember that these habitats are not common on the Forests.

Aquatic Species Sensitive to Sediment

For aquatic species requiring larger substrate particles and associated interstitial spaces, management
activities designed to mitigate or eliminate stream sedimentation are critical to native aquatic species
persistence. For example, loss of habitat quality and quantity resulting from stream sedimentation is
identified as one of the largest threats to native brook trout persistence by the Eastern Brook Trout Joint
Venture (EBTJV 2018).

The National Forests in North Carolina maintain an active program of designing and implementing
stream sedimentation minimization features during all land management activities that are often more
conservative than what is required by state, federal, and local law, regulation, and policy. Forest Service
monitoring of Best Management Practice application and implementation shows that over 93% of the
time, no visible sediment is reaching stream channels-- that design features are planned and
implementing correctly (exceeding required standards), resulting in the reduction or elimination of
sediment transport to local streams during project implementation (NFs in NC 2018).

Environmental Consequences

Environmental consequences for each alternative considered in detail were estimated for a single
indicator for each USGS 6th level hydrologic unit on the Nantahala and Pisgah National Forests using the
Ecological Sustainability Evaluation: density of Forest Service roads and trails within 100 feet of a water
body within each USGS 6th level hydrologic unit. Appendix C and the project record contain detailed
information.

Table 24. ESE Composite Scores (All Watersheds, FS Lands) for the Riparian Road and Trail Density
Indicator

Indicator Existing Alt A Alt A Alts BCDE | Alts BCDE-
10 years 50 years 10 years 50 years

Sediment sensitive species

Ecological Sustainability Evaluation modeling for the Nantahala/Pisgah Forest Plan Revision (NPESE)
shows that conditions for the Sediment Sensitive species group will remain “good” over the next 50
years under Alternatives B, C, D and E. Whereas, conditions will improve to “very good” over the next 50
years under Alternative A (Table 24). Alternatives B, C, D and E implement the priority watershed
concept (see Water Resources section for description), and account for the slight decrease in 50-year
composite scores when compared to Alternative A. Basically, the priority watershed concept focuses
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work in a few watersheds to improve individual watershed condition, which can be reflected in forest-
wide decreases in composite score given that in many watersheds, Forest Service ownership may not be
high enough to influence indicator score, regardless of condition on Forest Service land. It is important to
note that although the rating for this indicator is different between the no-action (Alternative A) and
action (Alternatives B, C, D and E), there is no mathematical difference in the 50-year composite scores
for this species group (3.3 vs. 3.2, respectively).

Aquatic Species Sensitive to Nonpoint Source Pollution

Sediment is the largest contributor to nonpoint source pollution. For aquatic species requiring larger
substrate particles and associated interstitial spaces, management activities designed to mitigate or
eliminate stream sedimentation are critical to native aquatic species persistence. For example, loss of
habitat quality and quantity resulting from stream sedimentation is identified as one of the largest
threats to native brook trout persistence by the Eastern Brook Trout Joint Venture (EBTJV 2018).

The National Forests in North Carolina maintain an active program of designing and implementing
stream sedimentation minimization features during all land management activities that are often stricter
than what is required by state, federal, and local law, regulation, and policy. Forest Service monitoring of
Best Management Practice applications and implementation shows that over 93% of the time no visible
sediment is reaching stream channels and that design features are planned and implementing correctly
(exceeding required standards), resulting in the reduction or elimination of sediment transport to local
streams during project implementation (NFs in NC 2018). This species group is also affected by the
amount of urban and agricultural land uses across the landscape.

Environmental Consequences

The following discussion is related to the one above for the Species Sensitive to Sedimentation species
group-- the difference being that this species group addresses all lands, whereas the previous section
focuses on Forest Service lands only.

Environmental consequences for each alternative considered in detail were estimated for a single
indicator for each USGS 6th level hydrologic unit on the Nantahala and Pisgah National Forests using the
Ecological Sustainability Evaluation: percent of urban and agricultural land use within each USGS 6th
level hydrologic unit. Appendix C and the project record contain detailed information.

Table 25. ESE Composite Scores (All Watersheds) for the Percent Urban and Agricultural Land Use
Indicator

Indicator Existing Alt A Alt A Alts BCDE | Alts BCDE-
10 years 50 years 10 years 50 years

Nonpoint source pollution
sensitive species

Ecological Sustainability Evaluation modeling for the Nantahala/Pisgah Forest Plan Revision (NPESE)
shows that conditions for the Nonpoint Source Pollution Sensitive species group will remain “fair” over
the next 50 years under all alternatives (Table 25), despite condition and improvement on Forest Service
lands described above. This is largely because the factors influencing these composite scores are out of
Forest Service control. These ratings of “fair” should be viewed and interpreted in context with the
composite scores from the Sediment Sensitive and Hydrologic Modification Sensitive species groups, as
they are closely related.
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Aquatic Species Sensitive to Point Source Pollution

Point source pollution is regulated by the North Carolina Division of Water Resources (NCDWR) through
implementation of the National Pollutant Discharge Elimination System (NPDES). These discharges can
affect water quality and, subsequently, aquatic species if not managed properly.

NCDWR records indicate that in 2017, eleven permitted discharges occurred on the Nantahala and
Pisgah National Forests representing approximately 10% of the permitted discharges within the planning
area (see Appendix C, Permitted Discharges by Watershed, Table F). This indicates that point source
pollution on public lands may not be the threat to aquatic systems, but that this threat is much greater
when discharges on other ownerships are considered.

Environmental Consequences

Environmental consequences for each alternative considered in detail were estimated for a single
indicator for each USGS 6th level hydrologic unit on the Nantahala and Pisgah National Forests using the
Ecological Sustainability Evaluation: number of permitted discharges, irrespective of ownership.

Appendix C and the project record provide detailed descriptions of this indicator and values as well as
species associated with this species group. It is important to note that this species list is not all-inclusive
but rather a compilation of federally listed species, species of conservation concern, focal species, and
other closely-associated species.

All proposed action alternatives provide protection and management of this species group in the same
way. Given that the Forests support only 10% of permitted discharges across the planning area, this
species group can be used to reflect the influence of other ownerships on aquatic species.

In this sense, Ecological Sustainability Evaluation for the forest plan revision predicts that conditions for
the Point Source Pollution Sensitive species group will remain “fair” over the next 50 years under
Alternatives A, B, C, D, and E (Table 26). This is largely because the factors influencing these composite
scores are out of Forest Service control.

Table 26. ESE Composite Scores (All Watersheds) for the Permitted Discharges Indicator

Indicator Existing Alt A Alt A Alts BCDE | Alts BCDE-
10 years 50years | 10years 50 years

Point source pollution
sensitive species

Aquatic Species Sensitive to Invasive Species (Aquatic Community Health)

For aquatic species sensitive to the presence of exotic, often invasive, species, general awareness and
reasonable management actions are vital to native species’ persistence. The U.S. Geological Service
(USGS) has compiled the most comprehensive list of nonindigenous aquatic species in the United States
(USGS 2018). In Western North Carolina, seventy-one species have been identified as nonindigenous to
all or part of the state. Of these species, fifteen have been identified as exotic species affecting aquatic
community diversity (see Appendix C, Nonindigenous aquatic species associated with the Nantahala and
Pisgah NF, Table F). Most of the remaining species have been moved to or across North Carolina as part
of historic efforts to improve angling opportunity, enhance diversity, or through incidental introduction
from bait buckets.

Of the exotic nonindigenous aquatic species, Asian clam (Corbicula fluminea) and brown trout (Sa/lmo
trutta) have exerted the most pressure on native mussel and trout communities across the Forests.
Similarly, although native to the U.S., rainbow trout (Oncorhynchus mykiss), rusty crayfish (Faxonius
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rusticus) and virile crayfish (Faxonius virilis) have exerted extreme pressure on native trout and crayfish
communities.

This species group is addressed through the establishment of plan components (e.g., AQS-DC-01, AQS-
DC-02, AQS-5-01, see also “Water Resources” section) to protect and improve water quality and quantity,
and aquatic habitats, and to enhance aquatic diversity (mostly through population augmentation).

Table 27. Summary (Number of Species by Group) of Nonindigenous Aquatic Species Associated with
the Nantahala and Pisgah National Forests (USGS 2018)

Native to U.S., But Not Native to:

Species Exotic North Western | Atlantic | Tennessee

Group Carolina NC Slope Basin Total
Fish 11 7 18 20 7 63
Mussels 1 0 0 0 1
Snails 2 1 0 0 0 3
Crayfish 0 2 0 0 0 2
Turtles 0 0 0 1 0 1
Other 1 0 0 0 0 1
Total 15 10 18 21 7 71

Environmental Consequences

Environmental consequences for each alternative considered in detail were estimated for two aquatic
invasive species indicators for each USGS 6th level hydrologic unit on the Nantahala and Pisgah National
Forests using the Ecological Sustainability Evaluation (ESE Tool): (1) presence of Corbicula, as a measure
of effects on the native freshwater mussel community composition (not used for watersheds that do not
support freshwater mussels), and (2) percent brook trout suitable habitat occupied by brown or rainbow
trout, as a measure of effects of nonnative species on native brook trout. Since Corbicula is considered
naturalized effects on native mussels diminished over time, the indicator is not summarized below. Data
on exotic crayfish distribution is not complete enough to estimate effects on native crayfish species at
this time.

All of the proposed alternatives provide the same protection and management of this species group.
Given the limited capacity of species restoration across the Forests, even with partners, the Ecological
Sustainability Evaluation modeling for the Nantahala/Pisgah Forest Plan Revision (NPESE) predicts that
conditions for the Aquatic Species Sensitive to Invasive Species group, in terms of fish community
composition, will remain “fair” in the next 50 years under all alternatives (Error! Reference source not
found.).

Table 28. ESE Composite Scores (All Watersheds) for the Aquatic Community Health Indicator

Indicator Existing Alt A Alt A Alts BCDE | Alts BCDE-
10 years 50 years 10 years 50 years

Aquatic Community Health
(fish community)
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Aquatic community health will be maintained under all alternatives, although native brook trout will
continue to be displaced by brown and rainbow trout. Invasive species such as brown and rainbow trout
and Asian clam have been present on the landscape for over a century. It is likely that aquatic
communities have reached a new (although perhaps, undesirable) homeostasis. And it is possible, that
cumulative effects of things out of Forest Service control, such as broad-scale changes in land use or
climate change, could result in changes in this assessment.

Aquatic Species Sensitive Hydrologic Modification

For aquatic species sensitive to hydrologic modifications (i.e., the quality and quantity of streamflow,
including migration barriers such as dams and improperly installed trail and road stream crossings),
general awareness and reasonable management actions are critical to native aquatic species persistence.
Loss of aquatic habitat quality and sediment or large wood transport capacity and fragmentation of
aquatic populations at barriers are threats to aquatic species persistence.

The National Forests in North Carolina maintain an active prioritization and restoration of stream
channels and aquatic habitat including aquatic organism passage projects at man-made barriers,
particularly on the Nantahala and Pisgah National Forests. This will continue in the future as an area of
emphasis, described in revised plan objective AQS-0-03.

Environmental Consequences

Environmental consequences for each alternative considered in detail were estimated for a single
hydrologic modification indicator for each USGS 6th level hydrologic unit on the Nantahala and Pisgah
National Forests using the Ecological Sustainability Evaluation: density of known dams and road-stream
intersections on Forest Service land within each watershed.

All proposed alternatives provide protection and management of this species group in the same way.
Ecological Sustainability Evaluation modeling for the Nantahala and Pisgah Forest Plan Revision (NPESE)
shows that conditions for the Hydrologic Modification Sensitive species group will improve from “good”
to “very good” over the next 50 years under all alternatives (Table 29). It is important to note that this
indicator reflects improvement on Forest Service land. Although collaborative efforts to improve aquatic
ecosystem connectivity are expected to occur on other ownerships, these actions are largely out of
Forest Service control.

Table 29. ESE Composite Scores (All Watersheds, FS Lands) for the Hydrologic Connectivity Indicator

Indicator Existing Alt A Alt A Alts BCDE | Alts BCDE-
10 years 50 years 10 years 50 years

Hydrologic Connectivity
Sensitive Species

3.3.2 Terrestrial Ecosystems

This section discloses effects of the alternatives on terrestrial ecosystems at multiple scales, including an
analysis of forestwide conditions, ecozones, species groups, unique habitats, other fine filter
associations, and threatened, endangered, and demand species

3.3.2.1. Background

Ecological Integrity

This analysis is built on the assumption that ecosystems are most resilient when they have high
ecological integrity, which is characterized by having composition, diversity, and functional organization
comparable to those of natural habitats within a region. An ecological system has integrity when its
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dominant characteristics (e.g., elements of composition, structure, function, and ecological processes)
occur within their natural ranges of variation and can withstand and recover from most perturbations
imposed by natural environmental dynamics or human influences (36 CFR 219.19).

The natural range of variation (NRV) is defined as the variation of ecological characteristics and
processes over scales of time and space that are appropriate for a given management application. NRV is
not the same as desired conditions. NRV is a tool for assessing ecological integrity and does not
necessarily constitute a management target (FSH 1909.12 Sec 05). For purposes of this analysis, NRV
serves as a guide for assessing whether alternatives are moving toward ecological integrity. In some
locations on the forest, it is appropriate to be outside the range of desired conditions to achieve social,
economic, cultural, or ecological objectives (FSH 1909.12 Sec 23.11a).

Ecosystems within their NRV have greater ecological integrity and will be more resilient to the effects of
changing patterns and types of disturbance (Parrish et al. 2003). Resilience is generally defined as the
ability of an ecosystem to absorb or recover from the effects of disturbances through preservation,
restoration, or improvement of its essential structures and functions and redundancy of ecological
patterns across the landscape (Hayward et al. 2016).

Stressors can be defined as factors that directly or indirectly degrade or impair ecosystem composition,
structure, or ecological process in a manner that impairs its ecological integrity, such as invasive species,
loss of connectivity, or the disruption of a natural disturbance regime.

Ecological restoration is the process of assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed. Ecological restoration focuses on reestablishing the composition, structure,
pattern, and ecological processes necessary to facilitate terrestrial and aquatic ecosystems sustainability,
resilience, and health under current and future conditions (2012 planning rule). Some ecosystem
restoration objectives may be accomplished through passive management strategies, where no action or
activity is needed, such as allowing forests to age towards desired conditions or allowing natural
revegetation of roads and trails that are no longer in use. Other restoration objectives will require active
management to maintain or restore ecological conditions. For example, restoration activities include
prescribed burning to maintain or restore fire-adapted ecosystems.

Ecosystem function and processes influence terrestrial ecosystem composition and structure. The
evaluation of function can be found throughout the EIS. For example, the soils section analyzes impacts
on soil productivity; the air section analyzes impacts of biogeochemical cycling; the fire section analyzes
the effects of alternatives on fire regime condition class, fire frequency and severity; the forest health
section analyzes the potential impact from nonnative invasive species, etc. This terrestrial ecosystem
section includes analyses of the successional pathways of major vegetation types and the ability of
native species to use habitat that fulfills their life cycle needs of breeding, foraging, migration, and
sheltering. Therefore, while not provided its own heading, function of ecological processes is inherently
part of the analyses.

Similarly, connectivity is part of the analyses distributed throughout the EIS. For example, connectivity is
considered in the analyses of resilient and connected landscapes of the climate change section; the
analysis of the designated old growth network section; and in evaluation of specific group indicators
analyzed in this section, such as road density sensitive species.

This analysis examines the effects to ecological integrity through analysis of composition and structure of
ecological systems on the forest. Composition refers to the biological elements that comprise the
ecozone from genes, to species, to ecological communities and ecosystems. Structure refers to the
organization and physical arrangement of biological elements such as snags and down woody debris,
vertical and horizontal distribution of vegetation, stream habitat complexity, landscape pattern, and
connectivity (FSM 1909.12).
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Coarse-Filter, Fine-Filter Approach

When an ecosystem has high ecological integrity and key ecosystem characteristics are within the natural
range of variation, the biological diversity associated with the ecosystem has the greatest opportunity for
conservation. Forest plans must ensure that the diversity of plant and animal communities in the plan
area and the long-term persistence of native species in the plan area are sustained. By maintaining
functionally viable populations of all species and the essential ecosystem processes that they provide,
the long-term productivity of ecosystems and their ability to produce goods and services for human use
(ecosystem services) will be sustained (Lindenmayer and Franklin 2002).

A combination of ecosystem- and species-specific strategies are included in the forest plan to provide
for biological diversity and viable species populations. This ecosystem- and species-specific approach is
referred to as the coarse-filter/fine-filter approach.

Coarse-filter strategies are based on providing a mix of ecological communities across a planning
landscape rather than focusing on the needs of specific individual species, with the goal of providing for
ecological integrity or biological diversity at an appropriate landscape scale (Kaufmann et al. 1994). The
premise behind a coarse-filter approach is that native species evolved and adapted within the limits
established by natural disturbance patterns, prior to extensive human alteration, and that a patchwork
of variable habitat conditions shifted across the landscape. To reflect underlying ecological processes,
these conditions function at large spatial (hundreds of square miles) and temporal scales (generations to
centuries).

Across the landscape, providing or emulating a range of ecological conditions like those that sustained
native species in the past offers the best assurance against losses of biological diversity and maintains
habitats for a vast majority of species in an area. The underlying assumption is that the ecological
conditions provided by an effective coarse-filter approach contribute to the overall biological diversity
across the entire plan area. With a biologically effective coarse-filter approach in place, more costly and
information-intensive fine-filter strategies can be focused on the few species of special concern whose
habitat requirements are not fully captured by coarse-filter attributes (Seymour and Hunter 1999).

Fine-filter approaches for maintaining biological diversity are based on providing the specific habitat
elements needed by individual species, or other groupings of species. Assumptions underlying this
approach are that biodiversity can best be maintained by managing habitat for the needs of all species
by either considering species individually or by aggregating species into groupings and that coarse-filter
approaches might not adequately provide the ecological conditions necessary to support every species
(Baydack et al. 1999). Fine-filter strategies rely on an understanding of individual species’ life
requirements and demographic information and on direct measurements of critical habitat elements
needed for their survival, distribution, and abundance.

To analyze with a coarse- to fine-filter approach, this analysis begins at the forestwide scale, steps down
to ecozones, unique habitats, species groups, and then addresses species such as Species of
Conservation Concern, threatened and endangered species, demand species, and others. Sometimes an
ecozone, unique habitat, or species group provides coarse-filter support; other times fine-filter plan
components are added at these scales to address a particular species need that is not otherwise
addressed.

Forestwide Structure

The forestwide analysis focuses on the changes that are expected in the most limited structural classes
on the forest: young forest, old growth forest, and open woodlands.
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Ecozones

The analysis then scales down to the ecological plant communities of the forest. An ecological zone, or
ecozone, is a unit of land that supports a specific plant community or plant community group based on
environmental factors such as geology, temperature, moisture, soil fertility, and solar radiation (Simon,
2011). Ecozone composition and structure result from ecological processes, such as natural succession,
but also from disturbances such as fire and other biotic and abiotic stressors. Across the landscape,
ecozones contribute to landscape integrity and diversity through varied age classes and structural
components, susceptibility to various disturbance regimes, and species composition and diversity.
Ecozones are impacted not only by historic events and management but also by present-day
management, emerging threats, and a changing climate.

As part of the plan revision process, eleven ecozones have been mapped across western NC, including:
spruce-fir, northern hardwood, high elevation red oak, acidic cove, rich cove, mesic oak, dry-mesic oak,
dry oak, pine-oak heath, shortleaf pine, and floodplains. The assessment for the plan revision (pp 21-58)
provides comprehensive detailed information about the individual ecozones. These ecozones are
dynamic, open systems where the current state is not fixed but rather always in a state of change due to
ecological processes and disturbances. The eleven ecozones are the foundation of a coarse-filter
approach that provides ecological conditions to sustain associated plant and animal species. More
information on the identification of ecozones is available in the project record.

The proposed plan includes desired conditions for each ecozone (Proposed Plan, Table 2) that describe
the composition, structure, function and ecological processes that are constantly influencing the
ecozone. These desired conditions were built with consideration of the NRV which serves as a guide to
understanding how to restore a resilient ecosystem with structural and functional properties that will
enable it to persist into the future.

In addition to desired conditions, the proposed plan includes objectives that outline the proposed path
from current conditions toward desired conditions.

Unique Habitats

Twenty-five unique habitats have been identified on the Nantahala and Pisgah NFs. Twenty-four are
addressed in this EIS since Beech Gap Forest and Boulderfield Forest were combined (reference below
and Appendix C). An analysis of these habitats and the species groups related to specific habitat
elements (e.g., snags and den trees, coarse woody debris, etc.) provides a basis for evaluating whether
the plan alternatives provide for the species that depend on these habitats.

More information about the unique habitats on the forest and the process used to evaluate them in this
analysis is addressed in the “Unique Habitats” section below.

Species Groups

For analytical purposes, 1,055 species (including Species of Conservation Concern, Threatened and
Endangered Species, and others described below) were placed into 24 species groups based on general
habitat needs, specific habitat requirements (e.g., snags, den trees, coarse woody debris, hard and soft
mast, etc.), limiting factors, or threats (Appendix C). Many species occur in multiple species groups and
where possible, species groups were associated with ecozones. These species groups, along with
analyses of rare and unique habitats, provided a method for checking the coarse-filter approach for
sustaining plant and animal diversity.

Threats discussed in this analysis are those that were used as indicators in the Ecological Sustainability
Evaluation. Some emerging threats were not included in the ESE analysis because the extent of impacts
of these threats were not available at the species group scale, however many insects and diseases are
generally addressed in the “Forest Health” section of the EIS.
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Anticipated indirect, and cumulative effects of forest plan coarse- and fine-filter plan components
developed to ensure species viability, within the context of each species group, are disclosed below. A
viable population is defined as a population of a species that continues to persist over the long term with
sufficient distribution to be resilient and adaptable to stressors and likely future environments (36 CFR
219.19).

Species of Conservation Concern

A comprehensive list of plant and animal species was compiled to assess revised the impacts of the
proposed plan on species diversity. The 2012 National Forest Planning Rule requires that the regional
forester identify Species of Conservation Concern (SCC) that are “known to occur in the plan area” for
which “the best available scientific information indicates substantial concern about the species’
capability to persist over the long term in the plan area.” To identify SCC, during the plan revision
assessment phase, a team consisting of a botanist/ecologist and a wildlife/aquatic biologist developed a
comprehensive list of plant, wildlife, and aquatic species with the potential to occur on the Nantahala
and Pisgah NFs. This list was developed via coordination with state, federal, tribal academic and
nongovernmental organizations and was based on a variety of sources, including the existing Regional
Forester’s Sensitive Species list and input from a diverse group of species and species group experts. This
resulted in 339 Species of Conservation Concern identified for the Nantahala and Pisgah NFs in a letter
from the regional forester dated July 2, 2015. The Regional Forester updated the Species of Conservation
Concern list in December 2021 based on additional information learned during the planning process. The
complete list of SCCis included in Appendix C.

Habitat conditions for all Species of Conservation Concern were evaluated through the analyses of
species groups and unique habitats. Specific attention was given where stressors may directly or
indirectly degrade or impair habitat conditions.

Threatened and Endangered Species

Twenty federally listed threatened and endangered species have been identified as occurring on the
Nantahala and Pisgah NFs. Additionally, eight species that potentially occur because the Forests are
within the range of those species are included (Appendix C). To help comply with Section 7(1)a of the
Endangered Species Act, each of these species was evaluated to assure conditions for recovery are
provided.

More information about the threatened and endangered species on the Forests and the analysis used to
evaluate them is found in the “Threatened and Endangered Species” section below.

Species Analyzed in the Ecological Sustainability Evaluation Tool

In addition to Threatened and Endangered species and Species of Conservation Concern, an additional
689 plant and animal species were included in this analysis based on the request of the public or other
species experts involved in the development of the plan and EIS. These species do not have regulatory
requirements for the Forest Service but were considered if (1) they were of general conservation
concern to all or part of the local scientific community and (2) are known to occur on the Forests, or
suitable habitat exists and species occurrence is proximal to the Forests. Species meeting the criteria
above were evaluated through internal and external collaboration for relevancy to the Ecological
Sustainability Evaluation (ESE) tool (see below for more information on the tool). Appendix C outlines the
process for including and excluding species from the ESE tool analysis. Currently, the ESE tool includes
the following species:

o Federally listed species (T&E),

e Species of Conservation Concern (SCC),
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e Regional Forester’s Sensitive Species (RFSS),
e Proposed Focal Species (FS),

e Species identified as Species of Greatest Conservation Need (SGCN) in the North Carolina
Wildlife Action plan (NCWAP),

e Species identified as Federal Species of Concern (FSC), Candidate (C), Bird of Conservation
Concern (BCC), or Species at Risk (SAR) by the USFWS,

e Species petitioned for federal listing, and currently in the review process
e Species identified as Threatened or Endangered by the State of North Carolina,

e Species identified as “rare,” including some watch list species, tracked by the NC Natural
Heritage Program,

e Species identified by the Eastern Band of Cherokee Indians as culturally important, and

e Species receiving attention due to environmental sensitivity, general rarity, or other conservation
perspective from regional and range-wide scientific collaboratives such as the Partners for
Amphibian and Reptile Conservation, Appalachian Mountain Joint Venture, Partners in Flight,
and The American Fisheries Society.

Three animal species of conservation concern (golden winged warbler, cerulean warbler, and elk) and
one species group (terrestrial salamanders) are discussed in detail in this section due to public
comments during the NEPA process and scientific consensus on the need for additional attention based
on severely declining trends and/or environmental sensitivity.

Demand Species

The terrestrial ecosystems analysis concludes with a discussion of demand species (i.e. those gathered,
hunted, or fished) that have significant public interest.

More information about the demand species on the forest and the analysis used to evaluate them is
found in the Demand Species section below.

North Carolina Natural Heritage Natural Areas

Some forest sites that contain special biodiversity significance are recognized as Natural Heritage Natural
Areas (NHNAs) by the North Carolina Natural Heritage Program. As part of their mission, the North
Carolina Natural Heritage Program (NCNHP) seeks to identify, document, and consolidate rare species
and natural community information across North Carolina, including the Nantahala and Pisgah NFs.

Rather than analyze effects to NHNAs as a separate indicator, this analysis addresses the ecological
integrity of these areas by considering the ecozones and unique habitats, species groups, and rare
species.

Analysis Methods and Assumptions
Ecological Sustainability Evaluation

The Ecological Sustainability Evaluation (ESE) tool is a strategic conservation planning tool used by the US
Forest Service Southern Region for forest planning. Ecological sustainability in this context is defined as
the capability of ecosystems to maintain ecological integrity (36 CFR 219.19). This analysis tool is based
on the structure of the Open Standards for the Practice of Conservation (CMP 2018) planning tool and
utilizes a standardized process that is adaptable to forest specific priorities and needs. The ESE tool
employs prioritization algorithms utilizing rank, importance rating, attributes and indicators, stressors
and threats, scope and severity ratings, and management opportunities to assist and support
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management decisions. The tool includes a process record with documentation for assumptions made
within the tool.

The general approach to evaluating ecological sustainability and species diversity is to 1) define
ecological systems (ecozones and unique habitats), key characteristics, stressors and threats to these
systems; 2) identify species for these ecological systems and link them to species groups; 3) link species
groups to ecological systems ; 4) identify indicators and values to sustain all ecological systems and
species groups; 5) estimate outcomes of the indicators for each alternative; 6) calculate ecological
sustainability scores for each ecological systems and species group by alternative; 7) check plan
components for species specific needs. Detailed information is documented in Appendix C of this EIS and
in the project record.

A key consideration in using the ESE tool in this evaluation is the direction of change from current
conditions to expected future conditions over time. The ESE tool has four broad categories of conditions
calculated using the Ecological Sustainability scoring system: “poor,” “fair,” “good” and “very good.”
Because many of the ecozones in western NC were damaged and degraded in the past, many are
currently estimated to be of “poor” or “fair” condition (compared with desired conditions, Proposed
Plan, Terrestrial Ecosystems, Tables 2 & 3), depending on the extent of recovery that has occurred over

the last 80 to 100 years (Table 30), and may take multiple planning cycles to see improvement.

Table 30. Overall Ecological Sustainability Scores

Range of Condition | Condition Definition of Ecological Sustainability Evaluation Score
Score Applied to Planning Elements

3.25-4.00 Very Good Element conditions are optimal

2.50-3.24 Good Element conditions are acceptable

1.75-2.49 Fair Element conditions are slightly inadequate

1.00-1.74 Poor Element conditions are severely inadequate

An important interpretation of ESE tool conditions for this evaluation is whether the ecozone or species
group scores would improve over the next 10 to 50 years, even if the condition remains in the same
condition category. Using a coarse-filter perspective, when the ecological sustainability composite score
improves over the existing condition by moving from a lower to a higher ranking, or by improving the
score within the same ranking over time, it is assumed that plant and animal species associated with the
ecozone or species group would persist and potentially even expand. Maintaining a stable composite
score means that the current condition of the plant and animal species associated with the ecozone or
species group would be maintained. Conversely, declining overall scores over time indicate that
alternatives may not adequately protect ecosystem sustainability and the diversity of associated species.
This analysis will also disclose when it is beyond the authority of the Forest Service, or not within the
inherent capability of the plan area, to maintain or restore ecological conditions that would result in
maintaining or improving the ecological sustainability score.

Additional assumptions regarding the ESE tool analysis are documented in Appendix C of this EIS and in
the project record. Appendix C provides a list of species all the species in the tool, and the species
groups, with their associated species. Additionally, it documents the indicators used to analyze each
species group, and the values associated with those indicators, by alternative. Parts of this EIS analysis
used data and summaries from outside the ESE framework to provide a more complete assessment.

Spectrum
To analyze the alternatives of the EIS on vegetation, Spectrum software was used. Spectrum is a linear

programming model that estimates outcomes of applying active or passive management practices to
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forested stands. The general approach is to 1) stratify the land base by Region 8 forest types??, 2)
estimate structural changes of forest stands (growth and yield) for active or passive management, and 3)
identify objectives and constraints in the model based on plan direction, and 4) estimate outcomes for
each alternative. Some outcome measures were used as inputs in the ESE tool.

Detailed information about the Spectrum analysis, including assumptions is documented in Appendix D
of this EIS. Spectrum is better able to model changes to forest structure over time compared to
composition.

In addition to modeling the EIS alternatives, several climate scenarios were developed that changed the
natural disturbance patterns. This was used to estimate potential changes to management goals under
different levels of natural disturbances. These model changes are documented in this FEIS, Appendix D.

Natural disturbances were estimated for the natural range of variation (NRV) using State and Transition
Simulation (ST-SIM) software and used to develop the seral states of ecozones for NRV. It was useful to
compare results of Alternative E between Spectrum and ST-SIM. There are noted differences between
the model formulations. For example, Spectrum used FIA forest types as an analysis unit whereas ST-SIM
used ecozones. It was difficult to generate a clean crosswalk among these different analysis units. ST-SIM
uses annual timesteps whereas Spectrum used 10-year decadal planning periods. ST-SIM has 11 models,
one for each ecozone, that are modelled and run independent of each other. Spectrum incorporates all
analysis units and potential management actions in one model that allows for interactions among the
analysis units. Regardless of the differences, it is useful to find where the model results converge or
differ for Alternative E. Refer to Appendix D for further details.

Summary of Proposed Plan Components for Terrestrial Ecosystems; Plant and Animal
Diversity

Alternative A

Alternative A, the existing Forest Plan emphasizes a full range of functioning ecosystems, from old
growth to early successional systems that are distributed across the landscape. Management of
designated old growth patches as well as interior bird patches and black bear habitat are aimed at
providing for a diversity of species that rely on diverse habitat across the forest. Ecozones are not
discussed in the current plan.

Action Alternatives: Overview

The revised plan takes an ecosystem approach to management, considers ecological needs across the
landscape, and frames desired conditions and objectives relative to a modelled natural range of
variation. The following highlights key facets of the revised plan (note: this is not a comprehensive list of
all plan components that contribute to ecological integrity and sustainability).

Priorities for restoration include the following as Forest Plan Desired Conditions:
e Restoring key characteristics of composition, structure, and ecological processes;

e Reducing departure where composition and structure are departed from the natural range of
variation;

e Improving ecosystems using both active and passive management that includes both natural
disturbance and silvicultural practices, including prescribed fire;

e Fire-adapted systems are improved by restoring the natural fire regimes.

20 Forest Inventory and Analysis (FIA) forest types were cross walked to modeled ecological zones based on a 2012
collaborative effort that involved state and research partners. Refer to the FEIS Appendix D, table 1B.
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Active restoration is accomplished through vegetation management. This includes improving stand
conditions using various methods and providing forest commodity and non-commodity products
through active restoration on both land suited and not-suited for timber production. Lands suited for
timber production have a regularly scheduled timber harvest program (See Appendix B of the Proposed
Forest Plan). Standards and guidelines impose limits on projects that are designed for active restoration
purposes. One key standard stipulates that: “timber production will not be the primary purpose for
projects and activities and shall complement the ecological restoration desired conditions and
objectives” (Alternative B/C/D ECO-S-01).

Desired conditions and objectives for Terrestrial Wildlife Habitat describe key habitats that are
emphasized across all the ecozones (Proposed Plan, Terrestrial Ecosystems). Structural habitat conditions
listed below are currently in short supply across the forest, and the proposed plan aims to increase these
them over multiple planning cycles. The long-term desired condition (acres) for these habitat conditions
is as follows:

e Young Forests, including Early Successional Conditions and open, grassy, herbaceous and
shrubby areas: 60,000 - 90,000 acres

e Open Forest Conditions: 360,000 - 480,000 acres
e Interior Forest Conditions: 500,000 — 600,000 acres
e Mature Forests, including late seral stages and old growth forest: 565,000 to 730,000 acres

Desired conditions for fine scale habitat components are also emphasized across all ecozones. Examples
include snags that provide roost and nest sites for bats and cavity- nesting birds, large diameter live and
dead trees, coarse wood on the forest floor, edge and transition habitats, and hard and soft mast.

Action Alternatives: Terrestrial Ecosystem Plan Components

The Proposed Plan identifies desired conditions and key characteristics at the landscape scale and for
each ecosystem, as well as estimated amounts of terrestrial wildlife habitat needed over many planning
cycles.

The Proposed Plan identifies a set of objectives that would advance the forests toward desired
conditions. All alternatives include a two-tiered approach to objectives. Tier 1 objectives are what we
would accomplish based on recent Forest Service budgets and capacity, while Tier 2 objectives reflect
additional outcomes that may be possible with additional resources, personnel, partner, or volunteer
support.

Objectives for the action alternatives are the same for Alternatives B, C and D and are contained in the
proposed plan table titled “Consolidated Objectives for Terrestrial Ecosystems.”

Objectives were modified in Alternative E in response to public comments, primarily to improve clarity
and to better frame the objectives in terms of annual actions that move toward desired conditions.
Objectives for prescribed burning and nonnative invasive species treatments were increased.

e Objectives for young forest, open forest woodlands and stand and community improvement
were reframed in terms of annual acres rather than decadal.

e An objective was added for thin and burn activities to improve woodland and open forest
conditions.

e The prescribed fire objective was increased to better reflect current capacity (Tier 1) and to
enable greater activity level if additional resources become available (Tier 2).

e Asecond tier was added for stand and forest community improvement practices.
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e The nonnative invasive species treatment objective was increased to better reflect current
capacity (Tier 1) and to enable greater activity level if additional resources become available

(Tier 2).

While these modified objectives result in a different pace of the achievement toward desired conditions,
the context and intensity of effects are within the scope of effects that were analyzed in the draft EIS.

Additionally, between draft and final, the terrestrial ecosystem section of the plan was reorganized to
provide a clearer delineation of subsections for Ecozones, Wildlife Habitat, Designated Old Growth
Network, Forest Health, and Timber. As a result of this reorganization, the numbers of plan components
changed. While most of the Alternative B, C and D objectives remained in Alternative E’s “Integrated
Ecosystem and Wildlife Habitat Objectives” section, some objectives were distributed to other sections
in the reorganization to improve the overall useability of the forest plan.

o The objective for old growth conditions was moved to the Designated Old Growth Network
section (former ECO-0-03 became OGN-0-01).
e Objectives for forest health and nonnative invasives moved to the new Forest Health section
(former ECO-0-08 and ECO-0-09 became FHL-O-01 and FHL-0-02).
e The objective for base cation analysis moved to the Watershed section where other
watershed