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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and institutions participating in or administering USDA
programs are prohibited from discriminating based on race, color, national origin, religion, sex, gender identity
(including gender expression), sexual orientation, disability, age, marital status, family/parental status, income
derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in
any program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (such as,
Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible Agency or USDA’s
TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-
8339. Additionally, program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027,
found online at http://www.ascr.usda.gov/complaint_filing cust.html and at any USDA office or write a letter
addressed to USDA and provide in the letter all of the information requested in the form. To request a copy of the
complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department
of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C.
20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer and lender.

Custer Gallatin National Forest Title Page: Photo Credit Top left to right — Aspen budding in spring, CGNF, M.
Leuschen-Lonergan; Spring green on the Sioux Ranger District, K. Hansen, CGNF; Arrowleaf Balsomroot blooms in
early spring, Sypes Canyon, Bozeman R.D., M. Leuschen-Lonergan; House Rock, high spring runoff, Gallatin Canyon,
Bozeman R.D., M. Leuschen-Lonergan; Early spring crocus blooms on forest, M. Leuschen-Lonergan; spring
emergence, bear on sypes trail, Bozeman R.D., T. Orr; Bozeman Field School on field trip with Forest Plan Revision
specialists, M. Leuschen-Lonergan, Custer Gallatin National Forest, Cattle graze on Ashland R.D., Custer Gallatin
National Forest.

Note: We make every effort to create documents that are accessible to individuals of all abilities; however,
limitations with our word processing programs may prevent some parts of this document from being readable by
computer-assisted reading devices. If you need assistance with this document, please contact the Custer Gallatin
National Forest at (406) 587-673.
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Draft Environmental Impact Statement
for the Revised Forest Plan

Custer Gallatin National Forest

Lead Agency: United States Department of Agriculture (USDA) Forest Service

Cooperating Agencies: Park County, Montana
Sweet Grass County, Montana
South Dakota Department of Game Fish and Parks
State of South Dakota

Responsible Official: Mary Erickson, Forest Supervisor
10 East Babcock
Bozeman, MT 59715
406-587-6701

For Information Contact: Virginia Kelly, Forest Plan Revision Team Leader
10 East Babcock
Bozeman, MT 59715
406-587-6701

Abstract: This draft environmental impact statement discloses the effects of revising the Custer and Gallatin
National Forest Plans, which were developed in the 1980s. The proposed action is to provide revised
management direction in one forest plan now that the two national forests are administratively managed as
one unit (the Custer Gallatin National Forest). This document contains analysis of five forest plan alternatives
developed for the programmatic management of approximately 3,039,000 acres administered by the Custer
Gallatin National Forest.

Comments on this draft environmental impact statement must be received or postmarked within 90 days of
the Environmental Protection Agency’s publication of the notice of availability in the Federal Register. It is
important reviewers provide their comments at such times and in such a way that they are useful to the
agency’s preparation of the final environmental impact statement. Therefore, comments should be provided
prior to the close of the comment period and should clearly articulate the reviewer’s concerns and
contentions. Comments received in response to this solicitation, including names and addresses of those who
comment, will be part of the public record. Comments submitted anonymously will be accepted and
considered; however, anonymous comments will not provide the respondent with standing to participate in
subsequent administrative or judicial reviews.

The decision to approve the revised forest plan for the Custer Gallatin National Forest will be subject to the
objection process identified in the Planning Rule at 36 CFR 219 Subpart B (219.50 to 219.62). Only those
individuals and entities who have submitted substantive comments related to the Custer Gallatin National
Forest plan revision during the opportunities provided for public comment will be eligible to file an objection
(36 CFR 219.52(a)).

Electronic comments can be sent to:
https://cara.ecosystem-management.org/Public/Commentinput?project=50185

Comments delivered by U.S. mail can be sent to the Custer Gallatin National Forest Supervisor’s Office, 10
East Babcock, Bozeman, MT 59715.
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Chapter 1. Purpose and Need for Action

1.1 Introduction

The National Forest Management Act (NFMA) of 1976 (Public Law 94-588) requires the preparation of an
integrated land management plan by an interdisciplinary team for each unit of the National Forest
System (NFS). The Forest Service began using new planning regulations (2012 Planning Rule) to guide
collaborative and science-based revision of land management plans that promote the ecological integrity
of national forests while contributing to social and economic sustainability. Public involvement must be
provided in preparing and revising forest plans. Forest plans must provide for multiple use and sustained
yield of products and services, and include coordination of outdoor recreation, range, timber, watershed,
fish, wildlife and designated areas such as wilderness. The forest plan does not authorize site-specific
projects or activities; rather, it establishes overarching direction to guide future project and activity
decision making.

The Custer National Forest and the Gallatin National Forest were consolidated in 2014 into the Custer
Gallatin National Forest. Prior to the official combination, each forest had its own land management plan
(LMP).

The forest plan revision process began with preparation of an assessment that summarized the current
status and management of various resources on the Custer Gallatin National Forest. The Final
Assessment of Existing Conditions was published in February 2017. This assessment evaluated existing
information about relevant ecological, economic, and social conditions, trends, and sustainability, as well
as their relationship to the land management plan within the context of the broader landscape. This
information was used to identify any need for change in forest resources or in the management of those
resources, and as a basis for preparing the Custer Gallatin Draft Revised Forest Plan. The draft revised
plan was released as a proposed action for public review and comment (scoping) in early 2018. The
comments that were received were used to make changes to the draft plan and to develop alternatives
to the proposed action that are analyzed in this this document.

This draft environmental impact statement documents a programmatic National Environmental Policy
Act (NEPA) review. It discloses the broad environmental impacts and benefits of the proposed
alternatives, in contrast to analyses conducted for site-specific projects. This document describes, in
general terms, the expected effects of management during the plan period, but does not predict the
site-specific effects of future speculative actions each time the standards and guidelines are
implemented at the project level. Those site-specific effects would be disclosed in subsequent NEPA
reviews during the implementation of individual projects.

1.2 Proposed Action

The Forest Service proposes to revise the 1986 and 1987 Custer and Gallatin Land Management Plans in
compliance with the National Forest System land management planning rule (USDA, 2012a) (36 CFR
219).

The purpose and need for the proposed action is to: create one, unified land management plan
(hereinafter referred to as the “draft forest plan” or “draft revised forest plan”) for the Custer Gallatin
National Forest, address gaps in current plan direction, changes in ecological, social, and economic

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
1



Chapter 1. Purpose and Need for Action

conditions, and comply with the 2012 Planning Rule as well other new laws, policy, regulation, and
Forest Service direction adopted since 1986.

On January 3, 2018, the Custer Gallatin National Forest released the proposed action with a notice of
intent to prepare an environmental impact statement (EIS) in the Federal Register. The notice of intent
initiated the scoping process, which guides the development of the environmental impact statement.
The Custer Gallatin National Forest received over 10,000 public comments on the proposed action
during the 60-day comment period, which ended March 5, 2018. The Custer Gallatin plan revision team
reviewed all comments received, and the responsible official identified the significant issues that were
used to frame alternatives for the draft forest plan. The planning team used these issues and public
comments to refine the proposed action and build alternatives.

Additional documentation, including more detailed analysis of project area resources, public
involvement information and background information for the resource analyses may be found at the
Custer Gallatin National Forest Supervisor’s Office.

1.3 Document Organization

The Custer Gallatin Draft Environmental Impact Statement is organized into two documents:
¢ Volumel
¢ Chapter 1: Purpose and Need, Proposed Action, and Decision Framework
¢ Chapter 2: Public Involvement, Issues and Alternatives
¢ Chapter 3: Affected Environment and Environmental Consequences
¢ Chapter 4: Other disclosures, Preparers, and Distribution of the Environmental Impact Statement
¢ Literature Cited
e Volume 2

¢ Appendices

1.4 The Planning Area

The Custer Gallatin National Forest (the planning area), encompasses over 3 million acres in southern
Montana and the northwest corner of South Dakota. Stretching over 400 miles from its westernmost to
its easternmost boundaries, the Custer Gallatin is a highly diverse national forest ecologically, socially,
economically, and culturally.

The Custer Gallatin National Forest consists of two individual proclaimed national forests: the Custer
National Forest and the Gallatin National Forest. In 2014, the two national forests were combined to be
administratively managed as one national forest. For ease of discussion throughout this document, the
Custer Gallatin National Forest will also be referred to as the Custer Gallatin or the national forest when
referencing the single administrative unit, the staff that administers the unit, or the national forest lands
within the unit. The consolidated Custer Gallatin continues to operate with the forest plans developed
for each national forest in the 1980s, as amended.

The national forest includes portions of eleven counties (ten counties in Montana and one county in
South Dakota). The Custer Gallatin is administered in seven ranger districts, with offices located in Camp
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Crook, South Dakota, and in Ashland, Red Lodge, Livingston, Gardiner, Bozeman, and West Yellowstone,
Montana. The supervisor’s office is located in Bozeman, and an office is located in Billings, Montana.

The Custer Gallatin National Forest includes lands on the northern end of the Greater Yellowstone Area,
and several island mountain ranges. Individual places across the Custer Gallatin National Forest have
their own unique characteristics and conditions; these places, referred to as “geographic areas” (GAs),
define a landscape people associate with on the national forest. The Custer Gallatin determined
geographic areas using distinct land masses of the national forest, coupled with a sense of place with
meaning to the public. While Ashland and the Pryor Mountains are separate geographic areas, the eight
individual land units of the Sioux District are grouped into one geographic area. Because the Bridger,
Bangtail, and Crazy Mountains are in close proximity, they are grouped into one geographic area. The
Greater Yellowstone Area lands south of Interstate 90 were divided into two geographic areas at the
Yellowstone River, because one geographic area would be such a large area it begins to lose a distinctive

sense of place. Figure 1 displays the six geographic areas, and table 1 displays the acres of the national
forest by geographic area.
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Figure 1. Location of the Custer Gallatin National Forest and geographic areas

Table 1. Acres within the six geographic areas (GAs) on the Custer Gallatin National Forest

Towl pcres | AT Tt |
Geographic Area within GA System Lands
Sioux 177,636 164,460 92
Ashland 501,798 436,124 87
Pryor Mountains 77,944 75,067 96
Absaroka Beartooth Mountains 1,387,824 1,353,295 93
Bridger, Bangtail, and Crazy Mountains 314,598 205,025 64
Madison, Henrys Lake, and Gallatin Mountains 952,813 805,299 85
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1.5 Purpose and Need for Action

The purpose of the revised Custer Gallatin Land Management Plan is to revise the 1986 Custer and 1987
Gallatin Forest Plans and to provide an integrated set of plan direction for social, economic, and
ecological sustainability, and multiple uses of the Custer Gallatin lands and resources.

Changes in the current plans are needed to address requirements of the 2012 Planning Rule, findings
from the assessment, changes in conditions and demands since the 1986 and 1987 forest plans, and
public concerns. The draft revised forest plan is an outcome of collaboration with State and local
governments, other Federal agencies, tribal consultation, and public involvement.

In the 30 years since the current forest plans were developed: (1) the two national forests have been
combined administratively to be managed as a single national forest, (2) demographics have shifted, (3)
new threats have emerged, (4) new Forest Service planning regulations have been adopted, and (5) new
laws and policies have been adopted. Four broad categories described below relate to the need to
change. Taken together, the changes related to these four categories will result in substantial changes to
the current plans. The Preliminary Need to Change the Existing Custer and Gallatin Forest Plans
(February 2017) describes each category, with examples, in more detail:

e Address gaps in current plan direction, shifting demographics, and new threats that have emerged.

¢ Population growth near the national forest has increased demands for additional recreation
opportunity and access to the national forest.

¢ Plan direction reflecting the Custer Gallatin National Forest’s role in supporting local economies
through both commodity production, including timber, permitted grazing, and other multiple-
uses, and the service-based economy that includes recreation and tourism.

¢ Plan direction reflecting the Custer Gallatin National Forest’s role in meeting the range of public
recreation demands considering the social, environmental, fiscal, and regional context.

¢ Plan direction to prevent aquatic invasive species; neither current plan has direction relate to
this threat.

¢ Plan direction to prevent disease (for example, white-nose syndrome in bats and white pine
blister rust); current plans have no direction related to disease.

¢ The Forest Service acquired roughly 73,000 acres since the current plans were adopted, and
there is a need to provide management direction for these lands.

e Create one, unified forest plan for the Custer Gallatin National Forest.

¢ Depending on the resource or land use, either the Gallatin or the Custer Forest Plan may have
flexible or prescriptive management direction. Each plan has unique delineations and
descriptions of management areas. The number, arrangement, boundaries, and plan direction
for the existing management areas in the current plans are challenging to apply to project-level
activities. A unified plan replacing tactical, prescriptive language with strategic language is
needed to provide more efficient project planning.

¢ Unified plan direction is needed for topics such as wildland fire management, watershed
management, scenery management, and the recreation opportunity spectrum.
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e Comply with the 2012 Planning Rule and associated directives;

¢ Direction is needed to address social, economic and ecological sustainability and multiple uses.
e Reflect new laws, policy, regulation, and Forest Service direction adopted since 1986.

Revision is also needed because the current plans are beyond the 10 to 15 year duration provided by the
National Forest Management Act (NFMA) (16 U.S.C. 1606(e) (5) (A)).

1.6 Decision Framework

The 2012 Planning Rule specifies eight primary decisions to be made in forest plans:

e Forestwide components to provide for integrated social, economic, and ecological sustainability, and
ecosystem integrity and diversity, while providing for ecosystem services and multiple uses.
Components must be within Forest Service authority and consistent with the inherent capability of
the national forest (36 Code of Federal Regulations (CFR) 219.7 and 219.8-219.10).

e Identification of geographic area and management area specific components (36 CFR 219.7(d).

e Identification of suitability of areas for the appropriate integration of resource management and
uses, including lands suited and not suited for timber production (36 CFR 219.7(c)(2)(vii) and
219.11).

e Identification of the maximum quantity of timber that may be removed from the national forest (36
CFR 219.7(c)(2)(ix) and 219.11 (d)(6)).

e Identification of watersheds that are a priority for maintenance or restoration (36 CFR 219.7(f)(i).

e Recommendations to Congress (if any) for lands suitable for inclusion in the National Wilderness
Preservation System and rivers eligible for inclusion in the National Wild and Scenic Rivers System
(36 CFR 219.7(c)(2)(v) and (vi)).

e Identification or recommendation (if any) of other designated areas (36 CFR 219.7(c)(2)(vii).

e Plan monitoring program (36 CFR 219.7 (c)(2)(x) and 219.12.

The responsible official for the revised forest plan is the forest supervisor. After reviewing the results of
the analysis evaluated in the final environmental impact statement (FEIS), the responsible official will
issue a draft record of decision (ROD), in accordance with agency decision making procedures (40 CFR
1505.2) 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;

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

The draft forest plan includes recommendations for areas that can only be designated by statute, such as
wilderness. The draft forest plan provides a draft set of integrated plan direction for managing the
national forest for the next 10 to 15 years. However, even after approval of the plan, project level
environmental analysis will still need to be completed for specific proposals to implement the direction
in the forest plan. Forest plans do not make budget decisions. Should Congress emphasize specific
programs by appropriation, a redistribution of priorities would follow, regardless of the alternative
implemented.
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1.7 Relationship to Other Entities

The 2012 Planning Rule (36 CFR 219.4(b)) requires the review of the planning and land use policies of
other Federal agencies, State and local governments, and Indian Tribes. The Custer Gallatin staff consults
with 18 American Indian Tribes to gauge interest and issues for the forest plan revision. The national
forest established an “Intergovernmental Working Group” for city, county, State, Federal, and Tribal
representatives with webinars several times a year focused on current planning topics. District rangers
periodically brief county commissioners at county commission meetings. Forest planners brief the Custer
Gallatin Working Group at its monthly meetings and have met as requested with individuals and interest
groups.

The national forest notified all members of the Intergovernmental Working Group of the opportunity to
participate as a cooperating agency in forest plan revision, and the topic was the subject of an
Intergovernmental Working Group webinar in January 2018. Four agencies requested cooperating
agency status, and formal agreements have been executed for these four agencies:

e Park County, Montana

e Sweet Grass County, Montana

e South Dakota Department of Game Fish and Parks

e The State of South Dakota, represented by the South Dakota Department of Agriculture

The Forest Service reviewed the relevant planning and land use policies of other public agencies to
understand and give consideration to those agencies’ objectives. The Forest Service is not required to
ensure that a Forest Service land management plan is in accord with State, local or Tribal resource and
land management plans. In the course of considering those agencies’ objectives, however, the Forest
Service considers ways the Forest Service land management plan could contribute to common
objectives, address impacts, resolve or reduce conflicts and contribute to compatibility between Forest
Service and other agencies’ plans.

Appendix E of this environmental impact statement displays the compatibility review of 11 County
Growth Policies and County Comprehensive Plans, the City of West Yellowstone Growth Policy, State
Forest Action Plans, State Wildlife Action Plans, Statewide Comprehensive Outdoor Recreation Plans,
Bureau of Land Management Resource Management Plans, the Yellowstone National Park Foundation
Document and Land Management Plans of adjacent forests. Cooperating agencies contributed the
review of plans within their jurisdictions. Individual sections of the draft environmental impact
statement may evaluate additional plans.

1.8 Forest Service Planning

Forest Service planning takes place at different organizational levels and geographic scales. Planning
occurs at three levels—national strategic planning, National Forest System unit planning, and project or
activity planning. The Chief of the Forest Service is responsible for national planning, such as preparation
of the Forest Service strategic plan that established goals, objectives, performance measures, and
strategies for management of the national forests. National forest unit planning results in the
development, amendment, or revision of a land management plan, such as the Custer Gallatin Forest
Plan. The supervisor of the national forest is the responsible official for the development and approval of
a plan, plan amendment, or plan revision for lands under the responsibility of the supervisor. The forest
supervisor or district ranger is the responsible official for project and activity planning (219.2).
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1.8.1 National Strategic Planning

The USDA Forest Service Strategic Plan: Fiscal Year 2015-2020 contains four outcome-oriented goals for
the Forest Service, each with strategic objectives. The strategic plan can be accessed online
(www.fs.fed.us/strategicplan). The first two goals and related objectives are directly related to the
current planning effort:

e Sustain our Nation’s forests and grasslands
¢ Foster resilient, adaptive ecosystems to mitigate climate change
¢ Mitigate wildfire risk

¢ Conserve open space

e Deliver benefits to the public
¢ Provide abundant clean water
¢ Strengthen communities

¢ Connect people to the outdoors

The Forest Service continues to use the results of the 2010 Resources Planning Act Assessment (USDA,
2012c and 2016), a report on the status and projected future trends of the nation’s renewable resources
on all forests and rangelands, as required by the 1974 Forest and Rangeland Renewable Resources
Planning Act. The assessment includes analyses of forests, rangelands, wildlife and fish, biodiversity,
water, outdoor recreation, wilderness, urban forests, and the effects of climate change on these
resources. The assessment provides a snapshot of current U.S. forest and rangeland conditions (all
ownerships), identifies drivers of change for natural resource conditions, and projects the effects of
those drivers on resource conditions 50 years into the future. This assessment uses a set of future
scenarios that influence the resource projections, allowing the exploration of a range of possible futures
for United States renewable natural resources. Alternative future scenarios were used to analyze the
effects of human and environmental influences on U.S. forests and rangelands, including population
growth, domestic and global economic growth, land use change, and climate change.

In addition, the U.S Department of Agriculture (USDA) strategic plan for fiscal years 2018-2022 has
specific goals that also align with the 2012 Planning Rule, including (1) facilitate rural prosperity and
economic development, and (2) ensure productive and sustainable use of Our National Forest System
lands. The USDA strategic plan can be accessed on the USDA’s Web site (www.usda.gov).

1.8.2 National Forest System Unit Planning

The National Forest Management Act of 1976 (Pub. L. 94-588) amended the Forest and Rangeland
Renewable Resources Planning Act of 1974. The National Forest Management Act requires the
preparation of an integrated land management plan by an interdisciplinary team for each unit of the
National Forest System (national forests and grasslands). The public must be involved in preparing and
revising land management plans, also called forest plans. Forest plans must provide for multiple use and
sustained yield of products and services and include coordination of outdoor recreation, range, timber,
watershed, fish, wildlife, and designated areas such as wilderness. The forest plan does not authorize
site-specific prohibitions or activities; rather, it establishes overarching direction to guide future project
and activity decision making.
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The 2012 Planning Rule for Land Management Planning for the National Forest System sets forth process
and content requirements to guide the development, amendment, and revision of land management
plans to maintain and restore National Forest System land and water ecosystems while providing for
ecosystem services (the benefits people obtain from the National Forest System planning area) and
multiple uses (USDA, 2012b). The final planning directives, effective January 30, 2015, are the key set of
agency guidance documents that direct implementation of the 2012 Planning Rule (USDA, 2015).

1.8.3 Project and Activity Planning Consistency and Transition to the
Revised Plan

As required by National Forest Management Act and the planning rule, subject to valid existing or
statutory rights, all projects and activities authorized by the Forest Service after approval of this plan
must be consistent with the applicable plan components (16 U.S.C. 1604(i)) as described at 36 CFR
219.15. Previously approved and ongoing projects and activities are not required to meet the direction
of the forest plan and will remain consistent with the direction in the 1986 and 1987 forest plans, as
amended.

All project or activity approval documents, made after the effective date of the plan, will describe how
the project or activity is consistent with the applicable components of the forest plan. 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:

1. Modify the proposed project or activity to make it consistent with the applicable plan components;
2. Reject the proposal or terminate the project or activity;

3. Amend the plan so that the project or activity will be consistent with the plan as amended;

4

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.

Resource plans (example travel management plans) developed by the national forest that apply to the
resources or land areas within the planning area must be consistent with the plan components. Resource
plans developed prior to this plan decision will be evaluated for consistency with the plan and updated if
necessary.

Authorizations for occupancy and use made before this plan approval may proceed unchanged until time
of reauthorization. At time of reauthorization, all permits, contracts, and other authorizing instruments
must be made consistent with the forest plan, subject to subject to valid existing or statutory rights, as
provided at 36 CFR 219.15(d).
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2.1 Introduction

This chapter describes and compares the alternatives considered by the responsible official for the draft
forest plan. It includes a discussion of how the alternatives were developed, issues raised, descriptions
and comparisons of the alternatives, and alternatives that were not considered in detail. Numbers such
as acres, miles, and volumes are approximate due to the use of geographic information systems data and
rounding.

Chapter 2 presents the alternatives in comparative form, providing a clear basis for choice among
options by the decision maker. Chapter 3, "Affected Environment and Environmental Consequences,”
summarizes the information used to compare alternatives and contains the detailed basis used to
measure the potential environmental consequences of each of the alternatives.

2.2 Alternative Development

As discussed in Chapter 1, this forest plan revision effort is based on the requirements of the 2012
Planning Rule, findings of the forest assessment, changes in conditions and demands since the 1986 and
1987 forest plans, and public concerns. A list of significant issues was identified from the public
involvement period, and some of these issues drove the development of alternatives. Some additional
items, such as the Wild and Scenic River eligibility study and the wilderness inventory and evaluation, are
addressed in the revision because they are required by planning regulations (such as, 36 CFR
219.17(3)(b)(1)).

The Council on Environmental Quality regulations, with respect to the National Environmental Policy Act
(NEPA) procedures and specifically the aspect related to alternative development (36 CFR 40 1502.14),
are fundamental to the process. This section of the Code of Federal Regulations reads as follows:

This section is the heart of the EIS. Based on the information and analysis presented in the
sections on the affected environment (1502.15) and the environmental consequences (1502.16),
it should present the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice among options by the
decision maker and the public. In this section agencies shall:

a. Rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives
which were eliminated from detailed study, briefly discuss the reasons for their having been
eliminated.

b. Devote substantial treatment to each alternative considered in detail including the proposed
action so that reviewers may evaluate their comparative merits.

c. Include reasonable alternatives not within the jurisdiction of the lead agency.
d. Include the alternative of no action (which represents the current plans).

e. ldentify the agency's preferred alternative or alternatives, if one or more exists, in the draft
statement and identify such alternative in the final statement unless another law prohibits the
expression of such a preference.

f.  Include appropriate mitigation measures not already included in the proposed action or
alternatives.

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
9



Chapter 2. Alternatives

All reasonable alternatives to the proposed action must meet the purpose and need for change and
address one or more of the significant issues. Not all possible alternatives were carried into detailed
study, because the list of options would have been prohibitively large. Instead, the responsible official
identified those alternatives that met the criteria and created a reasonable range of outputs, direction,
costs, management requirements, and effects from which to choose.

Revised plan alternatives represent a range of possible management options. Information presented
here and in Chapter 3 provide the basis from which to evaluate the comparative merits of the
alternatives. Each alternative emphasizes specific land and resource uses and deemphasizes other uses
in response to the significant issues.

Alternative A (often referred to as the current plans in this document) is the no-action alternative, which
reflects the 1986 and 1987 forest plans, as amended to date, and accounts for current laws, regulations,
and terms and conditions from biological opinions. Alternative B was released for public review and
comment as the proposed action, and subsequently updated in response to public comment and
internal Forest Service review. Development of the alternatives C, D, and E was driven by issues
identified during scoping.

The Custer Gallatin has not identified a preferred alternative(s) at this point, but plans to identify a
preferred alternative in the final environmental impact statement (FEIS) after reviewing and considering
the analysis presented in this document and comments received by the public.

2.3 Public Involvement

The Custer Gallatin forest plan revision process was publicly launched in January 2016 with email
announcements, a press release, social media, and web site information. A Federal Register notice of
initiation for the Assessment of the Custer Gallatin National Forest was published on February 4th, 2016.
The forest plan revision team held 15 public meetings in February and March 2016 to explain forest plan
revision; to describe the scope and scale of the national forest; and to gather local knowledge and
information, current trends, conditions, perceptions and concerns.

A second set of meetings during the summer of 2016 shared information about results to date on the
assessment process and early ideas of the need to change the existing forest plans. These meetings also
provided a forum for people to share what they care about and what they want to see from the Custer
Gallatin National Forest. A Draft Assessment Report and twenty five draft, in depth topical reports were
released for public review on November 30, 2016 and feedback was requested by January 6, 2017. The
national forest received about 150 submissions from the public, plus approximately 600 letters asking
that bison be identified as a species of conservation concern and a focal species. The plan revision team
examined all feedback, and updated the Assessment Report and individual specialist reports as
appropriate.

As planning moved into development of a proposed action, a third set of public meetings were held in
early 2017 and focused on the distinctive roles and contributions of the Custer Gallatin and on
developing desired conditions. In summer 2017, public feedback was requested on the draft eligible Wild
and Scenic Rivers and the Wilderness Inventory. Webinars provided an overview of both of these
processes. A fourth set of meetings during the fall of 2017 gathered the public’s ideas on early plan
components.
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The notice of intent for the proposed action to prepare an environmental impact statement was
published in the Federal Register on January 3, 2018. The notice of intent asked for public comment on
the proposal for a 60-day period. The agency held 16 public meetings and 8 webinars to provide
opportunities to better understand the proposed action so that meaningful public comments could be
provided by the end of the scoping period. The national forest received about 10,500 comments, of
which about 1,000 were considered unique comments. Using the comments from the public, other
agencies, tribes, and organizations, the Custer Gallatin’s interdisciplinary team developed a list of issues
to address through changes to the proposed action, development of alternatives, or in analysis of
impacts of the alternatives.

In April 2018, the national forest shared a range of preliminary alternatives focused on recommended
wilderness and other forest plan allocations. Forest plan land allocations were of interest to many who
commented on the proposed action. The maps were available online and the national forest hosted two
public meetings for the public to review and provide feedback on the range of preliminary alternatives.
The preliminary alternatives were revised in response to public feedback and further internal review.

2.4 |Issues

Issues serve to highlight effects or unintended consequences that may occur from the proposed action
or alternatives, giving opportunities during the analysis to reduce adverse effects and compare trade-offs
for the decision maker and public to understand. Issues were identified through scoping. Significant
issues were defined as those directly or indirectly caused by implementing the proposed action, involve
potentially significant effects, and could be meaningfully and reasonably evaluated and addressed within
the programmatic scope of a forest plan. Some issues are best resolved at finer scales (subsequent
environmental analysis) where the site-specific details of a specific action and resources it affects can be
meaningfully evaluated and weighed. Conversely, some issues have already been considered through
broader programmatic environmental analysis (such as the Northern Rockies Lynx Management
Direction (NRLMD) Final Environmental Impact Statement). In these cases, the issues focus on evaluating
the effects unique to and commensurate with the decisions being considered here.

In many cases, plan direction was revised in response to comments, and the revised direction is included
in all of the revised plan alternatives.

Revised plan alternatives were developed around those significant issues that involved unresolved
conflicts concerning alternative uses of available resources (40 CFR 1500.2(e)). The Custer Gallatin
National Forest identified the following significant issues during scoping that drove alternative
development.

2.4.1 Issues that Drove Alternatives

Forest Plan Land Allocations and Allowed Uses

The allocation of recommended wilderness areas was a primary issue for many of the public
commenters. Public comments regarding recommended wilderness areas ranged from commenters
asking the national forest to consider all existing inventoried roadless areas for recommended wilderness
areas, or to include all possible lands from the wilderness inventory. At the other end of the spectrum,
commenters desired no recommended wilderness areas. Many commenters recommended the
consideration of additions, boundary modifications, or deletions to specific areas that were identified in
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the proposed action. Commenters also provided recommendations on types of uses they wished to be
allowed or not allowed in recommended wilderness areas.

The proposed action included seven backcountry areas, with direction to maintain the generally
undeveloped or lightly developed character of these areas. Public comments proposed additional
backcountry areas, different boundaries, and allowed uses in backcountry areas.

The proposed action included eight recreation emphasis areas; these are areas offering a variety of
quality recreation opportunities for a wide range of users and challenges to a wide range of skills. Public
comments proposed additional recreation emphasis areas, different boundaries, and different allowed
uses in recreation emphasis areas.

In addition to the issue of the amount and location of recommended wilderness areas and backcountry
areas, whether or not to allow motorized recreation and mechanized recreation (such as bicycles) within
these areas was also a primary concern of many public comments. Comments included those in favor of
prohibiting motorized and mechanized means of transport within recommended wilderness areas or
certain backcountry areas, as well as those that desire to continue these uses unless the recommended
wilderness areas are formally designated by Congress. Some motorized users do not want to see further
restrictions on motorized recreation. The mountain bike community was concerned about the potential
loss of access to areas that they currently use, or requested additional areas be available for mountain
biking use. To address these public concerns, alternatives vary in whether motorized or mechanized
recreation is suitable in recommended wilderness area, and alternatives vary in the configuration of
recommended wilderness area boundaries to include or exclude certain trails that allow motorized or
mechanized recreation. Alternatives vary in whether motorized or mechanized recreation is suitable in
the Pryor Mountain backcountry areas, and whether mechanized recreation is suitable in the Bad
Canyon Backcountry Area.

Some commenters requested more motorized recreation opportunities. The recreation opportunity
spectrum (ROS) is a classification tool used by Forest Service managers to provide visitors with varying
challenges and outdoor experiences. Recreation opportunity spectrum classifies National Forest lands
into six management class categories defined by setting and the probable recreation experiences and
activities it affords including: urban; rural; roaded natural; semi-primitive motorized; semi-primitive non-
motorized; and primitive. The recreation opportunity spectrum varies by alternative in concert with the
varying forest plan allocations; with alternatives varying in the amount of motorized recreation
opportunity spectrum acreage.

While not a topic of high public interest, inclusion of the Stillwater Complex as a land allocation varies by
alternative as needed to be consistent with the overall theme of an alternative.

Measurement indicators:

e number of recommended wilderness areas, acres of recommended wilderness areas, uses allowed
or not allowed in recommended wilderness areas, miles of motorized and mechanized trails no
longer available in recommended wilderness areas, and acres of winter motorized recreation
opportunity no longer available in recommended wilderness areas
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e number of backcountry areas, acres of backcountry areas, uses allowed in backcountry areas, miles
of motorized and mechanized trails no longer available in backcountry areas and acres of winter
motorized recreation opportunity no longer available in backcountry areas

e number of recreation emphasis areas and acres of recreation emphasis areas
e inclusion of the Stillwater Complex land allocation

e acres in each recreation opportunity spectrum class

Wildlife: Bison, Bighorn Sheep and Connectivity

Many commenters desired that bison and bighorn sheep be designated as species of conservation
concern or focal species. Commenters also provided feedback on plan direction for bison and bighorn
sheep. While the designation of any species as a species of conservation concern cannot vary by
alternative, bison plan direction varies by alternative to reflect tradeoffs between management for
wildlife or livestock.

Commenters also identified substantial declines in bighorn sheep populations and distribution, including
extirpation from parts of the national forest. Commenters were concerned about potential disease
transmission from domestic sheep and goats to bighorn sheep. To address these concerns, alternatives
vary in their approach to permitted domestic sheep and goat grazing, to recreational goat packing, and
to agency use of domestic sheep and goats for weed control.

The 2012 Planning Rule requires the revised plan to address connectivity; this topic was also a subject of
public comments. All revised plan alternatives have forestwide plan components to address connectivity,
and in addition, revised plan alternatives vary by inclusion of “key linkage areas.”

Measurement indicators:

e level of proactive Forest Service management related to bison

e areas where permitted domestic sheep and goat grazing would be allowed use

e areas where permitted recreational goat packing would be allowed use

e areas where public recreational goat packing would be suitable use

e areas where agency use of domestic sheep and goats for weed control would be allowed

e inclusion of key linkage areas

Timber Harvest and Timber Production

Timber harvest and production was raised as an issue by public commenters. This topic includes the
identification of lands suitable for timber production, estimated volume outputs of timber, and timber
harvest conducted both for timber production and for other purposes. The comments included requests
to increase the amount of lands suitable for timber production, increase timber volume offered from
National Forest System lands, and increase the number of acres treated with harvest. Conversely, other
commenters requested that few or no lands be suitable for timber production, and that less timber
harvest occurs on National Forest System lands.
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Measurement indicators:
e acres suitable for timber production

e acres unsuitable for timber production where harvest may occur for other purposes

volume for projected timber sale quantity (PTSQ)

projected wood sale quantity (PWSQ),

e acres of projected vegetation management (both fuels and timber harvest)

Objectives

Commenters requested that objectives for many resources be increased, such as weed treatment or trail
maintenance. An objective is a concise, measurable, and time-specific statement of a desired rate of
progress toward a desired condition or conditions. More objectives, or a higher objective for a particular
resource would mean a faster rate of progress to a desired condition, while fewer objectives or a lower
objective would mean a slower rate of progress to a desired condition. Objectives should be based on
reasonably foreseeable budgets and they are determined through a trend analysis of the past three to
five years of national forest budgets. Therefore, if objectives for some resource desired conditions
increase, objectives for other resource desired conditions would need to decrease. Alternatives vary
objectives, consistent with the theme of that alternative, while maintaining constant budget
assumptions across all alternatives. Objectives are expected minimum achievements and could be
exceeded with additional funding, additional authorities, or partnership opportunities.

Measurement indicators:

e numerical objectives described in table 9, objectives by alternative

Aircraft Landing Strips

Many commenters desired that recreational backcountry landing strips be acknowledged as an allowed
use of the national forest. Other commenters requested the use not be allowed. Alternatives vary on the
locations where recreational backcountry landing strips are allowed.

Measurement indicators:

e acres available for aircraft landing strips

2.4.2 Issues that Did Not Drive Alternatives

Other issues were raised both internally and externally. In many cases, plan direction was revised in
response to internal and external comments, and the revised direction is included in all of the revised
alternatives. While these issues did not drive the development of alternatives (other than aspects of
issues described above), they are important elements of the analysis in this document.

These issues include but are not limited to:
e air quality
e soils

e water supply and quality

e riparian areas
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o fisheries
e spread and control of invasive plants (weeds and aquatic invasive species)

e role of fire management, including fire suppression, the identification of high value resources, fire
suppression, and wildland urban interface (WUI) considerations

e natural range of variation (NRV) of vegetation conditions
e specific vegetation components (such as old growth, snags, and large trees)

e condition of specific plant species or types (whitebark pine, aspen, sagebrush, non-forested plant
communities, spruce and fir)

e carbon storage

e at-risk (federally listed threatened, endangered, proposed and candidate species and species of
conservation concern) plant and animal species

o wildlife species diversity and viability of species

e availability of certain wildlife species for hunting, trapping, viewing and other human uses
e areas of tribal interest

e cultural and historical resources

e livestock grazing

e infrastructure (such as roads, trails, facilities, and dams)

e recreation special uses, outfitter guides, permitted recreation facilities and uses (such as ski areas,
organizational camps, events, group use), developed and dispersed recreation

e scenic integrity objectives
e congressionally or administratively designated areas

e access and land status

2.5 Alternatives

The range of alternatives developed and presented is based on an evaluation of the information
gathered from public and internal comments and the purpose and need. While all alternatives provide a
wide range of ecosystem services and multiple uses, some give greater emphasis to selected resources
based on the theme of the alternative and response to revision topics.

The revised plan alternatives were developed based on the Custer Gallatin National Forest’s assessment
(2016); the need for change; desired conditions; implementation and monitoring of the current forest
plans; public, agency, and tribal input; and comments received during the public scoping period. The
alternatives represent a range of possible management options from which to choose. Each alternative
emphasizes specific land and resource uses and de-emphasizes other uses in response to the revision
topics. Some components may vary between alternatives to address the issues identified during scoping;
(the description of the alternatives provides specific details). Plan direction for desired conditions, goals,
standards, and guidelines typically remains constant for all revised plan alternatives, with the exceptions
noted.

In addition to the no-action alternative (A) (often referred to as the current plans in this document) and
the proposed action (B), which was modified based on public and internal comments, three additional
alternatives (C, D, and E) were developed based on the identified issues. The alternatives span the range
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of forest management practices and uses of available resources. The general theme and intent of each
alternative is summarized below, in relationship to the issues that drove alternatives. A limited number
of plan components vary by alternative.

2.5.1 Elements Common to All Alternatives

All alternatives adhere to the principles of multiple use and the sustained yield of goods and services
required by the Code of Federal Regulations (36 CFR 219.1 (b)). All alternatives are designed to:

meet law, regulation, and policy;

contribute to ecological, social, and economic sustainability;
provide sustainable levels of products and services;

provide integrated direction as included in the plan components;

allow reasonable access and mineral development for private mineral rights (locatable mining
claims, reserved and outstanding rights) and existing oil and gas leases on the national forest and
consistent with subject laws and regulations;

retain the existing decisions for the Northern Rockies Lynx Management direction and Grizzly Bear
Conservation Strategy direction;

manage the Hyalite-Porcupine-Buffalo Horn Wilderness Study Area consistent with the Montana
Wilderness Study Act of 1977 (unless released by Congress) and the 2001 Roadless Area
Conservation Rule (Roadless Rule);

retain all existing permitted activities and facilities;
do not make oil and gas leasing decisions; and

Do not make minerals withdrawal decisions

2.5.2 Elements Common to all Revised Plan Alternatives

In addition, under the revised plan alternatives:

Plan direction would be consistent with the 2012 Planning Rule and associated directives, and
emphasize adaptive management and consider the best available scientific information;

Plan direction would meet the purpose and need for change and address one or more significant
issues;

Plan direction would provide direction that is consistent with existing travel plans, except where
suitability for motorized recreation and mechanized recreation varies by revised plan alternatives.
Site-specific travel decisions needed to bring travel plans into compliance with the revised forest
plan would occur subsequent to the revised forest plan decision;

designations and plan components would remain constant for designated wilderness; the designated
East Rosebud Wild and Scenic River; Pryor Mountain Wild Horse Territory; research natural areas;
special areas; National Natural Landmarks; the Earthquake Lake Geologic Area; National Scenic,
Historic, and Recreation Trails; and the Beartooth Highway;

thirty eligible wild and scenic rivers and their plan components would remain constant;
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e arange of options would be provided if the Hyalite-Porcupine-Buffalo Horn Wilderness Study Area
were released by Congress. Inventoried roadless area direction would continue to apply in this area;

e plan components that provide the ecological conditions to support the persistence of species of
conservation concern remain constant for all revised plan alternatives. Regional Forester sensitive
species and management indicator species would no longer be in place under the revised plan
alternatives.

2.5.3 Alternative A — No Action (the Current Plans)

Alternative A, the no-action alternative, is also referred to as the current plans throughout this
document. Alternative A reflects current direction under the 1986 and 1987 forest plans, as amended,
and provides the basis for comparing alternatives to current management and levels of output.
Alternative A does not address some of the elements associated with the 2012 Planning Rule, such as
the natural range of variation of vegetation conditions, habitat connectivity or the conservation
watershed network. The Council on Environmental Quality regulations (40 CFR 1502.14d) requires that a
“no action” alternative be analyzed in every environmental impact statement (EIS). This does not mean
that nothing would occur under alternative A. The current conditions as described by each resource in
chapter 3 would continue. Under this alternative, current management plans would continue to guide
management of the national forest, and ongoing work or work previously planned and approved would
occur under that guidance. Laws and regulations that have been adopted since the 1986 and 1987 plans
will be analyzed as part of the no-action alternative (for example, the designation of inventoried roadless
areas). With respect to the identified issues, the alternative is described as follows:

e There are seven recommended wilderness areas (Lost Water Canyon, Line Creek Plateau, Red Lodge
Creek/Hellroaring, Mystic Lake, Burnt Mountain, Republic Mountain, and Lionhead.)

e There are three “low development areas” in the Ashland Geographic Area (King Mountain, Cook
Mountain, and the Tongue River Breaks), similar to the backcountry areas proposed in the revised
plan alternatives.

e There are land allocations for travel corridors with heavy recreation use (portions of the Gallatin
Canyon, Boulder River, Yankee Jim Canyon of the Yellowstone River, highway U.S. 212 in the Cooke
City vicinity, highways U.S. 191 and U.S. 287 in the West Yellowstone vicinity, and areas adjacent to
Hebgen Lake and Hyalite Reservoir, as well as most access corridors to developed recreation sites on
the former Custer National Forest.)

e The Hyalite-Porcupine-Buffalo Horn Wilderness Study Area would continue to be managed
consistent with the Montana Wilderness Study Act of 1977 and the 2001 Roadless Rule. In
Alternative A, the current Gallatin Forest Plan, Gallatin Travel Plan, and inventoried roadless area
direction would apply if the Hyalite-Porcupine-Buffalo Horn Wilderness Study Area were released by
Congress.

e There are land allocations for minerals activity.

e Existing motorized recreation and mechanized recreation is allowed in all areas currently allowed.
Mechanized recreation is allowed in the Lionhead Recommended Wilderness Area.

e Eleven eligible wild and scenic rivers are managed to continue their protection of identified
outstandingly remarkable values, tentative classifications and free-flowing nature.

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
17



Chapter 2. Alternatives

No specific bison management direction is stated in the current forest plans, although the forest
would continue bison management in conjunction with partners under the Interagency Bison
Management Plan.

While no specific management direction is stated related to disease transmission to bighorn sheep
from domestic sheep and goats, the Forest Service would follow current policy to only allow this use
if a risk assessment indicates risk of disease transmission to bighorn sheep can be minimized.

Lands suitable for timber production are based on the 1986 and 1987 plans as amended, with
current regulation and policy. When consistent with other plan components, harvest for purposes
other than timber production could occur on a subset of unsuitable lands.

Plan objectives are based on national forest accomplishments from 2014 through 2017 and reflect a
mix of resource enhancement, timber and wood products volume, hazardous fuel treatment, road,
trail and facility maintenance, and new recreation facilities.

Aircraft landing strips are allowed in certain areas subject to Forest Service permitting.

2.5.4 Alternative B

Alternative B is based on the detailed proposed action that was published with the notice of intent in
January 2018, with modifications in response to scoping comments and internal Forest Service review. It
is the result of public engagement efforts since 2016 and represents a mix of recommended wilderness
areas, backcountry areas, recreation emphasis areas, and lands identified as suitable for timber
production. With respect to the identified issues, the alternative is described as follows:

There would be nine recommended wilderness areas (Lost Water Canyon, Line Creek Plateau, Red
Lodge/Hellroaring, Mystic Lake, Republic Mountain, Gallatin Crest, Sawtooth, Taylor Hilgard, and
Lionhead.)

There would be nine backcountry areas (King Mountain, Cook Mountain, the Tongue River Breaks,
Punch Bowl, Big Pryor, Bear Creek, Bad Canyon, Buffalo Horn, and Cowboy Heaven).

There would be eight recreation emphasis areas (Main Fork Rock Creek, Boulder River, Cooke City
Winter, Yellowstone River, Hyalite, Gallatin Canyon, Hebgen Lakeshore, and Hebgen Winter).

The Hyalite-Porcupine-Buffalo Horn Wilderness Study Area would continue to be managed
consistent with the Montana Wilderness Study Act of 1977 and the 2001 Roadless Rule. If the
wilderness study area were released by Congress, portions of the wilderness study area would have
land allocations of recommended wilderness area, backcountry area and recreation emphasis areas;
a portion would be managed under inventoried roadless area direction.

There would be a Stillwater Complex land allocation for minerals.

Existing motorized recreation and mechanized recreation use, and continued use of existing
commercial communication facilities would be suitable in recommended wilderness areas.

Other non-wilderness uses would not be allowed in recommended wilderness areas, such as existing
or new use of cabins as recreation rentals, new recreation events such as races, and new commercial
communication facilities.

Plan components would support management of bison on the Custer Gallatin National Forest.
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New permitted domestic sheep and goat grazing, and permitted and non-permitted recreational
goat packing would not be allowed in the Madison, Henrys Lake, and Gallatin Mountains, the
Absaroka-Beartooth Mountains, and the Pryor Mountains Geographic Areas. Elsewhere on the
national forest, permitted domestic sheep and goat grazing, and permitted recreational goat packing
would be allowed only if a risk assessment indicated risk of disease transmission to bighorn sheep
can be minimized. Forestwide, use of domestic sheep and goats for weed control would be allowed
only if a risk assessment indicated risk of disease transmission to bighorn sheep can be minimized.

In addition to forestwide plan components that address connectivity, key linkage areas are included
in the northern end of the Gallatin Mountains and the west side of the Bridger Mountains.

All lands that were are not withdrawn from timber suitability due to legal or technical factors (for
example, designated wilderness) would be suitable for timber production except for research natural
areas, special areas, the Pryor Mountain Wild Horse Territory, the Continental Divide National Scenic
Trail, recommended wilderness areas, backcountry areas, eligible wild and scenic rivers, National
Natural Landmarks, and riparian management zones. When consistent with other plan components,
harvest for purposes other than timber production could occur on other lands not suitable for
production.

Plan objectives reflect a mix of resource enhancement, moving toward forested vegetation desired
conditions, timber and wood products volume, hazardous fuel treatment, road, trail and facility
maintenance, and new recreation facilities.

Aircraft landing strips would be allowed in certain areas subject to Forest Service permitting.

2.5.5 Alternative C

Alternative C also represents a mix of recommended wilderness areas, backcountry areas, recreation
emphasis areas, and lands identified as suitable for timber production. The alternative reflects the
Gallatin Forest Partnership proposal for the Gallatin and Madison Mountains. The alternative omits most
mountain biking trails from boundaries of the Lionhead Recommended Wilderness Area in response to
public interest. It also reflects public input for the uses in the Pryor Mountains Backcountry Areas, and
backcountry areas for the Crazy Mountains, West Bridgers, and Blacktail Peak. With respect to the
identified issues, the alternative is described as follows:

There would be nine recommended wilderness areas (Lost Water Canyon, Line Creek Plateau, Red
Lodge/Hellroaring, Mystic Lake, Republic Mountain, Gallatin, Cowboy Heaven, Taylor Hilgard, and
Lionhead.)

There would be twelve backcountry areas (King Mountain, Cook Mountain, the Tongue River Breaks,
Punch Bowl, Big Pryor, Bear Creek, Bad Canyon, Buffalo Horn, West Pine, Crazy Mountains, West
Bridgers, and Blacktail Peak). Suitable uses in some backcountry areas vary from alternative B.

There would be eight recreation emphasis areas as listed for alternative B. The Hyalite Recreation
Emphasis Areas would be larger in Alternative C than Alternative B.

The Hyalite-Porcupine-Buffalo Horn Wilderness Study Area would continue to be managed
consistent with the Montana Wilderness Study Act of 1977 and the 2001 Roadless Rule. If the
wilderness study area were released by Congress, the entire wilderness study area would continue
to be managed as an inventoried roadless area. In Alternative C, proposed land allocations for nearly
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all of the wilderness study area would include recommended wilderness area, backcountry area, and
recreation emphasis area; a portion would be managed under inventoried roadless area direction.

There would be a Stillwater Complex land allocation for minerals.

Motorized recreation and mechanized recreation use and continued use of existing commercial
communication facilities would not be suitable in recommended wilderness areas.

Other non-wilderness uses would not be allowed in recommended wilderness areas, such as new
recreation events and new commercial communication facilities. The use of the Windy Pass cabin as
a recreation rental would continue.

Plan components would support management of bison on the Custer Gallatin National Forest.

Plan components for new permitted domestic sheep and goat grazing, permitted and non-permitted
recreational goat packing, and use of domestic sheep and goats for weed control are the same as
described in alternative B.

In addition to forestwide plan components that address connectivity, key linkage areas are included
in the northern end of the Gallatin Mountains and the west side of the Bridger Mountains.

The criteria used for the timber suitability and availability determinations would be the same as
described for alternative B; except the Buffalo Horn, Punch Bowl, Big Pryor, and Bear Creek
Backcountry Areas would not be available for timber harvest.

Plan objectives reflect a similar mix of activities as described in Alternative B.

Aircraft landing strips would be allowed in certain areas subject to Forest Service permitting.

2.5.6 Alternative D

Alternative D was developed to address comments and themes of emphasizing natural processes and
restoration. This alternative would be responsive to commenters who desire more undeveloped
recreation opportunities, and a more prominent role for natural ecological processes. This alternative
includes the greatest amount of recommended wilderness areas, higher objectives for restoration, and
less land suitable for timber production. With respect to the identified issues, the alternative is
described as follows:

There would be thirty nine recommended wilderness areas (listed from the eastern geographic areas
to the western geographic areas): Cook Mountain, King Mountain, Tongue River Breaks, Bear
Canyon, Big Pryor, Crooked Creek-Lost Water Canyon, Punch Bowl, Chico Peak, Deckard Flats, Deer
Creek, Dome Mountain, East Rosebud to Stillwater, Emigrant Peak, Knowles Peak, Line Creek Plateau,
Mount Rae, Mystic, North Fork, Phelps Creek, Red Lodge Creek, Republic, Sheep Creek, Strawberry
Creek, Tie Creek, West Fork Rock Creek, West Woodbine, Crazy Mountains, Blacktail Peak, West
Bridger, Buck Creek, Cabin Creek North, Cabin Creek South, Cowboy Heaven, Gallatin, Lionhead,
Spanish Peaks East, Spanish Peaks South, Taylor Hilgard, and Yankee Jim Lake.

There would be one backcountry area (Chalk Buttes).

There would be four recreation emphasis areas (Main Fork Rock Creek, Yellowstone River, Hyalite,
and Gallatin Canyon). The Yellowstone River, Hyalite, and Gallatin Canyon recreation emphasis areas
would be smaller in Alternative D than in other alternatives.
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The Hyalite-Porcupine-Buffalo Horn Wilderness Study Area would continue to be managed
consistent with the Montana Wilderness Study Act of 1977 and the 2001 Roadless Rule. If the
wilderness study area were released by Congress, the entire wilderness study area would continue
to be designated as an inventoried roadless area. In Alternative D, nearly the entire wilderness study
area is proposed as recommended wilderness area.

There would be no Stillwater Complex land allocation for minerals, yet mining would continue in the
area.

Motorized recreation and mechanized recreation would not be suitable uses in recommended
wilderness areas.

Other non-wilderness uses would not be suitable in recommended wilderness areas, such as use of
cabins as recreation rentals, new recreation events, and commercial communication facilities.

Plan components would support management of bison on the Custer Gallatin National Forest,
including a year round self-sustaining bison population on the national forest.

New permitted domestic sheep and goat grazing, permitted and public recreational goat packing,
and use of domestic sheep, and goats for weed control would not be allowed.

The criteria used for the timber suitability and availability determinations would be the same as
described for alternative B.

In addition to forestwide plan components that address connectivity, key linkage areas are included
in the northern end of the Gallatin Mountains and the west side of the Bridger Mountains.

Plan objectives would emphasize resource enhancement, moving toward forested vegetation
desired conditions, hazardous fuel treatment, and moving toward wilderness character. Objectives
would deemphasize road and trail maintenance, and new recreation facilities. This alternative
proposes a lower timber and wood products volume.

Aircraft landing strips would not be allowed on the national forest.

2.5.7 Alternative E

Alternative E was developed to address comments and themes of higher human presence and use of the
national forest, additional recreation emphasis areas, increasing timber production from National Forest
System lands, additional motorized and mechanized recreation opportunities, and not including any
recommended wilderness areas. With respect to the identified issues, the alternative is described as
follows:

There would be no recommended wilderness areas.
There would be two backcountry areas (Buffalo Horn and Lionhead).

There would be twelve recreation emphasis areas (Main Fork Rock Creek, West Fork Rock Creek/Red
Lodge Mountain, Boulder River, Cooke City Winter, Yellowstone River, Hyalite, the M, Bridger Winter,
Storm Castle, Gallatin Canyon, Hebgen Lakeshore, and Hebgen Winter).

The Hyalite-Porcupine-Buffalo Horn Wilderness Study Area would continue to be managed
consistent with the Montana Wilderness Study Act of 1977 and the 2001 Roadless Rule. If the
wilderness study area were released by Congress, the entire wilderness study area would continue
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to be managed as an inventoried roadless area. In Alternative E, the entire wilderness study area
would become a backcountry area.

e There would be a Stillwater Complex land allocation for minerals.

e There would be no loss to existing motorized recreation or mechanized recreation. Additional
opportunity for motorized and mechanized recreation use would be provided.

e Plan components would support management of bison on the Custer Gallatin National Forest, but in
a less proactive manner than other revised plan alternatives.

e New permitted domestic sheep and goat grazing, permitted recreational goat packing and use of
domestic sheep and goats for weed control would be allowed only if a risk assessment indicated risk
of disease transmission to bighorn sheep can be minimized. Public recreational goat packing would
be a suitable use.

e Forestwide plan components address connectivity; this alternative does not include key linkage
areas.

e The criteria used for the timber suitability and availability determinations would be the same as
described for alternative B, except no recommended wilderness areas are included in alternative E.

e Plan objectives would emphasize timber and wood products volume. The additional Forest Service
funding needed to accomplish the higher timber volume would result in lower objectives for
resource enhancement, hazardous fuel treatment, moving toward wilderness character, and road
and trail maintenance.

e Aircraft landing strips would be allowed in certain areas subject to Forest Service permitting.

2.5.8 Alternatives Considered, but not Given Detailed Study

The Council on Environmental Quality requires Federal agencies to briefly discuss the reasons for
eliminating any alternatives that were not developed in detail (40 CFR 1502.14 (a). Public comments
received during scoping provided suggestions for alternative methods for achieving the purpose and
need for action. Some of these alternatives were outside the scope of the purpose and need for action,
duplicative of the alternatives considered in detail, or determined to be components that would cause
unnecessary harm. The alternatives provided by the public (in bold) and the subsequent agency
rationale as to why they were not given further detailed study are described below.

All Inventoried Roadless Areas (inventory roadless areas) should be recommended wilderness: Not all
of the lands designated as inventory roadless area were contained in the wilderness inventory, and only
lands in the wilderness inventory can be considered for recommended wilderness. Some of the lands
designated as inventory roadless area have roading or other developments that made portions of
inventory roadless areas ineligible for the wilderness inventory. Of the lands designated inventory
roadless area that were contained in the wilderness inventory, some inventory roadless areas or portions
of inventory roadless areas were not recommended as wilderness in any alternative because of
unmanageable boundaries or small size. Detailed rationale of the wilderness inventory is documented in
appendix D of the 2018 Proposed Action
(https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd567792.pdf) and detailed rationale for areas
excluded from recommended wilderness in any of the alternatives considered in detail is documented in
appendix D of this document.
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All areas in the wilderness inventory should be recommended wilderness: Not all of the lands in the
wilderness inventory are included as recommended wilderness in any of the alternatives considered in
detail for the following reasons. Detailed rationale is documented in appendix D of this document.

e Each area recommended as wilderness in any alternative considered in detail must have a clearly
defined boundary that supports management of the area for wilderness and other adjacent uses
(FSH 1909.12 Chapter 70). Boundaries should be easy to identify and locate on the ground and may
use locatable natural features (for example, ridges and perennial streams), locatable human features
and setbacks from locatable human features (for example, roads, trails, and powerlines), boundary
lines, section lines, lines between locatable points, or a metes and bounds survey. Once manageable
boundaries were established, some areas larger than 5,000 acres in the wilderness inventory were
smaller than 5,000 acres; too small to be recommended wilderness area.

e Many areas less than 5,000 acres were included in wilderness inventory because they are attached
to existing designated wilderness or lands managed as wilderness by other Federal agencies. Small
areas attached to other federal lands tend to be surrounded by non-wilderness use and difficult to
manage for wilderness character.

e Small additions to existing designated wilderness areas would result in less manageable boundaries
than the boundaries in existence for the past 30 years, unless small additions were well defined
blocks of land.

e Inthe Sioux, Ashland, and Pryors Geographic Areas, the wilderness character of wilderness inventory
areas is affected by the density of all motor vehicle trails, which may be under permit for motorized
access for grazing infrastructure, and some routes are through-routes used for access beyond the
forest boundary.

The Cabin Creek Recreation and Wildlife Area should be recommended wilderness. Congress has
already decided the designation of this area; therefore the Forest Service does not have the authority to
propose a different land allocation.

Recommended wilderness should be at least two miles from state and private land. A two-mile
distance from state and private land can be calculated for the recommended wilderness in any detailed
alternative, therefore the proposed configuration of recommended wilderness is included in the detailed
alternatives as a smaller area of recommended wilderness than displayed.

The area around Big Sky should be a recreation emphasis area. The national forest land near Big Sky is
either wilderness or small, disjointed areas of rural recreation opportunity spectrum that do not
comprise a cohesive manageable recreation emphasis areas. Therefore, this alternative was not
considered in a detailed analysis.

The West Bridgers should be a recreation emphasis area. The area does not meet intent for recreation
emphasis areas, which are areas with high use and a variety of uses. Therefore, this alternative was not
considered in a detailed analysis. However, other allocations for the West Bridgers vary in the detailed
alternatives.

A number of additional rivers should be identified as eligible wild and scenic rivers. To be eligible as a
wild and scenic river in the forest plan, a river or stream must have one or more outstandingly
remarkable value (ORV) in the region of comparison. Comments requesting additional rivers did not:
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e include a description of the region of comparison

o define every category of outstandingly remarkable value

e state the criteria used to determine that a river should be found eligible

e list the outstandingly remarkable value that would be used to qualify the river
e explain why the river was unique or exemplary within the region of comparison

e list an outstandingly remarkable value meeting the definition used by the Forest Service. For
example, a comment might state that bison use a river corridor, which was not part of the Forest
Service outstandingly remarkable value definition for wildlife.

The proposed additional streams and rivers were not rare, unique, or exemplary when considered based
on the regions of comparison, nor with the definitions of the outstandingly remarkable values. Since the
finding of an “eligible river” does not change by alternative, other rivers found not to meet the criteria
were dropped from further study. Public comments did lead to a change in the tentative classification of
one river.

No rivers, or fewer rivers, should be identified as eligible wild and scenic rivers. Comments did not
provide rationale related to outstandingly remarkable values in the region of comparison that would lead
to different determination of eligibility. Some comments raised issues appropriate for a suitability study,
such as potential trade-offs related to a potential wild and scenic river designation. A suitability study is
not being undertaken with this plan revision process. Since the finding of an “eligible river” does not
change by alternative, none of the rivers listed as eligible in the 2018 Proposed Action were dropped
from the draft revised plan.

The Pryor Mountain Wild Horse Territory should be expanded. Expansion of the Pryor Mountain Wild
Horse Territory is beyond the scope of the forest plan revision. Wild horses can only be managed on
areas of public lands where they were known to exist in 1971, at the time of the passage of the Wild
Free-Roaming Horses and Burros Act (Forest Service territories and Bureau of Land Management herd
areas). Under section 1339 “Limitation of Authority” the Wild Free-Roaming Horses and Burros Act of
1971 states “Nothing in this Act shall be construed to authorize the Secretary to relocate wild free-
roaming horses or burros to areas of the public lands where they do not presently exist.” Until a change
in the law allows for expansion of the Pryor Mountain Wild Horse Range onto additional U.S. Forest
Service and Bureau of Land Management lands that are outside of the territory and herd area, the
agencies have a legal obligation to follow the law. Horses were in the Pryor Mountains historically, but by
1968 they were largely limited to the 1968 designated range due to the U.S. Forest Service/Bureau of
Land Management boundary fence. Though there is some supposition as to the extent of wild horses in
1971, comprehensive agency inventories in 1971-1972, U.S. Forest Service and Bureau of Land
Management assessments, and public involvement in 1972-1973 provided the basis for territory and
herd area boundaries per the 1971 Act. Subsequent land use planning efforts in 1984 (Bureau of Land
Management) and 1987 (U.S. Forest Service) validated the same areas as being wild horse herd
management area and territory, respectively. Therefore, expansion of the Pryor Mountain Wild Horse
Territory was not considered in a detailed analysis.

There should be more minerals special emphasis areas similar to the Stillwater Complex. The Stillwater
Complex is very unique in the minerals available and level of ongoing mineral development and is where
most future minerals proposals are expected. Others areas of the national forest do not have the same
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level of unique minerals or expected level of development. Therefore, additional mineral land allocations
were not delineated in a detailed alternative.

The Emigrant and Crevice Mountain Potential Mineral Withdrawal area (about 30,370 acres) should
have a special emphasis land allocation with direction for the scenic integrity, important wildlife
corridors and high recreation values of the area. Forestwide plan direction addresses scenic integrity,
wildlife, and recreation. Therefore, commenters concerns are included in the detailed alternatives.

Lionhead should be designated as a national recreation area. A national recreation area designation is
beyond the authority of the Forest Service. A number of land allocations were proposed by the public for
Lionhead, with the underlying issue whether mountain biking is allowed in the area. The alternatives
considered in detail, including no action, provide a range of options for addressing mountain bike use in
Lionhead.

The Crazy Mountains and the Pryor Mountains should be allocated as tribal special emphasis areas. A
tribal special emphasis area land allocation may or may not be sought by tribes. No tribe has requested
that any area of the national forest be identified as a tribal special emphasis area. Plan direction in all
detailed alternatives addresses tribal uses and protection of cultural and historical resources on the
Custer Gallatin.

Wildland urban interface (WUI) areas should be allocated as special emphasis areas. The wildland
urban interface areas are not suitable for a specific wildland urban interface land allocation because
wildland urban interface locations could change over time due to new development near the national
forest boundary, new methods of mapping wildland urban interface, the evolving science of predicting
fire impacts to community values, and county updates to wildland urban interface maps (counties are
responsible for wildland urban interface maps, and update the maps updated every 5 to 10 years).
Although a detailed alternative that delineates a specific plan allocation is not considered, plan
components would apply in locations that meet the wildland urban interface criteria.

The Ashland District should be allocated as a grazing special emphasis area. The Distinct Roles and
Contributions section for the Ashland Geographic Area acknowledges that the district manages one of
the largest national forest livestock grazing programs. Others areas of the national forest have the same
level of expected administrative needs and issues with permitted grazing. Other multiple uses are
legitimate uses of the Ashland unit and to single out livestock grazing as an emphasis area for the entire
district would not meet the principles of multiple use, sustained yield. Therefore, this alternative was not
considered in a detailed analysis.

An alternative should include no permitted livestock grazing. Adjustments to livestock use have been
incorporated into the alternatives considered in detail, as appropriate, in order to address identified
issues with livestock management. Since the national forest has considerable discretion, through its
livestock grazing regulations, to determine and adjust stocking levels, seasons-of-use, and livestock
grazing management activities, as well as to allocate forage, the detailed analysis of an alternative to
entirely eliminate livestock grazing is not needed. A detailed alternative that proposes to close the entire
national forest to livestock grazing would also be inconsistent with the intent of the Granger-Thye Act of
1950, Multiple Use Sustained Yield Act of 1960, Forest and Rangeland Renewable Resources Planning Act
of 1974, the Wilderness Act of 1964, National Forest Management Act of 1976, Public Rangelands
Improvement Act of 1978, and the Rescission Act of 1995 which directs the Forest Service to provide for
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livestock use of national forest administered lands; to provide for the orderly use, improvement, and
development of the range; and to stabilize the livestock industry dependent upon the public range. The
multiple-use mandate does not require that all lands be used for livestock grazing; however, complete
removal of livestock grazing on the entire national forest would not meet the principles of multiple-use
and sustained-yield management. Livestock grazing is and has been an important use of the public lands
in the planning area for many years and is a continuing government program. For these reasons, an
alternative of no livestock grazing for the entire national forest was not considered in a detailed analysis.

An alternative should include a reduction in permitted livestock grazing. It is not appropriate at the
three million acre programmatic forest planning scale to determine the number of animal unit months
that any individual allotment can support due to the need for site-specific inventory, monitoring and
condition information. In addition, this alternative would be counter to Forest Service Handbook
1909.12, sections 22.13 and 22.14 which directs that plan components should not direct or compel
processes such as analysis, assessment, inventory, or monitoring. Objectives for forestwide animal unit
months vary by alternative based on potential disposition of vacant allotment animal unit months. There
this alternative was not considered in a detailed analysis.

An alternative should allow very limited management. An alternative of very limited management
would not meet the laws, regulations and policies that guide the multiple use management of national
forests.

The Forest Service should manage wildlife instead of the States of Montana and South Dakota. Based
upon Forest Service Manual 2643.1, hunting, fishing, and trapping of fish and wildlife and associated
practices on National Forest System lands are subject to State fish and wildlife laws and regulations
unless they conflict with Federal laws or would permit activities that conflict with the land and resource
management responsibilities of the Forest Service. Although the national forest has the authority to
restrict hunting and trapping on National Forest System lands, the national forest knows of no scientific
evidence indicating that impacts from hunting and trapping would warrant this restriction. The range of
alternatives considered is responsive to 2012 Planning Rule requirements for ecological, social, and
economic sustainability and the multiple-use requirements of the Forest Service.

The Forest Service does not have the capacity to manage the functions now managed by the States, such
as hunting, fishing, trapping, poaching enforcement, aquatic invasive species watercraft inspections, etc.
Through partnership with the States, the Forest Service is able to extend the reach of resource
enhancement, such as native fish and wildlife reintroduction. Therefore, this alternative was not
considered in a detailed analysis.

2.6 Comparison of Alternatives

Table 2 through table 8 compare alternatives by issue, first at the forestwide scale and then for each
geographic area. Issues that are not applicable to a given geographic area are omitted from the table (for
example, if no recommended wilderness areas are identified under any alternative, or if no trail use is
affected under any alternative, those indicators are not listed for that geographic area). Some issues are
not relevant to display at the geographic area scale, such as bison management and objectives. Acreages
and mileages are rounded to the nearest whole number. Alternative A represents the current plans.
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Table 2. Forestwide comparison of issues by alternative

Alternative | Alternative Alternative Alternative | Alternative
Issue A B C D E
Recommended wilderness number 7 9 9 39 0
Recommended wilderness acres 33,741 113,952 146,555 711,425 0
Backcountry area number 3 9 12 1 2
Backcountry area acres 38,414 125,090 252,896 5,937 173,266
Recreation emphasis area number 0 8 8 4 12
Recreation emphasis area acres 0 178,094 208,718 34,649 213,258
Stillwater complex acres 0 102,945 102,945 0 102,945
Miles motorized trail no longer available 0 0 4 172 0
Miles mechanized trail no longer 0 0 20 256 0
available
Acres winter motorlzed recreation use 0 0 24,885 232,985 0
no longer available
'::’Orgiet% r?_c“zsrcse”r:iaghes{g: g”;ﬁ’aet:n 665,247 582,338 570,146 553,950 604,502
R ational Foraat 22% 19% 19% 18% 20%
Forested acres unsuitable for timber
production but where timber harvest 523,883 592,261 563,839 246,127 608,056
may occur for other purposes; percent 17% 19% 19% 8% 20%
Custer Gallatin National Forest
Bison No plan Proactive Proactive Most Less
direction bison support | bison support | proactive proactive
bison support | bison
support
Bighorn sheep disease prevention No plan Not allowed Not allowed Not allowed Risk
Permitted use of domestic sheep or direction; in Pryor, AB, in Pryor, AB, forestwide assessment
goats (grazing or outfitting) risk or MHG GAs. | or MHG GAs.
assessment | Risk Risk
per policy. assessment assessment
elsewhere. elsewhere.
Bighorn sheep disease prevention No plan Not suitable Not suitable Not suitable Suitable
Public use of recreational pack goats direction in Pryor, AB, in Pryor, AB, forestwide forestwide
or MGH GAs. | or MGH GAs.
Suitable Suitable
elsewhere. elsewhere.
Bighorn sheep disease prevention No plan Risk Risk Not allowed Risk
Agency use of domestic sheep or goats direction; assessment assessment forestwide assessment
for weed control risk
assessment
per policy.
Connectivity Plan Plan Plan
No plan components components components Plan
direction and key and key and key components
linkage areas | linkage areas | linkage areas
Aircraft landing strip acres 1,021,650 937,310 907,300 0 938,591

GA = geographic area; AB=Absaroka Beartooth Mountains Geographic Area; MHG=Madison, Henrys Lake, and Gallatin Mountains

Geographic Area
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Table 3. Sioux Geographic Area (GA) comparison of issues by alternative

Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Backcountry area number 0 0 0 1 0
Backcountry area acres 0 0 0 5,937 0
Bighorn sheep disease prevention No plan
Permitted use of domestic sheep or goats | direction; Risk Risk Risk
(grazing or outfitting) risk assessment | assessment | NOtAIOWed | o essment
assessment
per policy.
Bighorn sheep disease prevention No plan Suitable Suitable Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plan
Agency use of domestic sheep or goats d_"ECt'O”? Risk Risk Not allowed | RisK
for weed control g:sessment assessment | assessment ot allowe assessment
per policy.
Forested acres suitable for timber 65,958 59,859 59,859 57,519 59,859
production; percent of GA 40% 36% 36% 35% 36%
Foresteq acres unsuita}ble for timber 1,107 7,206 7,206 9,545 7,206
production but where timber harvest may 1% Y Y 6% Y
occur for other purposes; percent of GA 0 0 0 0 0
Aircraft landing strips acres 163,269 146,116 146,116 0 146,116
Table 4. Ashland Geographic Area (GA) comparison of issues by alternative
Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Recommended wilderness number 0 0 0 3 0
Recommended wilderness acres 0 0 0 37,180 0
Backcountry area number 3 3 3 0 0
Backcountry area acres 38,414 38,414 38,414 0 0
Bighorn sheep disease prevention No plgn
Permitted use of domestic sheep or goats O!"ECUO”? Risk Risk Not allowed | RisK
(grazing or outfitting) g:sessment assessment | assessment ot aflowe assessment
per policy.
BlghF)rn sheep dlseafse prevention N.O plgn Suitable Suitable Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plgn
Agency use of domestic sheep or goats O!"ECUO“? Risk Risk Not allowed | RiSK
for weed control g:sessment assessment | assessment ot aflowe assessment
per policy.
Forested acres suitable for timber 196,123 189,379 189,379 189,384 189,529
production; percent of GA 45% 43% 43% 43% 43%
Foreste_d acres unsuita_lble for timber 21,132 27.877 27.877 8,956 27,727
production but where timber harvest may 504 6% 6% 204 6%
occur for other purposes; percent of GA 0 0 0 0 0
Aircraft landing strips acres 402.557 386,487 373,587 0 386,487
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Table 5. Pryor Mountains Geographic Area (GA) comparison of issues by alternative

Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Recommended wilderness number 1 1 1 4 0
Recommended wilderness acres 6,804 6,804 6,804 43,861 0
Backcountry area number 0 3 3 0 0
BaCkCOUntry area acres 0 29,389 29,389 0 0
Miles motorized trail no longer available 0 0 4 5 0
Miles mechanized trail no longer available 0 0 6 6 0
Acres winter motorized recreation use no 0 0 16,001 21.866 0
longer available
Bighorn sheep disease prevention No plgn
Permitted use of domestic sheep or goats | direction; Risk
(grazing or outfitting) risk Not allowed | Not allowed | Not allowed assessment
assessment
per policy.
Blghprn sheep dlsea§e prevention N.O plgn Not suitable | Not suitable | Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plz_m
Agency use of domestic sheep or goats (rjiglfcnon; Risk Risk Not allowed | RisK
for weed control
assessment | assessment | assessment assessment
per policy.
Forested acres suitable for timber 32,888 13,240 13,240 11,931 28,635
production; percent of GA 44% 18% 18% 16% 38%
procuction but where fmber harestmay | 10207 | 26945 | 10766 ) 6267 17,035
occur for other purposes; percent of GA 14% 36% 14% 8% 24%
Aircraft landing strips acres 49,489 44,149 29,587 0 44,347
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Table 6. Absaroka Beartooth Mountains Geographic Area (GA) comparison of issues by alternative

Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Recommended wilderness number 5 4 4 19 0
Recommended wilderness acres 6,163 2,238 2,238 214,247 0
Backcountry area number 0 1 1 0 0
Backcountry area acres 0 18,722 18,722 0 0
Recreation emphasis area number 0 3 3 1 4
Recreation emphasis area acres 0 37,940 37,940 6,681 48,020
Stillwater Complex acres 0 102,945 102,945 0 102,945
Miles motorized trail no longer available 0 0 0 52 0
Miles mechanized trail no longer available 0 0 0 91 0
Acres winter motorized recreation use no 0 0 0 99,000 0
longer available
Bighorn sheep disease prevention No plan
Permitted use of domestic sheep or goats | direction; Risk
(grazing or outfitting) risk Not allowed | Not allowed | Not allowed assessment

assessment

per policy.
BlghF)rn sheep dlseafse prevention N.O plgn Not suitable | Not suitable | Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plgn
Agency use of domestic sheep or goats O!"EC“O”; Risk Risk Not allowed | RiSK
for weed control ns assessment | assessment ot aflowe assessment

assessment

per policy.
Forested acres suitable for timber 96,744 79,817 79,817 71,241 85,737
production; percent of GA 7% 6% 6% 5% 6%
groorgjis) scbrstsv\‘;r:‘esfeitfi‘g:ggmmg may 229,315 249,976 249,976 97,434 245,319
occur for other purposes; percent of GA 17% 18% 18% % 18%
Aircraft landing strips acres 171,971 154,782 154,782 0 155,181
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Table 7. Bridger, Bangtail, Crazy Mountains Geographic Area (GA) comparison of issues by alternative

Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Recommended wilderness number 0 0 0 3 0
Recommended wilderness acres 0 0 0 91,889 0
Backcountry area number 0 0 3 0 0
Backcountry area acres 0 0 115,625 0 0
Recreation emphasis area number 0 0 0 0 2
Recreation emphasis area acres 0 0 0 0 5,502
Miles motorized trail no longer available 0 0 0 30 0
Miles mechanized trail no longer available 0 0 0 36 0
Acres winter motorized recreation use no 0 0 0 38,836 0
longer available
Bighorn sheep disease prevention No plan
Permitted use of domestic sheep or goats | direction; Risk Risk Risk
; s risk Not allowed
(grazing or outfitting) assessment | assessment assessment
assessment
per policy.
Bigh h di ti
9horh Sheep disease prevention No plan Suitable Suitable Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plan
Agency use of domestic sheep or goats direction; i i i
gency porg risk Risk Risk Not allowed Risk
for weed control assessment | assessment assessment
assessment
per policy.
Connectivity Plan Plan Plan
No plan components | components | components |
direlztion and key and key and key components
linkage linkage linkage P
areas areas areas
Forested acres suitable for timber 59,027 51,808 44,118 50,963 51,806
production; percent of GA 2904 2504 2204 2504 2504
producion but where tmber harvestmay | ©7028| 95049 | 102737 40038 | 05049
occur for other purposes; percent of GA 43% 46% 50% 20% 46%
Aircraft landing strips acres 98,040 87,001 87,001 0 87,182
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Table 8. Madison, Henrys Lake, Gallatin Mountains Geographic Area (GA) comparison of issues by

alternative
Alternative | Alternative | Alternative | Alternative | Alternative
Issue A B C D E
Recommended wilderness number 1 4 4 10 0
Recommended wilderness acres 20,774 104,910 137,513 324,248 0
Backcountry area number 0 2 2 0 2
Backcountry area acres 0 38,565 50,745 0 173,266
Recreation emphasis area number* 0 5 5 3 6
Recreation emphasis area acres* 0 140.155 170.776 27 977 159.736
Miles motorized trail no longer available 0 0 0 84 0
Mlle_s mechanized trail no longer 0 0 14 122 0
available
Acres winter motorized recreation use no 0 0 8.884 73.283 0
longer available
Bighorn sheep disease prevention No plgn
Permitted use of domestic sheep or direction; Risk
goats (grazing or outfitting) risk Not allowed Not allowed | Not allowed assessment
assessment
per policy.
BlghF)rn sheep dlseafse prevention N.O plgn Not suitable Not suitable | Not suitable | Suitable
Public use of recreational pack goats direction
Bighorn sheep disease prevention No plgn
Agency use of domestic sheep or goats O!"ECUO“? Risk Risk Not allowed | RiSK
for weed control ns assessment | assessment | O 2'OWED | assessment
assessment
per policy.
Connectivity Plan Plan Plan
No plan components | components | components |
dire?:tion and key and key and key components
linkage linkage linkage
areas areas areas
Forested acres suitable for timber 214,504 188,237 183,732 172,911 188,937
production; percent of GA 27% 2304 2304 21% 2304
gfc:gietg r?(gjtsvyﬁs::eltﬁr?:gg?rhgngtr may 174,294 185,209 165,278 83,887 214,820
occur for other purposes; percent of GA 22% 23% 21% 10% 27%
Aircraft landing strips acres 136,324 118,775 116,226 0 119,278

*The Yellowstone Recreation Emphasis Area is counted in this geographic area

Table 9 displays a range of objectives by alternative. The objectives for alternatives A, B, and C are based
on the budget and accomplishments from 2014 through 2017. Alternatives D and E vary the objectives
based on the theme of the alterative. In alternative E, the higher costs to accomplish the timber volume
drive other objectives lower. The cumulative totals of all objectives in any alternative would be within
the budgets from 2014 through 2017. Except where noted, partnership and external funds are not

accounted for in the objectives.
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Alternatives

Topic Measure A B, C Alternative D Alternative E

Streams Miles restoration per decade 600 800 200
Lakes, Ponds, Wetlands Acres restoration per decade 50 100 10
ﬁquatic Pa_sse_age; Conversation Watershed Number of projects installed per decade 5t07 71to 10 1to3

etwork priority

drainage erosion contial enhancement | Road miles per year 5t08 5t08 5to8
At-risk aquatic species Number of enhancement projects per decade 5t07 81to 10 1to3
At-risk plants Number of enhancement projects per decade 2 3 1
At Risk Wildlife Number of enhancement projects per decade 3to7 81to 10 1to2
Terrestrial Wildlife Number of enhancement projects per decade 10 12 5
Bison Number of enhancement projects every three years 1 3 0
Grizzly Bears Number of potential relocation sites by 2022 5 7 3
Noxious weeds Acres treated per year 2,500 to 4,500 | 4,500 to 7,000 500 to 2,500
Cultural Resources Number of public outreach projects per year 10 5 5
Cultural Resources Percent priority assets managed per year 20 25 20
Permitted Grazing Animal Units Months (AUMS) per year 219,300 213,800 213,800
Projected Timber Sale Quantity (PTSQ) Million board feet per year (mmbf) 10 6 15
PTSQ does not include salvage harvest Million cubic feet per year (mmcf) 1.9 1.2 29
Projected Wood Sale Quanity (PWSQ) | et R R et a0 20 os
(F;chlzcgeni \t/ii]gbeggt'on Treatment Acres per year 6,000 to 7,500 8,000 5,000
Hazardous fuels Acres treated per year 6,000 7,000 4,000
Natural unplanned wildfire Acres per decade 375,000 375,000 375,000
Aspen, Whitebark, etc. Projects per decade 5t08 81to 10 2
Vegetation Treatment Acres per decade 600 to 750 800 500
Roads - high clearance Percent maintained per year 20 5 Priority timber accetg
Roads - passenger Percent maintained per year 75 75 75
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Alternatives

Topic Measure A B, C Alternative D Alternative E
Roads - removal Mllgs removed per decade (40 miles left on 20 20 20
national forest)
. I 30
Trails Percent maintained to standard per year 30 30 .
Priority front country
Trails Percent maintained per year 80 30 30
Facilities (admin) Percent maintained per year 60 40 40
Recreation Sites/Facilities in riparian Number removed per decade 5 7 5
management zone
Wllderngss and recpmmended vylldernegs Number boundary areas signed per decade 5 20 2
boundaries near adjacent motorized settings
Existing travel incursions in P ROS Number incursions eliminated per decade 5 5 2
Existing unauthorized motorized travel . . -
incursions in SPNM ROS Number incursions eliminated per decade 5 0 5
Recreation Site Accessible Design in RN ROS | Number sites accessibility improved per decade 3 1 3
_DeS|gnated Wllder_n_e_ss. Unneeded existing Number removed per decade 3 3 3
improvements, facilities or uses
Hyalite REA Day Use Access Sites Number added per decade* 1 0 2
Hebgen Lakeshore REA Dispersed sites l(;lumbei converted to larger campgrounds per 1 0 2
ecade
. . 1to5
Road/Trail ROW Number acquired per decade 1to5 1to5

Priority timber access

*Recreation emphasis area additional facilities depend on competitive Capital Improvement Project funds and external funds.
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Chapter 3. Affected Environment and Environmental
Consequences

3.1 Introduction

This chapter presents the existing environment of the Custer Gallatin National Forest plan revision area
and the potential consequences to that environment that may be caused by implementing the
alternatives described in chapter 2. Within each resource section, the boundaries of the area used for
the resource analysis are disclosed. The discussions of resources and potential effects use existing
information included in the Assessment of Existing Conditions, other planning documents, resource
reports and related information, and other sources as indicated. Where things have changed since the
assessment was published, updates have been included.

Numbers such as acres, miles, and volumes are approximate due to the use of geographic information
system (GIS) data and rounding.

This is a programmatic document, disclosing affected environments and environmental consequences at
a planning level scale; not at the site-specific project-level scale. Therefore, this document does not
predict what would happen each time the proposed plan components are implemented. Land
management plans do not have direct effects. They do not authorize or mandate any site-specific
projects or activities (including ground-disturbing actions). However, there may be implications, or
longer-term environmental consequences, of managing the national forests under this programmatic
framework. As a result, all effects discussed in this section are considered indirect effects, unless
otherwise noted. The environmental effects of those site-specific projects depend on the environmental
conditions of each project site, the plan components applied, and implementation.

The affected environment is based in large part upon the Assessment of Existing Conditions, but includes
updates and new information that have become available since its printing. The environmental
consequences discussions in this chapter allow a reasonable prediction of consequences on the Custer
Gallatin National Forest. However, this document does not describe every environmental process nor
condition.

The 2012 Planning Rule requires the responsible official to use the best available scientific information to
inform the development of the proposed plan, including plan components, the monitoring program, and
plan decisions. The foundation from which the plan components were developed for the proposed
action was provided by the Assessment of Existing Conditions, the best available scientific information,
and analyses therein. From this foundation, specialists used a number of resources that included peer-
reviewed and technical literature, databases and data management systems, modeling tools and
approaches, local information, workshops and collaborations, and information received during public
participation periods for related planning activities. Resource specialists considered what is most
accurate, reliable, and relevant in their use of the best available scientific information. The best available
scientific information includes the publications listed in the literature cited sections of the Assessment of
Existing Conditions and draft environmental impact statement.
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3.2 Air Quality

3.2.1 Introduction

The Forest Service is required to monitor and protect several resources on public lands, including air
quality. Air quality is dependent on the type and amount of pollutants emitted into the atmosphere, the
location and topography of an airshed, and the prevailing meteorological and weather conditions.
Sources of air pollution within the Custer Gallatin National Forest include particulates and chemicals
generated from timber and mining operations, wildland fire, road dust, transportation, and other
combustion engines sources. Air pollution sources outside of the Custer Gallatin affecting the national
forest include agricultural sources such as crop burning, municipal emissions, and other sources
including long distance source emissions transmitted via continental airflow patterns.

The focus of this discussion is on smoke and how the various Custer Gallatin Forest Plan alternatives
could affect smoke production through the use of wildland fire, natural (but unplanned) ignitions to
meet resource objectives, and emissions from wildfires. Smoke from all activities is the greatest
contributor to air quality and visibility. Of all potential sources of air pollution from management
activities that occur on the Custer Gallatin (such as, road dust, mining operations, emissions from logging
equipment and recreational vehicles), smoke is the most substantial contributor to air quality and
visibility. Smoke can exacerbate public health issues as well as obscure visibility. However, there is a need
to use fire to maintain and restore the fire-adapted ecosystems on the national forest and to reduce
hazardous fuels in the wildland urban interface.

Regulatory Framework

Federal Clean Air Act: The 1970 Clean Air Act (www.epa.gov/air/caa/titlel.html), as amended in 1977
and 1990 (42 U.S.C. 7401 et seq.) provides the foundation for protections of clean air on Federal lands.
The 1977 Clean Air Act amendments direct Federal land managers to “preserve, protect, and enhance
the air quality” in 156 mandatory class | national parks and wilderness areas (42 U.S.C. 7470 et seq.).
Class | areas are wilderness areas that were designated before August 7, 1977, and larger than 5,000
acres and national parks greater than 6,000 acres. All other land managed by Federal land managers are
designated class Il. Under the Clean Air Act, Federal agencies (including the Forest Service) are held
responsible to protect air quality related values in class | areas.

Prevention of Significant Deterioration: The Clean Air Act requires Federal land managers,“...to
preserve, protect, and enhance the air quality in national parks, national wilderness areas, national
monuments, ... and other areas of special national or regional natural, recreational, scenic, or historic
value.” Prevention of significant deterioration addresses resource protection through the establishment
of ceilings on additional amounts of air pollution over base-line levels in “clean” air areas, the protection
of the air quality-related values of certain special areas, and additional protection for the visibility values
of certain special areas.

National Ambient Air Quality Standards (40 CFR part 50): Under the Clean Air Act, national ambient air
quality standards were established (40 CFR part 50). National ambient air quality standards identified six
criteria pollutants and established standards for each that must be met by state and Federal agencies
and private industry (table 10). Criteria pollutants include carbon monoxide, lead, nitrogen dioxide,
ozone, particulate matter (PM2.5 and PM10), and sulfur dioxide. Primary standards are designed to
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provide protection to public health. Secondary standards are intended to protect against damage to
animals, crops, vegetation, and buildings and to limit reductions in visibility.

Conformity Determinations: The general conformity provisions of the Clean Air Act (section 176(c))
prohibits Federal agencies from taking action within a non-attainment area which causes or contributes
to a new or existing violation of the standards or delays the attainment of a standard.

Regional Haze Rule (40 CFR Part 51): Haze is created when sunlight is either absorbed or scattered by air
pollution particles. Environmental Protection Agency’s (EPA) 1980 visibility rules (40 CFR 51.301-307)
were developed to protect mandatory class | areas from human caused damages attributable to a single
or small group of sources. In 1988, EPA and other agencies began monitoring visibility in class | areas.

The 1999 Regional Haze Rule (40 CFR 51.308-309) called for states to establish goals to improve visibility
in 156 national parks and wilderness class | areas and to develop strategies for the long term to reduce
the emissions of air pollutants that cause visibility impairment. The regional haze regulations apply to all
states, and require states to demonstrate reasonable progress for improving visibility in each class | area
over a 60-year period (to 2064), during which visibility should be returned to natural conditions.

The Interim Air Quality Policy on Wildland and Prescribed Fires (U.S. EPA 1998): On May 15, 1998, the
Environmental Protection Agency (EPA) issued the Interim Air Quality Policy of Wildland and Prescribed
Fire to address impacts to public health and welfare (EPA 1998). The goal of the policy is to allow fire to
function in an ecological role in order to help maintain healthy ecosystems. In doing so, it must also
while balance the need to protect public health and welfare from the impacts of fire-related air pollution
emissions. The policy is interim because it does not yet address agricultural burning or regional haze
(EPA 1998).

The Interim Air Quality Policy of Wildland and Prescribed Fire suggests air quality and visibility impact
evaluations of fire activities on Federal lands should consider several different items during planning
(EPA 1998). In a project-level environmental analysis document it is appropriate to consider and address,
to an extent practical, a description of applicable regulations, plans, or policies, identification of sensitive
areas (receptors), and the potential for smoke intrusions in those sensitive areas. Other important
disclosure items include applicable smoke management techniques, participation in a basic smoke
management program, and potential for emission reductions.

Ambient air quality and visibility monitoring (for class | areas) are typically done collaboratively with the
states. Impacts to regional and sub-regional air are addressed operationally through coordinated smoke
management programs. The Environmental Protection Agency urges states to develop, implement, and
certify smoke management programs that meet the recommended requirements of the Interim Air
Quality Policy of Wildland and Prescribed Fire. In accordance with the policy, Montana has implemented
a certified smoke management program. This program is administered through the Montana/ldaho
Airshed Group (www.smokemu.org). Member burners of the Montana or Idaho Airshed Group (including
the Forest Service) submit burn requests to the Smoke Monitoring Unit, which coordinates and approves
prescribed burning activities in a manner designed to meet ambient air quality standards.

The Wilderness Act (16 U.S.C. 1131-1136): The Wilderness Act of 1964 mandates that wilderness areas
be preserved for wilderness character and manage, preserve, and protect natural wilderness conditions
(16 U.S.C. 1131-1136).
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The Wilderness Act requires wilderness areas (class | and Il) to be administered “for the use of the
American people in such manner as will leave them unimpaired for future use and enjoyment as
wilderness.” While class Il wilderness areas are protected by the Wilderness Act, class | areas have
additional protections under the Clean Air Act. The Wilderness Act does not protect wilderness study
areas or research natural areas.

National Forest Management Act (16 U.S.C. 1600-1614): Under the National Forest Management Act of
1976, national forests and grasslands must create land management plans. The law states “National
Forests are ecosystems and their management....requires awareness and consideration of the
interrelationships among plants, animals, soil, water, air, and other environmental factors within such
ecosystems” (16 U.S.C. 1600-1614).

National Environmental Policy Act (NEPA) (42 U.S.C. 4321-4346): The National Environmental Policy Act
requires national forests and grasslands to examine the environmental consequences of major proposed
Federal actions. The decision making process must incorporate public input (42 U.S.C. 4321-4346).

State Implementation Plans: Each state is required under the Clean Air Act to have an Environmental
Protection Agency (EPA) approved state implementation plan (SIP) (section 110(a)(2)) which identifies a
strategy to maintain or attain national ambient air quality standards (section 110(h)(1)). The Montana
State Implementation Plan was approved by EPA and promulgated through the Montana Clean Air Act,
and implementing regulations to provide specific guidance on maintenance of air quality, including
restrictions on open burning (ARM 16.8.1300). Montana and South Dakota State Implementation Plans
can be found at: https://www.epa.gov/air-quality-implementation-plans/approved-air-quality-
implementation-plans-region-8. The Montana Department of Environmental Quality and the South
Dakota Department of Environment and Natural Resources have the regulatory authority to implement
and enforce air quality in Montana and South Dakota respectively, at a standard equal to or more strict
than EPA Federal standards. Montana uses Federal and Montana Ambient Air Quality Standards. South
Dakota’s uses national ambient air quality standards as their ambient air quality standards.

Montana Code Annotated (Title 75. Environmental Protection): The Clean Air Act of Montana, chapter
2 “Air Quality” provides state regulatory requirements and outlines intent, limitations, and powers
associated to the regulatory agency within Montana.

Administrative Rules of Montana (ARM) (Title 17, Chapter 8, Subchapter 6): This rule covers the
general provisions of open burning including definitions, restrictions on non-burnable material, and
major/minor burner requirements.

Smoke Management: Smoke management plans have been developed for many states with the purpose
to manage and control smoke from wildland fire and burns. The goal is to minimize smoke in populated
areas, prevent public safety hazards, avoid violations of the national ambient air quality standards, and
to avoid visibility impacts in class | areas.

In Montana, the Forest Service is considered a major open burner (any entity that emits more than 500
tons of carbon monoxide or 50 tons of any other regulated pollutant per calendar year), and conducts
prescribed burning under the provisions of an annual open burning permit issued by Montana
Department of Environmental Quality
(http://deq.mt.gov/AirQuality/OpenBurn/2015/USDAForestService.pdf).
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The Custer Gallatin National Forest is a member of the Montana/ldaho Airshed Group
(www.smokemu.org). Any prescribed burning in Montana must follow the guidelines established in the
Montana/ldaho Airshed Group’s Operating Guide
(http://smokemu.org/docs/2010%200perations%20Guide.pdf). Planned permitted burns are submitted
to the smoke monitoring unit in Missoula, Montana. For each burn planned, the type of burn, the
number of acres to burn, location, and elevation of each site are provided to the smoke monitoring unit.
The Montana or Idaho Airshed Group Smoke Program Coordinator uses the burn information, along with
meteorological forecasts, to recommend burn restrictions for airsheds with planned burning. The smoke
monitoring unit issues daily burn recommendations for airsheds, elevations, or impact zones on the
Montana/Idaho Airshed Group Website.

The Custer Gallatin National Forest will also comply with open burning guidelines of South Dakota’s
Department of Environment and Natural Resources (34A-1-18). The guidelines for open burning in South
Dakota can be found at: http://denr.sd.gov/des/ag/openburn.aspx.

Key Indicators and Measures

Key indicators are ambient air quality and visibility, measured by projected acres of wildland fire. On the
Custer Gallatin, smoke provides much greater air quality impacts that other management related actions
such as recreation, grazing, agricultural burning, industrial emissions, mining and oil and gas
development, residential sources, construction equipment, vehicles, road dust, gravel pit dust, and
campground wood fires.

Methodology and Analysis Process

A qualitative assessment of smoke emissions from prescribed burning and wildfire was used in lieu of
guantifying smoke emissions since the locations and timing of emission sources are not defined
specifically in the forest plan alternatives. Wildfire emissions depend on site-specific vegetation and fuels
conditions, ignitions, weather, and suppression resources and are much too variable to predict
guantitatively. Therefore, the acres of prescribed burns and average estimated wildfires acres on the
Custer Gallatin Forest were used to compare the air quality effect of alternatives. Modeling techniques
(SIMPPLLE and PRISM) and estimated prescribed burn and wildfire acreage by plan alternatives are
described in the Terrestrial Vegetation, Fire and Fuels, and Appendix B sections of this draft forest plan.

Information Sources

This assessment is based on the best available scientific information including peer-reviewed journal
articles, Forest Service publications, state (Montana and South Dakota) and Federal statutes, laws, and
regulations, and personal communication with air quality specialists. Best available scientific information
used is cited throughout the assessment and included in the “Literature Cited” section.

Journal articles used have undergone a peer-review process from the scientific community as well as
scrutiny from air quality specialists. The United States Forest Service is not a regulatory agency and must
abide by the laws and regulations set forth by Federal (Environmental Protection Agency) and State
(Montana Department of Environmental Quality and South Dakota Department of Environment and
Natural Resources). Forest Service publications include direction on smoke management.
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Analysis Area

Air quality is affected by emissions sources and pollutants, as well as weather patterns, terrain, and
prevailing winds. All of these factors develop an area or region of consequential air quality. Primary
pollutants are emitted directly. Secondary pollutants are formed through chemical reactions in the
atmosphere from precursor pollutants. The region of influence for a primary pollutant depends on the
rate of emissions from a source, the elevation of the source, the type of pollutant, and the
meteorological conditions that determine dispersion and dilution during transport from the emissions
source. The region of influence for primary pollutants (an area potentially subject to measureable air
quality impacts under unfavorable dispersion conditions) is generally a relatively small area, ranging from
1 mile to less than a few miles from the source. The region of influence for a secondary pollutant, such
as ozone, is much larger because secondary pollutants can impact air quality for well over 100 miles.

The analysis area for the evaluation of effects to air quality from forest plan alternatives includes the
airsheds in which the Custer Gallatin National Forest is located. An airshed is a geographical area with
similar atmospheric characteristics, such as wind patterns. Airshed boundary descriptions are detailed in
the Montana/ldaho Airshed Group Operations Guide (MTDEQ 2010). The Custer Gallatin National Forest
is within airsheds 8A, 8B (primarily Gallatin), and 10 (primarily Custer) (figure 2). The Montana
Department of Environmental Quality (DEQ) and the Montana/Idaho Airshed Group Operations Guide
established the Big Sky Smoke Impact Zone within airshed 8A due to potential inversions during
prescribed burning projects. Proximity to the impact zone must be considered when burn plans are
submitted for review and approval. The state of South Dakota does not have guidelines specific to
burning on National Forest System land and the state has not designated airsheds.

Kalispe|
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Figure 2. Montana airsheds
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Because air flows freely across jurisdictional boundaries and pollutant sources include local and long
distance sources covering vast landscapes, the analysis discusses air quality across the entire Custer
Gallatin National Forest. The temporal scope of the analysis is the anticipated life of the plan.

3.2.2 Affected Environment (Existing Condition)

Emission Inventories

The Environmental Protection Agency (EPA) requires each state and local air agencies to report emissions
of criteria pollutants and their precursors to the National Emission Inventory database. The National
Emission Inventory is prepared and released online every 3 years. The latest available data at the time of

this report in table 10 was for 2014.* These numbers represent the inventory of all pollution sources
located in counties in and surrounding the Custer Gallatin National Forest and include emissions from
man-made source of pollution. The primary source of emission on the national forest is occurrences, in
the short term, of PM 10 and 2.5 due to fires, both wildland and prescribed. However, all human caused

pollutants are transported into the Custer Gallatin have an effect on the overall environment.

The National Emission Inventory for 2017 is not available at the time of this report as it is scheduled to

be available on 7/1/2019 and non-point source inventory data 12/1/2019.2

Table 10. 2014 National Emission Inventory for criteria pollutants by counties in Montana and South Dakota
that contain part of the Custer Gallatin National Forest (emissions are in tons/year)*

County PMao PMzs SOz CcOo NOx

Carbon 7,818.53 1,170.80 33.17 6,891.65 1,279.64
Carter 8,167.27 1,739.87 17.23 7,580.73 1,198.37
Gallatin 26,140.57 3,773.88 479.59 25,249.91 4,871.40
Madison 7,250.96 1,165.49 23.12 8,090.87 1,350.21
Meagher 2,471.93 640.37 3231 7,276.20 757.17
Park 6,496.83 1,028.13 61.10 8,618.64 1,834.14
Powder River 4,006.48 1,293.06 62.63 15,053.71 1,317.45
Rosebud 18,934.39 5,743.65 11,439.30 31,120.25 20,204.63
Stillwater 7,777.00 1,184.97 103.60 6,552.46 2,062.28
Sweet Grass 3,089.40 491.90 20.14 4,933.25 1,649.50
Harding (South Dakota) 6,547.46 1,302.87 12.97 4,034.79 1,557.80

*NEI emissions are subject to change—these emissions reflect NEI estimates web accessed January 29, 2017

In general, the predominant winds in south central Montana come from the west and southwest. The
Custer Gallatin National Forest has complex mountainous and valley terrain, which can affect local wind
patterns. In general the Custer Gallatin National Forest has robust wind dispersion with consistent up
valley daytime breezes and down valley night drainage. Some valley inversions can reduce emission
dispersion, particularly in the west fork of the Gallatin River including the Big Sky area. Regional air

1 https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data

2 https://www.epa.gov/air-emissions-inventories/2017-national-emissions-inventory-nei-plan
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pressure patterns significantly affect air quality with robust dispersion during frontal storms, but
accelerating fire spread during active wildfire events. Wind patterns and climate in South Dakota is
summarized by the National Oceanic and Atmospheric Administration (Frankson et al. 2017).

Sensitive Air Quality Areas

Class | wilderness areas are managed in accordance with the Clean Air Act and Wilderness Act. Non-
wilderness Class Il areas are managed consistent with the Clean Air Act. Federal land managers, however,
still have an obligation to protect air quality in Class Il wilderness areas. Non-wilderness class Il areas are
managed according to multiple use objectives (such as habitat protection, recreation, and forest
products) in accordance with forest management plans.

There are no class | areas managed by the Custer Gallatin National Forest. However, Yellowstone
National Park and the Northern Cheyenne Reservation are both class | areas in close proximity to the
Custer Gallatin Forest. The Lee Metcalf Wilderness and the Absaroka-Beartooth Wilderness are both
class Il wilderness areas and sensitive air quality areas, but do not have additional specific air quality
regulatory protection by the Wilderness Act. The Hyalite/Porcupine-Buffalo Horn Wilderness Study Area
is also considered a sensitive air quality area.

The Montana/ldaho Airshed Group designated the Big Sky Smoke Impact Zone on the Custer Gallatin,
which is in airshed 8A. Proximity to the impact zone and potential emission effects are considered by the
airshed group before issuing burn permits.

Nonattainment Areas

National Forest land that falls within nonattainment areas are subject to Conformity Determinations of
the Clean Air Act (section 176(c)); meaning every Forest Service action that produces non-mobile air
pollutants must be evaluated for its effect on the nonattainment area.

The entire state of South Dakota is in attainment. No portion of the Custer Gallatin National Forest lies
within a nonattainment area; however, there are a few nonattainment areas in close proximity (as of
October 1, 20153). Lame Deer in Rosebud County is in marginal nonattainment for PM10. Billings and the
greater Laurel area in Yellowstone County are both in nonattainment for sulfur dioxide.

Monitoring Programs

Air quality monitoring in and around the Custer Gallatin National Forest is conducted by national, state,
and local programs that inform the Custer Gallatin of trends and changes in air quality around the
national forest. The two primary national monitoring programs are Interagency Monitoring of Protected
Visual Environments (IMPROVE) and National Atmospheric Deposition Program (NADP). The
Environmental Protection agency (EPA) mandates each state to establish a network of monitors that
measure ambient air concentrations of criteria pollutants (40 CFR Part 58). This monitoring network is
known as State and Local Air Monitoring Stations (SLAMs). States also have special purpose monitors
(SPMs) that are not part of the SLAMs network. The Custer Gallatin National Forest uses IMPROVE and
NADP data to assess air quality conditions on National Forest System lands. Visibility measured by
IMPROVE and precipitation chemistry measured by NADP are part of the air quality-related values
monitored across the Custer Gallatin to keep track of overall air quality (table 11). Other air quality-
related values measured directly by the Forest Service are lichens and lake water chemistry. The Custer

3 https://www3.epa.gov/airquality/greenbook/
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Gallatin National Forest works as a cooperator with the United States Geological Survey to help sample
snowpack chemistry each year at selected sites. The Custer Gallatin National Forest intermittently
partners with universities and researchers to gain and expand knowledge about air pollution.

Table 11. Wilderness areas, class rating, air quality-related values that are monitored, and laws

Wilderness Air Quality-Related Values Laws

Long-term lake water chemistry,

Absaroka-Beartooth (Class 1) lichens, visibility, snowpack chemistry

Wilderness Act

Lichens, snowpack chemistry, synoptic

Lee Metcalf (Class Il) lake sampling

Wilderness Act

Porcupine-Buffalo Horn Wilderness Study National Forest

Area (Class Il) Lichens Management Act

: Visibility, NADP precipitation chemistry, | Clean Air Act
Yellowstone National Park (Class 1) snowpack chemistry, climate NPS 1916 Organic Act
Northern Cheyenne Reservations (Class I) | Visibility Clean Air Act

The IMPROVE Program

The Interagency Monitoring of Protected Visual Environments (IMPROVE) is a national program that
started in 1985 to establish baseline conditions and monitor visibility in 156 class | areas as mandated
from the 1977 amendments to the Clean Air Act. IMPROVE monitoring also serves as a marker to assess
progress toward the national visibility goal of no manmade impairment in support of the Regional Haze
Rule. IMPROVE monitors sample ambient air with samples collected every Tuesday throughout the
calendar year.*

The Interagency Monitoring of Protected Visual Environments (IMPROVE) network includes two
monitors in the vicinity of the Custer Gallatin National Forest. One is in Yellowstone National Park
(YELL2). The original site established in 1988 was known as YELL1, but was moved a mile to its current
site (YELL2) near Yellowstone Lake in 1996 due to problems with dust. The second monitor is the North
Absaroka monitor (NOAB1) on top of Dead Indian Pass, northwest of Cody, Wyoming. Grenon et al.
(2010) found an increase in visibility (visual range) from 1988 to 2007 at YELL2 IMPROVE site due to
annual decreasing trends in elemental carbon, fine soil, and coarse mass. No annual or seasonal trends
were found with ammonium sulfate and ammonium nitrate (Grenon et al. 2010). Plotting the 20 percent
most impaired (highest fraction of haze) days of human caused sources (excluding natural sources such
as wildland fires) and re an increase in visibility at both the NOAB1 and YELL 2 IMPROVE sites between
2004 and 2014.

National Atmospheric Deposition Program

The National Atmospheric Deposition Program (NADP) started in 1978 with the primary purpose to
monitor acidity levels in precipitation. The program measures precipitation chemistry (both rain and
snow) and total precipitation at numerous sites across the country. Samples are collected every Tuesday
throughout the calendar year.®

Two National Atmospheric Deposition Program (NADP) sites relevant to the Custer Gallatin National
Forest; Tower Falls (WY08) in Yellowstone National Park and Little Bighorn (MT00) at the Little Bighorn

4 More information about the IMPROVE program including data can be found at http://vista.cira.colostate.edu/improve/.
5 Data and sampling protocols can be found at http://nadp.isws.illinois.edu/.
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Battlefield National Monument, Montana. WY08 was started in 1980 and MTOO was started in 1984.
Analyzed NADP data between start dates and 2006 found annual ammonium concentrations in
precipitation had increased significantly while sulfate concentrations had decreased significantly at both
the MT00 and WYOS sites. Nitrate concentrations had increased at the WYO08 site (Grenon and Story
2009). These trends of increasing ammonium and decreasing sulfate concentrations have been widely
documented over much of the western United States.

State Monitoring

In Montana, the Department of Environmental Quality has four monitors within the Custer Gallatin
National Forest. These monitors are located in Billings, Broadus, Birney, and West Yellowstone. The
monitors measure ambient concentrations of ozone (03), carbon monoxide (CO), nitrogen dioxide
(NO2), sulfur dioxide (502), and particulate matter of 10 microns (PM10) and 2.5 microns (PM2.5) (table
10). In South Dakota, no state air quality monitors are located in Harding County or near the Custer
Gallatin National Forest.

Additional information about Montana’s and South Dakota’s monitoring programs can be found in the
Montana Ambient Air Monitoring Program Quality Management Plan (2017) and the South Dakota’s
Ambient Air Monitoring Annual Plan (2015).°

Long-term Lake Chemistry

The Forest Service Northern Region Air Monitoring Program samples sensitive lakes in high alpine
wilderness areas to monitor trends in lake chemistry. Many high alpine lakes are sensitive to deposition
of air pollutants because the lake water chemistry is so weak. Two lakes sampled by the air program,
Stepping Stone and Twin Island, are located in the Absaroka-Beartooth Wilderness on the Custer Gallatin
National Forest. Lake sampling in the long term for this wilderness started in 1993. Both lakes are
sampled once annually in the deepest part via raft (Story 2007).

In 2009, chemistry in both lakes was analyzed for trends (1993 to 2007) in acid neutralizing capacity,
ammonium, nitrate, sulfate, calcium, chloride, and pH (Grenon and Story 2009). Stepping Stone showed
a decreasing trend in acid neutralizing capacity and chloride while pH showed an increasing trend at
both lakes (Grenon and Story 2009). Trend analysis was rerun because a change in laboratories used for
analyzing lake chemistry was not accounted for in the original analysis and could have skewed the
results. Trends in acid neutralizing capacity have been rerun for Stepping Stone and Twin Island (1993 to
2011) with no trends detected (McMurray 2017).

United States Geological Survey Snowpack Surveys

In 1993, the United States Geological Survey (USGS) initiated snow sampling across the Rocky Mountains
with the purpose of measuring total winter atmospheric pollution in snowpack. The program grew to 57
sites throughout the Rocky Mountains with 14 sites in the Greater Yellowstone Area, including sites on
the Custer Gallatin. At each site, a bulk sample of the entire snowpack is collected once per year and the
snow sample is then analyzed for pollutants (nitrogen, sulfur, mercury) and major ions.’

6 https://deg.mt.gov/Portals/112/Air/AirMonitoring/Documents/2016 NETWORK PLAN FINAL.pdf
https://denr.sd.gov/des/aq/agnews/Annual%20plan%202015%20Final.pdf

7 Data and more information about the USGS Rocky Mountain Regional Snowpack Chemistry Monitoring Study Area can be
found at http://co.water.usgs.gov/projects/RM _snowpack/.
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Three snowpack sites are located on the Custer Gallatin National Forest in Montana: Lion’s Head outside
of West Yellowstone, Big Sky Ski Resort, and Daisy Pass outside of Cooke City. Three snowpack sites are
located in Yellowstone National Park including Canyon, Sylvian Lake, and Lewis Lake Divide.

Snowpack sites in the Greater Yellowstone Area have trends similar to much of the western United
States, showing an increase in trends in ammonium with mean concentrations higher than the regional
median. The highest concentrations were on the west side of the Greater Yellowstone Area. Snowpack
sites had decreasing trends in nitrate and sulfate with mean concentrations lower than the regional
median.

Critical Loads

In order to protect sensitive ecosystem components, critical loads have and are being developed (Pardo
et al. 2011). A critical load quantifies atmospheric deposition loading (usually in kg ha-1 year-1),
attaching a number to different ecosystem components, below which no harmful effect will occur
(Spranger et al. 2004)(UBS 2004). The development of critical loads helps inform managers when making
decisions. For example, exceedance of critical loads for nitrogen deposition has been linked to ecosystem
eutrophication (excess nutrients) or acidification (increase in carbon dioxide) depending on ecosystem
characteristics and the level, duration, and type of nitrogen deposition (Fenn et al. 2003, Bobbink et al.
2010, Baron et al. 2011, Benedict et al. 2013). Eutrophication can lead to stimulation of plant and algal
growth, and increased competition within biotic communities; favoring invasive species and decreasing
occurrence of sensitive species (Baron 2006, Howarth 2008, Beem et al. 2010, Benedict et al. 2013). The
critical load for nitrogen deposition varies among different ecosystem components (Pardo et al. 2011).
Federal land managers can choose to manage for differing levels of nitrogen loading based on the critical
loads for various ecosystem components.

Nearly all the work done on critical loads in the northern Rocky Mountains has focused on nitrogen
deposition. Critical loads range from 1.4 kg wet nitrogen ha-1 year-1 for diatoms in sensitive high alpine
lakes (Saros et al. 2011) while wet + dry nitrogen deposition above 4.0 kg ha-1 year-1 has been
associated with episodic freshwater acidification, lichen degradation, and changes in mineralization,
nitrification, and soil chemistry of subalpine forests (Baron et al. 1994, Williams and Tonnessen 2000,
Rueth and Baron 2002, Fenn et al. 2003, Baron et al. 2011, Saros et al. 2011).

Background (pre-industrial) nitrogen deposition in the northern Rocky Mountains forested ecosystems is
estimated at < 1 Kg N ha-1 year-1 (Holland et al. 1999, Sverdrup et al. 2012). Current total nitrogen (wet

+ dry) deposition levels in this area are estimated to be between 0.5 to 8 kg nitrogen ha-1 year-1 (Burns

2003, Grenon et al. 2010, U.S. Department of the Interior 2011, Nanus et al. 2017), meaning some areas
in the northern Rocky Mountains are exceeding critical loads for nitrogen deposition.

Epiphytic Lichens

Lichens have been collected on the Custer Gallatin National Forest to assess trends, hotspots of
deposition, and to help inform critical load estimates. Epiphytic lichens are good indicators of current air
quality conditions because they receive nutrients primarily from the atmosphere, lack regulatory
structures such as stomata and a cuticle, and are sensitive to acidifying and fertilizing pollutants (Munzi
et al. 2010).

The Northern Region Air Program collects epiphytic lichens from established plots every 5 to 8 years.
New plots are continuously added to fill spatial and informational gaps. Lichen collection and laboratory
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protocols follow (Geiser 2004). There are no lichen plots east of the Beartooth Mountain Range on the
Custer Gallatin National Forest.

Lichen analysis has estimated that nitrogen deposition on parts of the Custer Gallatin National Forest are
twice the estimated background amounts (less than 1 Kg nitrogen ha-1 year-1) (Holland et al. 1999,
Sverdrup et al. 2012), but lower than maximum critical loads for lichens (less than 4.0 Kg nitrogen ha-1
year-1) (McMurray et al. 2015). These hotspots occur at lower elevations around Bozeman, Montana,
and may be due in part to localized sources and common inversions. More work is needed to refine
critical loads for lichens in the northern Rocky Mountains as 4.0 Kg nitrogen ha-1 year-1 is likely too high
and not sufficiently protective of lichen communities (McMurray et al. 2015). No critical loads for sulfur
deposition have been identified for lichens in the northern Rocky Mountains.

Atmospheric Deposition of Nitrogen and Sulfur in the Greater Yellowstone Area.

Nanus (2016) developed annual deposition maps and critical loads estimates in the Greater Yellowstone
Area for nitrate, ammonium, and dissolved inorganic nitrogen wet deposition (at 400-meter scale).
Critical Load estimates of nitrogen deposition and exceedances of critical loads for inorganic and total
nitrogen deposition (wet + dry) were also mapped.

Hot spots for ammonium and total nitrogen deposition exist on the Custer Gallatin National Forest
mainly in high elevations around West Yellowstone (Southern Gallatin Range) and the Beartooth Plateau.
Critical total nitrogen load estimates for surface waters on the Custer Gallatin National Forest ranged
from less than 1.5 to more than 10.0 kg ha-1 year-1. The variation in range reflects differences in
elevation, precipitation, and vegetation. High alpine zones have little buffering capacity due to sparse
vegetation and shallow soils. High elevation sites have the most critical load exceedances since they are
most sensitive areas to small increments of nitrogen loading. Parts of the Custer Gallatin National Forest,
primarily on the Beartooth Plateau, are estimated to be at critical load exceedance for surface waters but
ground-truthing of the Nanus maps is needed. Lakes on the Beartooth Plateau that are fed by glacier
melt water maybe at even more risk to nitrogen critical load exceedances as glacier melt water has been
found to influence nitrate concentration in streams (Saros et al. 2010, Vandeberg and VanLooy 2016). No
trends in nitrogen chemistry have been documented in the two long-term lakes monitored by the
Northern Region Air Program (Grenon and Story 2009).

3.2.3 Environmental Consequences

All Alternatives

Management Direction under the Current Plans

Gallatin Forest Plan forestwide standard 9 requires that the Custer Gallatin will cooperate with the
Montana Department of Environmental Quality in the state implementation plan and smoke
management plan. The Custer Forest Plan goal of air resource management is to meet or exceed State
air quality standards and ensure protection of air quality related values. Custer Forest Plan standards
require cooperation and coordination with states, other agencies, and organizations in identifying,
evaluating, proposing solutions, reducing impacts, and monitoring air quality problems associated with
activities permitted on national forests and grasslands.

Custer Forest Plan fuels standards require that a combination of treatments will be used that will most
efficiently meet the fuels management direction of each management area; this incudes, the use of
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wildland fire (using both planned and unplanned ignition) as a management tool. A forestwide Gallatin
Forest Plan standard provides that one or more fire management strategies may be considered and
implemented for any unplanned wildland fire to achieve a variety of resource management objectives,
while minimizing negative effects to life, investments, and valuable resources.

Management Direction under all Revised Plan Alternatives

Similar to the current plans, a goal of the revised plan alternatives would be cooperation with Federal,
State, and/or tribal agencies to meet air quality regulations, and to coordinate prescribed burns with
appropriate partners to minimize smoke impacts. Further, the revised plan envisions positive air quality
contributions to multiple human and ecosystem values.

Effects Common to all Alternatives

The Custer Gallatin National Forest and adjacent communities generally have good air quality as detailed
in the affected environment section of this plan. Municipalities in winter, December and January, can
have elevated PM2.5 concentrations due to localized inversions, which can reduce atmospheric mixing of
pollution sources. July, August, and September are likely to register increases the highest overall PM2.5
concentrations due to wildland fires, agricultural burning, and agriculture dust. Much of the Custer
Gallatin National Forest is sparsely populated and subject to transport winds that disperse pollutant
emissions. However, calm high-pressure systems common in the summer can reduce dispersion. Smoke
from agricultural, personal debris burning, prescribed burning, or wildfires can settle for days,
concentrating pollutants in valley bottoms. Fine particulates associated with smoke from wildland fires
can be especially problematic for ongoing health problems and for the elderly and children (EPA 2003).
The Montana Department of Environmental Quality and counties regulate open burning throughout the
year while working with the Montana/Idaho Airshed Group to coordinate projects and potential air
quality impacts from each prescribed burn.

Air quality impacts from wildfires may intensify in the future with greater frequency and larger amounts
of burned acres. Climate projection scenarios anticipate increased temperatures on the Custer Gallatin
(Halofsky et al. 2018b;c), which would likely lengthen wildfire seasons. The window for available burning
by wildfires may broaden which would affect fire frequency in mid to upper elevation areas where fuel
moisture and burning conditions during summer months currently inhibit fire spread. Spracklen et al.
(2009) indicate that increases in emissions from wildfires may increase organic carbon concentrations by
40 percent and elemental carbon concentrations by 20 percent over the western United States by 2050.
Large fires are expected to continue to occur on the Custer Gallatin Forest, driven by climate, weather,
and fuel conditions, including the influence of the Pacific and Atlantic climate cycles which affect winds
and sea surface temperatures (Decadal Oscillation, El Nifio Southern Oscillation, and the Atlantic
Multidecadal Oscillation (Kitzberger et al. 2007).

National direction for Forest Service management actions would continue to affect how wildfires and
fuels are managed across the Custer Gallatin. Variable fire budgets would affect suppression efforts,
wildland fire implementation, hazardous fuels planning, and wildland fire implementation. National
direction will also continue to provide forests with guidance in the management of wildland fires and
fuels on the landscape. National direction would likely continue to focus on increasing the occurrence of
fires managed for restoration, resiliency and resource benefit objectives; hazardous fuels reduction; and
accelerated restoration and resiliency objectives.
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Climate change for each alternative would affect smoke emissions. Decreasing snowpack, earlier
springtime conditions and snow melt, and longer, warmer fire seasons would increase the frequency and
area burned by wildfires.

Effects Common to the Revised Plan Alternatives

The primary air quality emission variable from the plan revision alternatives is smoke from wildfires.
Wildfire smoke, and to a lesser degree, prescribed burning smoke, is anticipated to be the primary
source of emissions and associated impacts to air quality on the Custer Gallatin National Forest, as it has
been historically. The Forest Service has limited ability to alter or control the location or extent of
wildfires due to their unpredictable nature. Wildfires from local and long-range sources have potential to
influence short-term air quality and visibility, but the SIMPPLLE and PRISM model results indicate that
wildfire acreage potential does not vary between alternatives.

Table 12 displays estimated acres of wildland fire for all revised plan alternatives based on modeled
future projections using the PRISM model. These estimates are derived from a modeling analysis
explained in the terrestrial vegetation and fire and fuels sections, and Appendix B. The SIMPPLLE and
PRISM model analysis shows that the potential differences in estimated wildfire acres per decade
(averaged over five decades) in forested areas between alternatives are too small between alternatives
to show a difference. Estimated 10-year wildfire acreages for each alternative are 250,000 forested
acres.

Table 12. Projected SIMPPLLE and PRISM model average acres per decade of wildfire and prescribed fire by
each alternative (averaged over five decades)

. Alternative | Alternative | Alternative | Alternative | Alternative
Component and Indicator
A B C D E
Wildfire (USFS): forested acres burned 250,000 250,000 250,000 250,000 250,000
Forested Are?s Prescribed Fire (USFS): 27645 28,093 28,093 38,011 24.085
acres burned

1. Acres are from the SIMPPLLE and PRISM models and only include forested areas. Non-forested area is not included in these
figures, but do include areas both inside and outside the wildland urban interface.

Note: Alternative A represents the current plans' future projections if kept

The Custer Gallatin will continue to adhere to the current state smoke management plans, the
Montana/ldaho Airshed Group and open burning guidelines of South Dakota’s Department of
Environment and Natural Resources (34A-1-18). The Custer Gallatin staff will obtain required permits and
approval from the Montana Department of Environmental Quality (MTDEQ) and South Dakota
Department of Environment and Natural Resources (DENR) to conduct prescribed burning operations
and implementation of wildfires used for resource benefit. These controls are managed to provide for
protection of public health and welfare by mitigating the impacts of air pollution, while still allowing fire
to be used in maintaining healthy ecosystems, reducing catastrophic wildfire, and protecting property.

Effects of the Current Plans

Current plan direction is to coordinate all Forest Service management activities to meet the
requirements of the State implementation plans and State smoke management plan (Montana/ldaho
Airshed Group (MDEQ 2010), South Dakota Department of Environment and Natural Resources
requirements, and Federal and State air quality standards.
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Projected vegetative treatments include primarily prescribed burning and thinning. The acres per decade
of wildland fire were estimated to be 27,645 acres for the current plans. Wildland fire must operate
under constraints established by the Montana/ldaho Airshed Group and South Dakota Department of
Environment and Natural Resources. Air quality is to be maintained at adequate levels as described by
State, county, and Federal direction, and all prescribed burns conducted on the Custer Gallatin will be
governed by this direction and meet this intention.

Under the current plans, short and long-term effects to air quality would continue under current
management of wildland fire. Continued use of wildland fire has the potential to influence air quality
and visibility in local areas in the short term. The current management direction requires meeting air
quality standards established by Federal and state agencies through requirements of state
implementation plans and smoke management plans. The Custer Gallatin must meet air quality
standards established by the Environmental Protection Agency and Montana Department of
Environmental Quality through requirements of state implementation plans (concerning National
Ambient Air Quality Standards) and the State smoke management plan. Use of wildland fire under all
alternatives would be restricted by how much vegetation, (for example, fuel loading/acre, acres that can
be burned per day), when and where burns can occur, and budget constraints. These constraints limit
the use of wildland fire and affect the rate of emissions and volume of smoke and particulates, which in
turn limits impacts to human health and visibility.

Effects of Alternatives B and C

Alternatives B and C objectives reflect a mix of resource enhancement with timber production on
suitable lands. Projected timber harvest and wildfire acres for alternatives B and C (28,093 acres) are
similar to the current plans. Estimated emissions and cumulative effects for Alternatives B and C are
similar to the current plans.

Effects of Alternative D

Alternative D emphasizes resource enhancement, moving towards forested vegetative desired conditions
and wilderness character. This alternative maximizes recommended wilderness areas (RWAs), but
deemphasizes timber and wood products volume, road and trail maintenance, and new recreation
facilities. Projected vegetative treatments include primarily prescribed burning and thinning. The acres
per decade of wildland fire were estimated to be 38,011 acres. This would likely result in higher wildland
fire emissions than the current plans and alternatives B, and C associated with more acres of wildland
fire in alternative D.

Effects of Alternative E

Alternative E emphasizes higher human presence and use of the Custer Gallatin National Forest with
greater timber and wood products volume. Alternative E has lower objectives for hazardous fuels
treatment, with less emphasis on moving toward wilderness character, resource enhancement, and road
maintenance. Alternative E would offer more motorized and mechanized recreation opportunities and
not include any recommended wilderness areas. Projected vegetative treatments include primarily
prescribed burning and thinning. The acres per decade of wildland fire were estimated to be 24,085
acres for alternative E, which is the lowest amount of wildland fire of all alternatives since more of the
timber volume would be included in wood sales. Overall, wildland fire emissions would likely be lower
than the current plans and alternatives B, C and D due to fewer acres of prescribed burning.
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Consequences to Air Quality from Forest Plan Components

Associated with other Resource Programs or Management Activities

Other management activities, such as dust from roads, mining, pollution from recreational and
administrative vehicles, recreation activities, methane emissions from grazing, timber harvesting, are not
expected to significantly affect air quality compared to the much larger smoke emissions from wildfire
and prescribed burning smoke as discussed in the affected environment section.

Cumulative Effects

Most impacts to air and visual quality in the Custer Gallatin National Forest are related to the
contribution of smoke from areas south and west of the national forest which can result in decreases in
air quality and visibility. Smoke from Canadian wildfires, as occurred from British Columbia and Alberta
in 2017, can also contribute to decreased air quality on the national forest.

Portions of the Custer Gallatin adjoin other national forests, each having its own forest plan.
Management of vegetation is generally similar across all national forests due to law, regulation, and
policy. In addition, the Custer Gallatin is intermixed with lands of other ownerships, including private
lands, other Federal lands, and State lands.

In addition to emissions from wildfire and prescribed burning on the Custer Gallatin National Forest, air
quality would be affected by other emissions on the national forest, surrounding and upwind regional
area sources including, but not limited to wildfire and prescribed burning, agricultural burning, industrial
emissions, mining and oil and gas development sources, residential and municipal sources, construction
equipment, vehicles, road dust, gravel pit dust, and campground wood fires, and smoke from non-
national forest wildland fires. Long distance regional sources can occur from the Western United States
and even Canada and Asia.

Conclusion

The air quality in and around the Custer Gallatin is generally good with limited amounts of industrial,
residential, agricultural, and transportation source emissions. The primary alternative variable that
affects air quality in the Custer Gallatin National Forest is smoke and particulate matter from wildfires
(with most of the wildfire smoke impacts occurring in the July through September period). The revised
plan alternatives vary slightly in smoke production due to the amounts of wildland fire use. Variability in
wildfire smoke on the Custer Gallatin is largely a function of weather and location of fire ignition sites
and beyond the direct control of forest plan alternatives. In general, for the Custer Gallatin, wildland fire
smoke particle emissions on a per acre basis for wildfire are about four times the smoke emissions from
wildland fire, since wildfires usually occur in warmer and dryer conditions that wildland fire. However,
due to the non-site specific nature of the revised plan alternatives, smoke/particulate quantification
poses too many variables to be credibly quantified. In all alternative, climate change is anticipated to
increase the frequency of large wildfires and increased smoke impacts.

The revised plan alternatives incorporate legal and policy direction designed to enhance and maintain
ecosystem resiliency and sustainability, and protect values at risk of damage from wildfires. The Custer
Gallatin would continue to adhere to the Montana smoke management plan, and obtain required
permits and approval in order to conduct prescribed burning operations and implementation of wildfires
used for resource benefit purposes.
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The revised plan alternatives would meet the purpose and need because the use of wildland fires used
for management for resource benefit would improve ecosystem sustainability and resiliency, and protect
values at risk from damaging wildfires, while meeting air quality requirements mandated by the Clean
Air Act. Adverse effects of increased smoke emissions would be mitigated by the Custer Gallatin’s
compliance with the legal frameworks that regulate air pollution sources in the states of Montana and
South Dakota.

3.3 Soils

3.3.1 Introduction

In natural systems, soil resources along with local climate and topography are primary determinants of
the land’s inherent ability to grow specific types and amounts of native vegetation. As a result, nearly all
goods and services provided to the public on National Forest lands are in one way or another dependent
on soil productivity. Maintaining that productivity is essential to preserving the Custer Gallatin’s ability to
provide resource benefits to the public. These benefits include, but are not limited to, clean water,
wildlife habitat, fisheries, timber and grazing resources, recreation opportunities, and pristine
landscapes.

The people of the United States benefit from all the above listed amenities as well as others not listed.
Without soil resource, there would be little or no terrestrial vegetation present on the landscape, nor
would most of the amenities currently enjoyed by the public on Forest Service lands exist (or would exist
in a degraded state). The reasons why National Forest lands were set aside would no longer exist if not
for a healthy, productive, soil resource.

Regulatory Framework

The Multiple-Use, Sustained-Yield Act of 1960 (P.L. 86-517, 74 Stat. 215: 16 S.S.C. 528-531): indicates
that a high-level of annual or regular periodic output of renewable resources will be produced and
specifies “...coordinated management of resources without impairment of the productivity of the land.”

Forest and Rangeland Renewable Resources Planning Act (RPA) of 1974 (16 U.S.C. 1600-1614) and the
National Forest Management Act (NFMA) of 1976 (16 U.S.C. 472a): states “...substantial and permanent
impairment of productivity must be avoided.”

Forest Service Manual Chapter 2550 - Soil Management (WO Amendment 2500-2009-1): refers to
“providing goods and services as outlined in forest and grassland management plans.”

Forest Service Manual, Chapter 2550 — Soil Management 2009 and 2010 amendments: directs the
Washington Office Director of Watershed, Fish, Wildlife, Air, and Rare plants to “coordinate validation
studies of soil quality criteria and indicators with Forest Service Research and Development staff to
ensure soil quality measurements are appropriate to protect soil productivity” (USFS-FSM 2009). Six
different “soil functions are described: soil biology, soil hydrology, nutrient cycling, carbon storage, soil
stability and support, and the capacity to filter and buffer environmental contaminants. All of these, with
the possible exception of carbon storage, relate directly to primary soil productivity.

Forest Service Northern Region Supplement 2550-99-1: directs land managers to “design new activities
that do not create detrimental soil conditions on more than 15 percent of an activity area” and that
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“research guidelines such as those contained in Graham et.al. 1994” for coarse woody debris “should be
used if more specific local guidelines are not available.”

Forest Service Northern Region Approach to Soils Environmental Analysis Regarding Detrimental Soil
Disturbance in Forested Areas: provides technical guidance covering a wide range of issues on how the
detrimental soil disturbance standards are to be applied for environmental analyses in forested areas of
the Forest Service Northern Region.

Detrimental soil disturbance and revised best management practices for the Gallatin National Forest
(Keck 2012) (the third edition of this forest level technical guide): addresses issues related to ensuring
consistency in the identification of detrimental soil disturbance on Custer Gallatin National Forest lands
and applicability to local soil conditions on the national forest.

Key Indicators and Measures
The key indicators for assessing soil resource differences among alternatives are:

o differences in projected amounts of management activities by activity type
e differences in amount of recommended wilderness

o differences in the type or types of management activities emphasized

Methodology and Analysis Process

The analysis assumes that higher levels of certain vegetation treatments activities have a higher
potential for creating greater amounts and more severe detrimental soil disturbance. In particular,
selected activities associated with timber harvesting such as the construction of new temporary roads,
timber processing, large slash pile burning at landings, and some types of land scarification practices
used for silvicultural purposes. Detrimental soil disturbance is management caused soil disturbance in
vegetation management areas that persists on the landscape for an extended period of time (minimum
of 40 years), unless restoration actions are taken and are severe and extensive enough to reduce soil
productivity or the ability of the land to provide desired goods and services. The analysis also assumes
that although some soil disturbance can occur from recreation activities, such as trail use and camping,
most ground disturbing activities are limited in recommended wilderness areas, and these areas will
have lower overall levels of detrimental soil disturbance. The analysis compares the relative projected
amounts of vegetation treatments by treatment type, projected plan objectives, and the amount of
recommended wilderness areas across alternatives.

Information Sources

A wide range of soil surveys cover various portions of the Custer Gallatin National Forest. They vary from
the low quality, land type soil survey covering most of the Gallatin National Forest, to countywide soil
surveys of varying ages covering much of the Custer portion of the national forest. No soil surveys
occurred for the Absaroka-Beartooth Wilderness, adjacent lands on the Beartooth District, or most of
the Lee Metcalf Wilderness. A high quality, comprehensive soil survey covering all lands within the
Custer Gallatin National Forest is not available and an accurate soil survey information does not exist for
much of the Custer Gallatin at this time.

Additional sources of land resource information used on the Custer Gallatin National Forest include
1:24,000 USGS topographic quadrangle maps, 1:100,000 scale Montana Bureau of Mining and Geology
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geologic quadrangle maps. This also includes the soils and land management based modified version of
this coverage created by the Custer Gallatin for the Greater Yellowstone Area watershed sensitivity
analysis to potential climate change impacts. Other map data include archived aerial photography as well
as current satellite imagery from National Agricultural Inventory Program and Google Maps imagery.

Analysis Area

The spatial analysis area for soils related comparisons among alternatives encompasses lands in the
Custer Gallatin. Cumulative effects consider neighboring Federal land jurisdictions. Distinctions are not
made as to where specific ground disturbing management activities may occur, nor are there any
expectation for that type of analysis at the forest plan level.

The temporal scope of the soils analysis is the anticipated life of the plan. Effects of past management
activities dating as far back as the 1950s have been used in project-level environmental analyses. Thus,
the temporal boundary for indirect and cumulative effects going backward could be as long as 70 years.

3.3.2 Affected Environment (Existing Condition)

The description of soils existing conditions on the Custer Gallatin National Forest is divided between
montane and pine savanna portions. Montane ecosystems of the Custer Gallatin include the Madison,
Henrys Lake and Gallatin Mountains geographic areas; the Absaroka Beartooth Mountains geographic
area; the Bridger, Bangtail, and Crazy Mountain geographic area; and the Pryor Mountain geographic
area. The pine savanna ecosystem includes the Ashland geographic area and the Sioux geographic area.

Montane Areas

Most of the Custer Gallatin National Forest land area consists of mountainous areas of the Northern
Rocky Mountains. These areas are characterized by the prevalence of hard bedrock that is resists
erosion. The combination of an active tectonic area and the abundance of erosion resistant bedrock has
resulted in the rugged topography of montane areas. These areas are often characterized by spectacular
areas of exposed bedrock on ridgelines and along narrow canyons. Due to the rugged topography, much
of the National Forest System land in this part of the Custer Gallatin has been largely inaccessible to
management activities such as road building, timber harvesting, and even cattle grazing. Approximately
two-thirds of the montane portion of the Custer Gallatin is currently protected from selected
management activities through wilderness, wilderness study, or inventoried roadless area designations.

Management activities restricted by wilderness or wilderness study designations are often those with
the highest potential to create significant amounts of persistent, detrimental soil disturbance. Shallow
soils, steep terrain, and the resulting abundance of hard rock fragment in soils of the montane areas
reduce growth potential for conifers. Those same factors also restrict grazing opportunities while at the
same time limit the potential for certain types of detrimental soil disturbances to occur, specifically
detrimental soil compaction or excessive soil erosion on low to moderately steep slopes. On the other
hand, steep to very steep slopes and long slope lengths which also occur in montane areas, increase the
potential for soil erosion and landslides (both naturally and in response to ground disturbance),
regardless of the amount of rock fragments in the soil.

From an area wide perspective, limited access (whether based on jurisdictional or physical constraints),
has kept overall average detrimental soil disturbance levels low for montane potions of the Custer
Gallatin. The same factors, however, tend to concentrate the majority of management activities and
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activity caused soil disturbance onto a relatively small land base. Because of this, many of the current
timber management projects and some proposed projects are a second entry into lands that have been
harvested previously. At a project level, some of these lands, especially those in readily accessible areas
with soils prone to specific types of detrimental soil disturbance, can have preexisting detrimental soil
disturbance levels close to or exceeding the Northern Region detrimental soil disturbance standard prior
to implementation of new management activities.

Pine Savanna Areas

Pine savanna areas on the Ashland and Sioux geographic areas have primarily been managed for cattle
grazing, as well as timber harvesting. This is largely due to limited growth potential of the predominantly
ponderosa pine forests growing in semi-arid areas of southeast Montana and northwest South Dakota.
Lack of locally available timber mills within a reasonable haul distance also limits timber harvesting on
the Sioux District (Kurt Hansen, District Ranger on Sioux District Custer Gallatin National Forest, personal
communication).

Stands that support the growth of conifers in sufficient quantity and with reasonable growth potential
on the pine savanna occur primarily in sandstone areas and north tending landscapes. Ponderosa pine
can also be found growing on shale in some instances, but growth rates in shale areas are often reduced.
Soils formed in sandstone areas, as a whole, are fairly resistant to certain types of detrimental soil
disturbance so long as timber harvesting or other management activities do not occur on steep slopes.
The same cannot be said about areas of shale. Other local parent materials of limited extent include
porcelanite (locally known as scoria), quartzite, and floodplain deposits along rivers that generally do not
support ponderosa pine. Although soil salinity issues are common throughout much of this geographic
area, in general, they are restricted to lower elevations outside the national forest boundary.

Only a limited amount of soil monitoring has been conducted in pine savanna areas of the Custer
Gallatin. These data, which are summarized by Robinson (2011) indicate only low levels of detrimental
soil disturbance in the past timber harvest areas sampled. It is unknown at this time if soil detrimental
soil disturbance monitoring has been conducted in pine savanna areas to assess relative impacts of cattle
grazing. Overall, the limited evidence available would indicate cattle grazing on the pine savanna districts
has not created substantial soil impacts in terms of high detrimental soil disturbance levels except in
some areas of highly erodible, wet, or clayey soils.

3.3.3 Environmental Consequences

Current Plans

Management Direction under the Current Plans

Forest plan direction in the current 1986 Custer Forest Plan and 1987 Gallatin Forest Plan, as amended,
provide limited direction for the management of soil resources. Between the two forests, this direction
can be paraphrased as follows: maintain soil resources and watersheds in a desirable condition, maintain
or improve soil productivity, best management practices will be applied, and forest soil survey be
incorporated into resource analysis. The current direction with regard to the use of existing soil surveys
will in many instances provide inaccurate information.
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Effects of the Current Plans

Under the current plans, the Northern Region 15 percent maximum allowable detrimental soil
disturbance standard will continue to apply to all vegetation activity areas and treatment units as
directed by the Norther Region supplement. Direction in the Norther Region approach to soils
environmental analysis regarding detrimental soil disturbance in forested areas will also continue to be
followed for all timber harvesting projects. Technical guidance at the national forest level will be
documented with respect to the consistent field identification of detrimental soil disturbance based on
measurable field criteria, the use of appropriate field sampling procedures, and effective soil mitigation
measures that are based on soil and land disturbance types.

Most of the direction at the national forest level would remain in place under the current plans, but only
as technical guides outside of forest plan direction. There will remain a critical lack of forest plan
direction needed to ensure that appropriate soil management, mitigation, and restoration procedures
are followed. This casts doubt about the effectiveness of mitigation actions that would be taken in the
future to protect soil and land productivity under the current plans and increases the likelihood that the
15 percent maximum detrimental soil disturbance standard would be exceeded in activity areas as a
result of management activities.

Revised Plan Alternatives

Management Direction under the Revised Plan Alternatives

All revised plan alternatives include the 15 percent detrimental soil disturbance threshold for new
vegetation management activities, numerical coarse woody debris targets (based on Northern Region
broad vegetation type groups), and guidelines specifically designed to protect the diverse soil resources
of the Custer Gallatin National Forest. Guidelines address the major sources of activity caused
detrimental soil disturbance found on Custer Gallatin National Forest lands. Management approaches in
appendix A of the draft revised plan provide additional information on effective mitigation strategies for
implementation of soil plan components.

Effects Common to the Revised Plan Alternatives

Similar to the current plans, the 15 percent maximum allowable detrimental soil disturbance standard
would apply to all vegetation management activity areas and treatment units under all revised plan
alternatives. Including this standard at the forest plan level would help to increase forest-wide
understanding of the detrimental soil disturbance concept and how it applies to management activities.

The revised plan alternatives add soil standards and guidelines that are not present in the existing
Gallatin or Custer Forest Plans. Their inclusion in the revised forest plan would help move the Custer
Gallatin towards more of an ecological land management approach. Restricting maximum detrimental
soil disturbance levels within riparian management zone areas to less than 12 percent maximum would
reduce the level of ground disturbance in riparian areas. However, it would still allow for management
actions that benefit the riparian corridor, including the use of appropriate types and amounts of soil
disturbance. This standard assumes that much of the 12 percent detrimental soil disturbance, when
encountered, would be the result of prior management activities.

Guidelines proposed in the revised plan alternatives address the primary sources of detrimental soil
disturbance that have occurred on the Custer Gallatin National Forest in the past. These include
disturbance along temporary roads and disturbance at landings, especially large burn pile footprints left
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behind after pile burning. They also cover the extreme instances of improper land scarification practices
that were previously used. On the montane portion of the Custer Gallatin, where either abundant hard
rock fragments or hard bedrock frequently occurs at shallow depths, has the potential to cause extreme
negative impacts on soil resources due to detrimental soil displacement. In addition, the current use of
whole tree yarding and associated burning of large slash piles at landings can also create major
disruption of soil processes needed to restore productive potential of the landing burn pile footprint.
The primary adverse effect in this case relates to a deep wood ash layer that is left behind after burning.
More explanation of potential effective mitigation actions after burning are outlined in management
approaches in appendix A of the draft revised forest plan.

Soil guidelines in the revised plan alternatives protect soil productivity by means such as restricting skid
trails from running up and down slopes on grades steeper than 35 percent, incorporating standard
topsoil salvaging procedures when an actual soil pit or open trench is created during a management
activity, and ensuring the retention of coarse woody debris left on the ground after timber harvesting.

Ensuring that adequate levels of coarse woody debris are retained on the ground in conifer stands after
timber harvesting plays an important role in maintaining soil fertility for conifers. A range of coarse
woody debris levels is provided in the revised plan alternatives by Northern Region broad potential
vegetation group. These recommendations mirror to some extent data from Graham et al. (1994). The
low end of each range can be thought of as representing appropriate levels of coarse woody debris for
near-term fuels benefit while the upper end represents appropriate levels of coarse woody debris for
maximum soil and land productivity benefit. Forest managers can decide, based on a vegetation
management project’s purpose and need, which end of the spectrum they need to pursue. Maintaining
soil fertility in conifer stands could have an effect on future wildfire conditions. Without adequate soil
fertility, replacement stands for many conifer species may trend more towards higher stand densities
with smaller diameter trees that fail to adequately differentiate size classes and end up creating as an
even greater wildfire threat in the future.

Overall, soils plan components in the revised plan alternatives are intended protect soil productivity
while allowing management flexibility with respect to mitigating soil disturbance. There is no one size fits
all mitigation strategy given the large amount of spatial variability in soil resources throughout much of
the Custer Gallatin National Forest. While ripping and re-contouring the road prism may be the best
approach in one area, it can actually create additional resource damage in very rocky soils due to the
sorting of material that was cast downslope. Other strategies such as windrowing, ripping without
recontouring, or simply breaking up the continuity of a temporary road left intact may be preferred
strategies in certain instances, depending on soil and site conditions.

Revised plan alternative soils plan components would help ensure that timber harvesting units under all
revised plan alternatives meet the 15 percent maximum detrimental soil disturbance standard, to both
protect soil productivity and promote ecological integrity.

Consequences to Soils from Forest Plan Components
Associated with other Resource Programs or Management Activities
Effects from Vegetation, Timber, and Invasive Species Management

The current plans and alternatives B and C propose the same projected levels of timber and wood
product quantities, wetland restoration, noxious weed treatments, projected fuels and timber
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management treatments, aspen, whitebark pine or other vegetation enhancement activities, and
projected miles of road removal.

Alternative D objectives reduce the volume of timber and wood products while increasing vegetation
management activities that have the greatest potential to improve the overall health, resiliency, and
sustainability of land resources. Alternative D objectives increase acres of wetland restoration, noxious
weed treatments, hazardous fuels treatments, pre-commercial thinning, prescribed burning, and other
vegetation treatments designed to enhance species of interest (such as quaking aspen). These activities
also have important positive effects on soils. Wetland restoration often requires the reestablishment of
hydric soil conditions that not only support hydric vegetation in the wetland area itself, but also
increases overall soil productivity in surrounding areas. Quaking Aspen stands, on true aspen sites, can
accumulate a substantial amount of organic carbon in the soil down to a depth of three to four feet. In
turn, high organic matter levels directly contribute to the high biomass production of these sites.
Extreme wildfire activity often results in large areas of high severity burning at the forest floor that
consumes much of the existing organic matter at the soil surface and in surface soil horizons. This
creates hydrophobic surface soil conditions that limits the infiltration of water into the soil for an
extended period. Depending on local terrain and other factors, these conditions have the potential to
cause substantial soil erosion, including gully erosion, mud or debris flows, and loss of soil organic
matter. Prescribed burning, hazardous fuels treatments, and pre-commercial thinning are all designed
reduce the likelihood of high severity burning due to wildfires while enhancing rather than damaging soil
productivity.

The relationship between noxious weeds and soils is tightly intertwined. Certain types of soil disturbance
(especially disturbance that exposes low quality subsoil or substrate materials or otherwise creates
unsuitable surface soil conditions for establishment of native, perennial plants) will almost invariably
result in localized noxious weed infestations. These become the infestation sites from which the
subsequent spread of noxious weeds to surrounding areas originate in a classic source-sink fashion. In
return, the presence of dense noxious weeds populations such as spotted knapweed, Dalmatian
toadflax, or Canada thistle at landings, along temporary roads, or on hillsides are often accompanied by
evidence of accelerated erosion due to poor ground cover in these areas. The presence of noxious weed
seed in the soil, especially at high concentrations, becomes a biological property of the soil. Although
this alone would not be considered detrimental soil disturbance in accordance with the 1999 Northern
Region supplement, it does reduce soil productivity and at high levels, limits land management options.

Alternative E increases the volume of both timber and wood products. To achieve the higher timber
volumes in alternative E, timber harvesting would likely harvest larger trees and the overall forested
acreage within treatment units would likely be smaller than treatments with more of a mixed forest
health or fuels purpose and need. Despite the smaller footprint, however, the likelihood exists that the
extent, severity, and persistence of detrimental soil disturbance created in a more concentrated setting
will likely be greater within treatment units and along temporary roads. The major sources of
detrimental soil disturbance created as a result of vegetation management practices on forest lands
occur in association with timber harvesting. This is due in part to inherent vulnerabilities of soil
resources on much of the Custer Gallatin Forest. Detrimental soil disturbance is most likely to occur in
association with large burn pile footprints at landings, soil displacement along temporary roads, and
potentially soil scarification (which has been used in the past to create suitable seedbeds for conifers on
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soils that were highly susceptible to this specific type of resource damage). These will continue to be the
major soil resource concerns going forward.

Alternative E plan objectives propose the lowest levels of all alternatives for forest health and fuels
treatments, wetland restoration, noxious weed control, prescribed burning, or enhancement for plant
species of interest. Reductions of all the above have potential to negatively impact overall soil quality. Of
specific concern is the projected reduction in weed control acres, which would create a compounding
effect where less weed control in turn leads to an even greater rate of noxious weed spread on the
national forest as well as adjacent lands.

There are no substantive differences among all alternatives with regard to potential livestock grazing
impacts.

In summary, alternative D projects the highest level of activities with a beneficial soils association;
alternative E projects the lowest level of these activities. The activity level in the current plans,
alternatives B, and C range toward the middle of alternatives D and E. Post treatment, soil disturbance
levels within vegetation treatment areas under revised plan alternatives would be expected to meet the
Northern Region detrimental soil disturbance standard (less than 15 percent detrimental soil
disturbance) based on the soil plan components provided in revised plan alternatives. While the current
plans have the same requirement (less than 15 percent detrimental soil disturbance) per regional policy,
the revised plan alternatives are more explicit in defining how to meet that standard.

Effects from Land Allocation of Recommended Wilderness

Recommended wilderness areas limit activities such as timber harvest and road construction that have
the potential to create detrimental soil disturbance. Detrimental soil disturbance does occur in
wilderness areas, often associated with trail use and camping areas. These uses can have localized
severe impacts that tend to be congregated around popular alpine lakes or heavily used trails. Although
overall levels of detrimental soil disturbance created are lower, mitigation actions to reduce soil and
vegetation disturbance are more difficult to complete in wilderness or recommended wilderness areas
due to limited access and restrictions on the use of mechanized equipment.

Alternatives vary from no recommended wilderness areas (alternative E) to over 700,000 acres of
recommended wilderness areas (alternative D). Alternative D would have the most area of land where
ground-disturbing activities would be limited. In addition, under alternative D the most miles of trails in
recommended wilderness areas would no longer be available to mechanized and motorized recreation
use, thereby reducing potential soil disturbance from these activities. Opportunities for hiking and horse
use, which also have the potential to create soil disturbance, do not vary among the alternative
considered. Overall, the potential to limit detrimental soil disturbance due to the recommended
wilderness area allocation is highest in alternative D, followed by alternatives C, B, the current plans, and
then E, which has no recommended wilderness areas.

Cumulative Effects

Much of the western part of the Custer Gallatin is adjacent to or near other Federal jurisdictions with
similar requirements to protect soil productively. The Custer Gallatin is adjacent to the Beaverhead-
Deerlodge, Helena-Lewis and Clark, Shoshone and Caribou-Targhee National Forests. All national forests
are required by the National Forest Management Act to avoid substantial and permanent impairment of
the soil. The other Northern Region National Forests, the Beaverhead-Deerlodge and Helena-Lewis and
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Clark National Forests, also apply the 15 percent detrimental soil disturbance threshold. In Yellowstone
National Park, natural processes operate in an ecological context.

The Bureau of Land Management has Resource Management Plans for lands near the Custer Gallatin,
which are managed by the Butte (2009), Billings (2015), Dillon (2006), Miles City (2015) and South
Dakota (2015) field offices. These plans contain components related to maintaining or improving soil
health and productivity and minimizing soil erosion; therefore, they would be complementary to the
plan components for the Custer Gallatin.

Conclusion
The current plans would continue the limited plan direction concerning the protection of soil resources.

Alternative D would likely result in the lowest level of potential detrimental soil disturbance overall than
any other alternative considered because this alternative proposes the lowest level of vegetation
treatment types that have a higher potential for creating greater amounts of detrimental soil
disturbance. This alternative proposes the highest level of recommended wilderness, which limits most
ground disturbing activities that have a high potential to create detrimental soil disturbance. Alternative
D also emphasizes restoration and noxious weed treatments.

Alternative E would have the greatest potential to negatively impact soil resources of the revised plan
alternatives due to the projected reduction in management activities such as noxious weed control and
treatments that improve forest health. While alternative E has the highest level of timber harvesting
activities with the potential to create soil disturbance in concentrated areas, soils plan components
would increase the likelihood that post treatment, soil disturbance levels within all vegetation treatment
areas would meet the Northern Region detrimental soil disturbance standard (less than 15 percent
detrimental soil disturbance).

In conclusion, the revised plan alternatives plan components would protect soil productivity of
vegetation treatment unit areas. Alternative D provides the greatest level of soils benefit, followed by
alternatives B and C and the least benefit is provided by alternative E.

3.4 Watershed, Aquatic Species and Habitat, and Riparian
Ecosystems

3.4.1 Introduction

This section considers the physical, chemical, and biological resources in aquatic and riparian ecosystems
and watersheds on the Custer Gallatin National Forest. Managing for high quality water, intact and
productive aquatic species habitat, native and non-native desirable species, and high quality riparian
areas is integral to maintaining and enhancing watershed health.

For planning purposes, the revised plan arranges the Custer Gallatin National Forest into six distinct
geographic areas ranging from roughly 78,000 acres to 1.4 million acres. Ecologically, the Custer Gallatin
has termed its mountainous area as “montane” and the eastern districts as “pine savanna.” Montane
ecosystems of the Custer Gallatin include the Madison, Henrys Lake, and Gallatin Mountains Geographic
Area; the Absaroka Beartooth Mountains Geographic Area; the Bridger, Bangtail, and Crazy Mountain
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Geographic Area; and the Pryor Mountain Geographic Area. The pine savanna ecosystem includes the
Ashland Geographic Area and the Sioux Geographic Area.

These two ecosystem areas are nested within the broader ecoregions (Environmental Protection Agency
Level Ill Ecoregions). An ecoregion provides a larger scale for planning and analysis that distinguishes
common climatic and vegetation characteristics. Approximately 81 percent of the Custer Gallatin is in the
middle Rocky Mountains, consisting of coniferous forest, alpine meadow, and shrubland-grassland
steppe. Approximately 19 percent of the Custer Gallatin National Forest is in the Northwest Great Plains
Province, consisting of ponderosa pine and shrubland-grassland steppe. A small amount of the national
forest (less than 1 percent) is in the Wyoming Basin Province around the Pryor Mountains, consisting of
semi desert shrubland-grassland.

Across this enormous landscape resides the broadest diversity of aquatic and riparian ecosystems and
species in the Northern Region of the Forest Service, ranging from glacial meltwaters to intermittent
prairie streams. In addition to the ecosystem services they provide, these aquatic and riparian
ecosystems offer a variety of social and economic benefits to local, national, and international
communities.

The montane landscape is drained by five major rivers, the Yellowstone, Boulder, Shields, Gallatin, and
Madison Rivers. The Yellowstone River flows northeast from Yellowstone National Park. It follows a large,
gently sloping valley between the Absaroka and Gallatin Mountain Ranges. The Boulder River flows
northward from the Absaroka and Beartooth Mountain ranges. The Shields River originates in the
western part of the Crazy Mountains and flows south into the Yellowstone River, near the town of
Livingston. The Gallatin River, which originates in Yellowstone National Park and flows northward, divides
the Gallatin and Madison Mountain Ranges. The Madison River originates in Yellowstone National Park
and flows west through Henrys Lake Mountains, near the town of West Yellowstone.

The pine savanna landscape has nine distinct and isolated Forest Service land parcels amongst the
Ashland and Sioux Geographic Areas. Though these units are geographically isolated, they contain
ecologically important headwater streams, springs, and wetlands that eventually flow into five major
drainages of the Missouri River Basin. The Tongue River flows south starting in Wyoming in the Big Horn
Mountains, flows through northern Wyoming and southeastern Montana and empties into the
Yellowstone River at Miles City, Montana. The Powder River flows south starting in Wyoming, in the Big
Horn Mountains, and flows through northern Wyoming and southeastern Montana and empties into the
Yellowstone River 50 miles downstream of Miles City, Montana. The Little Missouri River flows northeast
from Wyoming near Devils Tower across a corner of southeastern Montana, into North Dakota, and
eventually joining the main channel of the Missouri River about 25 miles northeast of Killdeer. The Grand
River flows east starting in northwestern South Dakota, joins the Missouri in Lake Oahe, approximately 2
miles northwest of Mobridge. The Moreau River flows east starting in northwestern South Dakota and
joins the Missouri in Lake Oahe, with the lower 25 miles of the river forming an arm of the reservoir.

Across elevations in the montane units watershed hydrology is strongly dependent on timing and
magnitude of seasonal snowmelt (generally occurring in April and May). For example, in the Beartooth
District, an average of about 31 inches of precipitation falls at the Cole Creek SNOTEL site (site with a
weather station that measures precipitation and snowpack) (elevation 7,850 feet), whereas about 29.5
inches of annual precipitation are received at the Burnt Mountain SNOTEL site (elevation 5,880 feet). The
elevation difference between these two sites translates to a significant difference in the ratio of
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precipitation falling as rain versus snow. Over 50 percent of Cole Creek’s precipitation occurs as snow,
whereas only approximately 13 percent of the precipitation falling at Burnt Mountain occurs as snow.
While the above-mentioned SNOTEL sites exemplify the elevation control on precipitation in the area,
these stations are not representative of average annual precipitation across the entire montane units of
the Custer Gallatin.

The pine savanna units occur in southeastern Montana and into western South Dakota and as such, the
physical and hydrologic characteristics are much different from the montane units. Surface flow regimes
throughout the Ashland and Sioux Geographic Areas are largely ephemeral and intermittent. Average
annual precipitation is approximately 13 to 17 inches, with precipitation increasing to the east and at
higher elevations (High Plains Regional Climate Center®). While minor peak flows resulting from
snowmelt are common, short duration high-intensity precipitation events (often from summer
thunderstorms) can produce substantial peak flow events in small watersheds around the Ashland area.
Such events have been documented by Parrett and Johnson (2004) and Efta (2016) in both post-wildfire
settings (2014) as well as in absence of wildfire (2015). This suggests that storm characteristics may have
an overriding influence in some cases. While not well understood, sediment transport processes likely
follow these sporadic flashy events; sediment delivery to and conveyance through draws and channels
appears to be largely periodic and tends to occur in large pulses such as during debris flow events. Head
cut initiation (a form of erosion) has been observed in numerous locations across the Ashland and Sioux
Districts where between one and two-tenths of a square mile drainage area are contributing upstream.
Below these head cuts, a transition to riparian or wetland vegetation is commonly encountered,
generally signaling a decrease in water table depth relative to surface elevation.

Regulatory Framework

Organic Administration Act of 1897: states that one aspect of the mission of the national forests is to
“provide favorable conditions of water flow.”

Clean Water Act of 1948, as amended: the principal law concerned with polluting activity in the nation’s
streams, lakes, and estuaries. Originally enacted in 1948, it has been revised by amendments in 1972
(Pub. L. 92-500) that gave the act its current form and spelled out ambitious programs for water quality
improvements that are now being put in place by industries and cities. Congress refined these
amendments in 1977 (Pub. L. 95-217) and 1981 (Pub. L. 97-117). The 1987 amendments added:

e Section 319, under which states are required to develop and implement programs to control non-
point sources of pollution, or rainfall runoff from farm and urban areas as well as construction,
forestry, and mining sites.

e Section 303(d), which requires states to identify pollutant-impaired water segments and develop
TMDLs that set the maximum amount of pollution that a waterbody can receive without violating
water quality standards; develop a water-quality classification of streams and lakes to show support
of beneficial uses; and establish anti-degradation policies that protect water quality and stream
conditions in systems where existing conditions exceed standards.

Federal Water Pollution Control Act, as amended: provides direction intended to restore and maintain
the chemical, physical, and biological integrity of the nation’s waters. Sections 303, 319, and 404 apply to
forest management activities. Section 208 of the 1972 amendments specifically mandates identification

8 http://www.hprcc.unl.edu/
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and control of non-point source pollution resulting from silvicultural activities. There are five required
elements:

e Compliance with state and other Federal pollution control rules.

e No degradation of instream water quality needed to support designated uses.

e Control of non-point source water pollution using conservation or “best management practices.”
e Federal agency leadership in controlling non-point source pollution from managed lands.

e Rigorous criteria for controlling the discharge of pollutants into the nation’s waters.

Multiple-Use Sustained-Yield Act of 1960: Congress has affirmed the application of sustainability to the
broad range of resources over which the Forest Service has responsibility. The Multiple-Use Sustained-
Yield Act confirms the Forest Service’s authority to manage the national forests and grasslands “for
outdoor recreation, range, timber, watershed, and wildlife and fish purposes” (16 U.S.C. 528) and does
so without limiting the Forest Service’s broad discretion in determining the appropriate resource
emphasis or levels of use of the lands of each national forest and grassland.

Sikes Act of 1960 (16 U.S.C. 670a): This act provides for carrying out wildlife and fish conservation
programs on Federal lands, including authority for cooperative state and Federal plans and authority to
enter into agreements with states to collect fees to fund the programs identified in those plans.

National Environmental Policy Act (NEPA) of 1969: This act requires the analysis of projects to ensure
that the anticipated effects upon all resources within the project area are considered prior to project
implementation (40 CFR 1502.16).

Endangered Species Act of 1973, as amended: Section 7(a)(1) supports biotic sustainability by requiring
that “all... Federal agencies shall... utilize their authorities in furtherance of the purposes of this act by
carrying out programs for the conservation of endangered species and threatened species.” Section
7(a)(2) of the Endangered Species Act includes direction that Federal agencies, in consultation with the
USFWS, will not authorize, fund, or conduct actions that are likely to jeopardize the continued existence
of any threatened or endangered species or result in the destruction or adverse modification of their
critical habitat.

National Forest Management Act of 1976: This act directs the Forest Service to manage for a diversity of
habitat to support viable populations (36 CFR 219.19). Regulations further state that the effects on these
species and the reason for their choice as management indicator species need to be documented (36
CFR 219.19(a)(1)).

Safe Drinking Water Act of 1977 and amendments (1996): In 1996, the Safe Drinking Water Act was
amended with requirements to identify “Source water protection areas” and to assess their
susceptibility of contamination. This provides states with more resources and authority to enact the Safe
Drinking Water Act. This amendment directs the state to identify source water protection areas for
public water supplies that serve at least 25 people or 15 connections at least 60 days a year. In terms of
relative size and scope, while an individual national forest unit may have 4 designated municipal
watersheds, there may be over 100 source water protection areas that intersect with that National
Forest System lands managed by that unit.
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Source water protection areas have been established to protect public water systems from
contamination. Public water systems are defined as entities that provide "water for human consumption
through pipes or other constructed conveyances to at least 15 service connections or serves an average
of at least 25 people for at least 60 days a year.” The term "public" in "public water system" refers to the
people drinking the water, not to the ownership of the system (www.epa.gov/sourcewaterprotection).
These systems can be dependent on any type of water source, including streams, lakes, reservoirs,
springs, wells, or infiltration galleries, and include systems used either year-round or only seasonally.

State governments were given the option to accept primacy or responsibility for delineating and
developing assessments for these source water protection areas. Montana and South Dakota have
accepted this responsibility and should be contacted for the most up-to-date information regarding the
source water protection delineations, assessments, and management requirements or goals.

Municipal Watersheds — 36 CFR 251.9: authorizes the chief of the Forest Service to enter into
agreements with municipalities to restrict the use of National Forest System lands from which water is
derived to protect the municipal water supplies (Forest Service Manual 2542).

Executive Order 11988 (May 24, 1977): directs Federal agencies take action on Federal lands to avoid, to
the extent possible, the adverse impacts, in the short and long term, associated with the occupancy and
modification of floodplains. Agencies are required to avoid the direct or indirect support of development
on floodplains whenever there are reasonable alternatives and to evaluate the potential effects of any
proposed action on floodplains.

Executive Order 11990 (May 24, 1977), as amended: requires Federal agencies exercising statutory
authority and leadership over Federal lands to avoid, to the extent possible, the adverse impacts, in the
short and long term, associated with the destruction or modification of wetlands. Where practicable,
direct or indirect support of new construction in wetlands must be avoided. Federal agencies are
required to preserve and enhance the natural and beneficial values of wetlands.

Executive Order 12962 (June 7, 1995): acknowledges the recreational value of aquatic biota by stating
the objectives “to improve the quantity, function, sustainable productivity, and distribution of United
States aquatic resources for increased recreational fishing opportunities” by “(h) evaluating the effects of
federally funded, permitted, or authorized actions on aquatic systems and recreational fisheries and
document those effects relative to the purpose of this order.”

Executive Order 13112 (Feb. 3, 1999): directs Federal agencies whose actions may affect the status of
invasive species to prevent the introduction of invasive species and to detect and respond rapidly to and
control populations of such species in a cost-effective and environmentally sound manner, as
appropriations allow.

Administrative Rules of the State of Montana 16.20.603: states that best management practices are the
foundation of water-quality standards for the state of Montana. The Forest Service has agreed to follow
best management practices in a memorandum of understanding with the state. Many best management
practices are applied directly as mitigation at the project level. Implementation and effectiveness
monitoring of best management practices are routinely conducted by contract administrators and during
other implementation and annual monitoring events.
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Administrative Rules of the State of Montana 17.30, subchapter 6: details water-quality standards for
the state of Montana. The Forest Service has primary responsibility to maintain these standards on lands
under their jurisdiction in the state.

Montana Natural Streambed and Land Preservation Act of 1975, also known as the 310 law: requires
any person planning on working in or near a perennial stream on public or private lands to first obtain a
permit from the state.

Administrative Rules of the State of South Dakota 74:51:03: developed a beneficial uses classification
system and associated water quality standards for ensuring that beneficial uses are protected.

Administrative Rules of the State of South Dakota 74:51:01:11: indicates wetlands are waters of the
state and are allowed provisions under South Dakota water quality law. Multiple protection provisions
apply to wetlands within state regulatory authority, including prohibition of pollutant discharge, aquatic
nuisance species proliferation, and protection of biological integrity.

Administrative Rules of the State of South Dakota 74:51:01:02: states a person may not discharge or
cause to be discharged into surface waters of the state pollutants that cause the receiving water to fail to
meet the criteria for its existing or designated beneficial use or uses.

Administrative Rules of the State of South Dakota 74:51:01:34: outlines the anti-degradation policy for
the state. Existing designated beneficial uses must be maintained and protected. No further reduction of
water quality is allowed for surface waters of the state that do not meet water quality levels assigned to
their designated beneficial uses. Item 6 of the policy notes that “the secretary shall assure that
regulatory requirements are achieved for all new and existing point sources and that nonpoint sources
are controlled through cost effective and reasonable best management practices.”

Key Indicators and Measures

The differences between alternatives will be qualitatively evaluated by considering effects of forest plan
direction and how well it supports and protects watershed, aquatic, and riparian values.

In addition, the varying level of plan objectives will be evaluated, including number of aquatic organism
passage devices installed, number of acres or miles of stream of stream habitat improved, number of
recreation facilities removed from the riparian management zones, and road conditions improved or
decommissioned.

Methodology and Analysis Process

This analysis takes a programmatic look at the outcomes that might result from implementing the
proposed management direction in each alternative over the life of the forest plan. The three watershed
scales most relevant to the implementation of the forest plan are subbasin (8-digit hydrologic unit),
watershed (10-digit hydrologic unit), and subwatershed (12-digit hydrologic unit). A subwatershed may
range from 10,000 to 40,000 acres in size. For estimating the effects at the programmatic forest plan
level, the assumption has been made that the kinds of resource management activities allowed under
the alternatives are reasonably foreseeable future actions to achieve the desired conditions and
objectives. However, the specific location, design, and extent of such activities are generally not known
because these activities are made at the project level based on a site-specific analysis. Therefore, the
discussions here refer to the potential for the effects to occur and are in many cases only estimates. The
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effects analyses are useful when comparing and evaluating alternatives, but are not intended to be
applied directly to specific locations on the Custer Gallatin National Forest.

Since the site specificity of future activities are not known at the programmatic forest plan level, the
potential spatial and temporal effects to water quality cannot be attributed to any specific watershed,
nor can quantitative estimates of potential effects to aquatic resources be determined (such as changes
in water quantity). Broad-scale estimated effects and trends related to hydrologic function and
watershed processes for National Forest System lands within the project area have been qualitatively
estimated. Cumulative effects to water quality are described in terms of their potential to generally
affect trends on the subwatershed to basin scale.

Information Sources

This analysis draws upon the best available literature citations that were found to be relevant to the
ecosystems on the Custer Gallatin National Forest. Literature sources that were the most relevant, most
recent, peer-reviewed, and local in scope or directly applicable to the local ecosystem were selected.
Uncertainty and conflicting literature was acknowledged and interpreted when applicable.

Analysis Area

The analysis area for watersheds, riparian management zones, and aquatic species includes all lands
within the boundary of the national forest. The temporal scope of the analysis is the anticipated life of
the plan. The cumulative effects analysis area includes Custer Gallatin lands and adjacent jurisdictions
and landowners.

3.4.2 Affected Environment (Existing Condition)

Watersheds

Watershed Condition Framework

Watersheds and their ecological condition have been an increasingly important focus of public land
managers in the last two decades (Reeves et al. 2006, Thomas et al. 2006, Esselman et al. 2011).
Congress has also had increasing interest in watershed condition, especially when it comes to investment
in watershed restoration. Nationally, in 2011 the Forest Service introduced two general technical reports
responding to congressional interest. These reports are the Watershed Condition Framework (FS-977)
(USDA 2011) and the Watershed Condition Classification Technical Guide (FS-978) (Potyondy and Geier
2011). These reports were developed in tandem to provide a consistent method for categorizing how the
Forest Service identifies the condition of sub-watersheds as well as to provide broad guidance to help
national forests select priority watersheds.

The watershed condition framework establishes a nationally consistent reconnaissance level approach
for classifying watershed condition. It does so by using a comprehensive set of 12 indicators that are
surrogate variables representing the underlying ecological, hydrological, and geomorphic functions and
processes that affect watershed condition. The primary emphasis is on aquatic and terrestrial processes
and conditions that Forest Service management activities can influence. The indicators use data when
available and professional opinion when data is not available. The approach is designed to foster
integrated ecosystem-based watershed assessments, provide guidance to programs of work in
watersheds that have been identified for restoration, enhance communication and coordination with
external agencies and partners, and improve national-scale reporting and monitoring of program
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accomplishments. The watershed condition framework provides the Forest Service with an outcome-
based performance measure for documenting improvements to watershed condition at forest, regional,
and national scales (USDA, 2011).

Watershed condition classification ultimately ranks watersheds in one of three discrete categories (or
classes) that reflect the level of watershed health or integrity. Watershed health and integrity are
considered conceptually the same (Regier 1993). Watersheds with high integrity are in an unimpaired
condition in which the ecosystems show little or no influence from human actions (Lackey 2001).

The Forest Service “Watershed Protection and Management” Manual (USDA 2004) defines watershed
condition in terms of “geomorphic, hydrologic and biotic integrity” relative to “potential natural
condition.” In this context, integrity relates directly to functionality. In this analysis, geomorphic
functionality or integrity is defined in terms of attributes such as slope stability, soil erosion, channel
morphology, and other upslope, riparian, and aquatic habitat characteristics. Hydrologic functionality or
integrity relates primarily to flow, sediment, and water quality attributes. Biological functionality or
integrity is defined by the characteristics that influence the diversity and abundance of aquatic species,
terrestrial vegetation, and soil productivity. In each case, integrity is evaluated in the context of the
natural disturbance regime, geoclimatic setting, and other important factors within the context of a
watershed. The definition encompasses both aquatic and terrestrial components because water quality
and aquatic habitat are inseparably related to the integrity and, therefore, the functionality of upland
and riparian areas within a watershed.

Within this context, the three watershed condition classes are directly related to the degree or level of
watershed functionality or integrity:

e Class 1: functioning properly
e Class 2: functioning at risk

e Class 3: impaired function

In this framework, a watershed is considered in good condition if it is functioning in a manner similar to
one found in natural wildland conditions. This characterization would not be interpreted to mean that
managed watersheds cannot be in good condition. A watershed is considered to be functioning properly
if the physical attributes are appropriate to maintain or improve biological integrity. This consideration
implies that a class 1 watershed in properly functioning condition has minimal undesirable human
impact on natural, physical, or biological processes and is resilient and able to recover to the desired
condition when or if disturbed by large natural disturbances or land management activities. 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 or trajectory of improving conditions that sustain physical, hydrological,
and biological integrity.

Watershed Conditions on the Custer Gallatin National Forest

The primary hydrologic unit upon which watershed condition has been assessed is the 6th-level
hydrologic unit, or sub-watershed, which is a watershed of about 10,000 to 40,000 acres. To evaluate
baseline watershed conditions across the analysis area, a watershed condition rating was determined for
each sub-watershed. This characterization estimated the existing condition based on physical
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characteristics (for example, hydrologic, geomorphic, landscape, topographic, vegetative cover, and
aquatic habitat) and human-caused disturbances (such as road construction and vegetative treatments).

The Custer Gallatin National Forest is located in 269 sub-watersheds. Eighty-one of these are in pine
savanna geographic areas, while 188 are in montane geographic areas. Following the watershed
condition class protocol in 2016, 221 watersheds were rated as functioning properly, 48 watersheds were
rated as functioning at risk, and none was rated as impaired. Of the functioning at risk watersheds 20 (25
percent of pine savanna) were in pine savanna geographic areas, while 28 (14 percent of montane) were
in montane geographic areas. Table 13 is a summary of watershed condition classes across the Custer
Gallatin by geographic area.

Table 13. 6"-level watersheds rated in each condition class using the watershed condition framework

%

Watersheds
Geographic Area Class 1 Class 2 Class 3 Total in Class 2
Sioux 35 7 0 42 16
Ashland 26 13 0 39 33
Pryor Mountains 9 0 0 9 0
Absaroka Beartooth Mountains 72 12 0 84 14
Brldger,. Bangtail, and Crazy o 11 0 35 31
Mountains
Madison, Galllatln, and Henrys 55 5 0 60 0
Lake Mountains
Total 221 48 0 269 17

Some characteristics of channels commonly measured to help identify changes caused by management
include the frequency and depth of large pools, the width-depth ratio of stream channels, and the
percentage of fine sediment contained in the substrate (Al-Chokhachy et al. 2010). Low-gradient stream
channels show the most response to land management activities. Lower pool frequencies and higher
fine sediment concentrations are most obvious in watersheds with higher road densities. These findings
are consistent with observations that indicate that past road construction and maintenance, grazing, and
timber harvest practices alter sediment delivery and routing (and potentially other habitat components).
This in turn, led to fewer pools, higher fine sediment content, and stream aggradation.

Water Quality

The states of Montana and South Dakota non-degradation policies states that existing and anticipated
uses and the water quality, necessary to protect those uses, must be maintained and protected. Many,
but not all, land management activities on National Forest System lands are considered nonsignificant
activities under state laws as long as reasonable land, soil, and water conservation practices are applied
and existing and anticipated beneficial uses will be fully protected.

Water quality is regulated under the authority of the Clean Water Act. States assess waters within their
jurisdiction and identify stream segments and other waterbodies whose water quality is “impaired” or
generally do not meet water quality standards for beneficial uses.

Individual stream segments, lakes, and other waterbodies have been listed as “water quality limited
segments” (for example, “impaired”) by the states of Montana (MTDEQ 2010) and South Dakota and are
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described in subsection 305(b) and 303(d) of the Clean Water Act as waters that do not meet State
standards. This broad term includes water quality criteria, designated uses, and anti-degradation
policies. These impaired waterbodies are identified in a biennial integrated report that lists the status of
water quality for waterbodies under state jurisdiction, which includes all National Forest System lands in
their respective states.

The Montana Department of Environmental Quality and South Dakota Department of Environment &
Natural Resources develop total maximum daily loads (TMDLs) and submits them to the United States
Environmental Protection Agency for approval. A TMDL is the maximum amount of a pollutant a
waterbody can receive and still meet water quality standards. Section 303(d) of the Clean Water Act
requires advises the development of TMDLs for streams and lakes that do not meet, or are not expected
to meet, State water quality standards. TMDLs provide an approach to improving water quality so that
streams and lakes can support and maintain their state designated beneficial uses.

According to the Montana Department of Environmental Quality (DEQ) (MTDEQ 2016), 34 stream
segments on the Custer Gallatin National Forest in Montana are not meeting water quality standards
(table 14 lists stream segments by geographic area). There are no streams on the Sioux District in South
Dakota (on Forest Service lands) that are listed with South Dakota Department of Environment & Natural

Resources.

Table 14. 303(d) listed stream segments by geographic area*

Number of
stream
Geographic Area segments Sources of Pollutants TMDL Assessments
Sioux 0 Not applicable Not applicable
Ashland 1 Natural sources Otter Creek
Pryor Mountains 0 Not applicable Not applicable
Absaroka Beartooth Largely impacts from mining and abandoned | Boulder River, Clarks
) 12 . )

Mountains mine lands Fork Yellowstone River
Bridger, Bangtail, Bear Creek, Jackson
and Crazy 9 Primarily agriculture and grazing. Creek, Bridger Creek,
Mountains Shields River

Primarily natural sources and forest road
Madison, Gallatin, construction. Some silvicultural activities and | Hyalite Creek, West Fork
and Henrys Lake 13 grazing. Land development in the Big Sky Gallatin, South Fork West
Mountains area, none of which is on National Forest Fork Gallatin

lands.

* Montana Department of Environmental Quality 303 listing will change throughout the life of this plan

On the Montana DEQ list, 16 of these are listed for agriculture related impacts, 8 are mining (or
abandoned mine lands) related, 3 are natural, 3 are national forest roads, 2 are irrigation, and the
remaining 2 are land development impacts. A 303(d) listing does not necessarily indicate that Forest
Service practices are contributing to the listing even when a stream segment intersects Forest Service
lands. First, a 303(d) listing can, and does occur, when an initial analysis indicates there may be an
impairment to beneficial use(s). It can then take the Montana DEQ some time to investigate this
thoroughly and come up with a definitive conclusion, sometimes leading to that stream being taken back
off the list. Second, when impairment has indicated the Custer Gallatin may be contributing to
impairment, the Custer Gallatin staff has a history of addressing and resolving those issues. For example,
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Upper Taylor Creek (HUC 100200080107) and Lower Taylor Creek (HUC 100200080108) are on the 303
(d) list for sediment input to streams from Forest Service roads (as far as Forest Service impacts are
concerned). The Forest Service has invested millions of dollars in those drainages decommissioning and
rerouting roads, replacing culverts, and improving road surfaces. This has substantially decreased Forest
Service road sediment sources such that all reasonable land, soil, and water conservation practices are
satisfied for these roads in a manner that is consistent with state law and eventual recovery from
sediment impairment to the stream. Impairment can no longer be attributed to on-going Forest Service
practices, yet those streams remain on the list.

Groundwater

Groundwater-dependent ecosystems are communities of plants, animals, and other organisms that rely
on access to or discharge of groundwater such as springs, fens, seeps, areas of shallow groundwater,
cave and karst systems, hyporheic and hypolentic zones, and groundwater-fed lakes, streams, and
wetlands.

Groundwater is an important resource in Montana and South Dakota, and it will likely become more
important in the future as the states’ population and industries grow. More than half of Montanans
depend on groundwater for their primary water supply. According to the Montana Natural Resource
Information Service, groundwater provides 94 percent of Montana’s rural domestic water supply and 39
percent of the public water supply. Montana uses over 188 million gallons of groundwater per day for
domestic use, public water supplies, irrigation, livestock, and industry (Hutson et al. 2005). Water
generated in the mountains of the Custer Gallatin is an important source of recharge for valley aquifers
and is therefore an important forest product.

The Custer Gallatin National Forest is also a source of groundwater whereby runoff, especially from
snowmelt, will infiltrate soils and stream substrates to recharge downstream aquifers. Montana’s
mountains may receive two to three times the amount of precipitation as nearby lowland areas.
Currently there is not enough data to numerically differentiate these snowmelt recharge events from the
national forest versus deeper groundwater resources and which of those two has a larger impact on
aquifers. However, hydrogeologic assessments (English and Marvin 2000, Marvin 2000, Schmechel
2015); indicate that in close proximity to surface water some springs and wells may be under direct
influence of surface water recharge driven by snowpack accumulation and precipitation. Groundwater
recharge to shallow aquifer systems (for example, hyporheic zones) has substantial importance to stream
and river flow during base-flow in some cases being critically important for surface water quantity, water
quality, and thermal buffering for aquatic biota.

Across the Custer Gallatin National Forest, it is currently assumed (due to relatively sparse populations,
large amount of wilderness and remote terrain, and lack of industry currently using that resource on the
Custer Gallatin) that groundwater extraction is not significantly drawing down aquifers. Monitoring in
areas of high residential and commercial development and areas where industry needs to withdraw
groundwater would determine the extent of potential impacts from those activities. There are very few
natural sources of ground-water contamination. However, on the Custer Gallatin many streams and
rivers of the Yellowstone Gallatin, and Madison River systems drain from Yellowstone National Park
where surface water flow from geothermal areas can naturally discharge compounds that are hazardous
to humans and potentially fish and wildlife as well. For example, wells in the Madison River drainage
have arsenic and fluoride concentrations that exceed United States Environmental Protection Agency
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(EPA) human health limits for arsenic and fluoride (Thompson 1979). Further, Schmechel (2015) found
geothermal features within the south Hebgen Basin confined aquifer are releasing arsenic and fluoride in
guantities above the EPA human health standard.

Despite little known human-caused effects to the groundwater resource at the forest plan level, there
are some localized examples of effects on or near the Custer Gallatin. Adjacent to the Ashland District, in
the Powder River Basin, there was a substantial increase in drilling and developing wells for coal bed
methane production in the 2000s. This activity has dropped substantially, with 90 Montana wells
producing methane and water in 2015 down from a peak of approximately 700 in 2008. Twenty-foot
drawdown contours were found to extend a maximum of approximately 1.5 miles from the edge of
producing coal bed methane fields, much less than the projected four miles. To date, monitoring data
indicates that coal bed methane production has not affected groundwater table depth or groundwater
quality on the southern end of the Ashland District (Kuzara et al. 2015). If this development activity,
likely coinciding with changes in natural gas economy and industry, were to again increase and well(s)
were being pumped on or adjacent to forest lands’ groundwater resources may be impacted. Coal bed
methane development requires withdrawing large volumes of groundwater to release the methane gas.
(Myers 2009) found that drawdown of groundwater from coal bed methane fields could exceed 6m in
depth and extend many kilometers beyond the well(s) or gas field affecting groundwater resources,
wells, springs, and pumps. Additionally, replenishing of groundwater resources could take on the order
of up to 50 years depending on various parameters such as geologic porosity.

The Sibanye Stillwater Mining Company’s extensive palladium and platinum mine operations in the East
Boulder and Main Stillwater drainages have rerouted groundwater pathways and altered groundwater
quality and quantity. Montana Department of Environmental Quality and the Custer Gallatin National
Forest cooperatively regulate and manage water resource impacts associated with mine infrastructure,
and as such, surface water quality is maintained within state water quality standards. While much of the
mine infrastructure is on private land adjacent to National Forest System lands, the ongoing Benbow
Exploration Portal development is on National Forest System lands. Water from this development will be
rerouted to the mine for treatment. Over approximately a five-year time span, produced water will be
treated then injected into the regional Madison aquifer.

The Sioux Ranger District has three oil and gas wells, two in the North Cave Hills, and one in the South
Cave Hills. One of the two wells in the North Cave Hills is a saltwater disposal well. No local surface water
or groundwater effects have been observed (K. Hansen, District Ranger, Sioux Ranger District, and P.
Pierson, retired Custer Gallatin National Forest Geologist, personal communication).

Lotic Waterbodies: Streams and Rivers

Streams and rivers (hereafter referred to as streams) are inherently tied to their valley (Hynes 1975),
carrying water, sediment, dissolved minerals, and organic material derived from hillsides and the riparian
areas adjacent to the stream channel. Thus streams have developed in more than the longitudinal
(upstream-downstream) dimension and instead are active in four dimensions: longitudinal, lateral,
vertical, and temporal (Ward 1989). Longitudinal refers to the simple movement of water, nutrients, and
materials in the stream channel itself; lateral refers to the exchange of materials with riparian areas and
uplands areas; vertical refers to the exchange of surface water and shallow groundwater, or hyporheic
water; and finally temporal is highly variable, but refers to the time continuum constantly shaping and
changing ecosystems ranging from evolutionary responses to succession after a disturbance event.
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Further, moving from headwaters downstream biological organization adapts structurally and
functionally to how energy is dissipated along the physical stream template (Vannote et al. 1980).

The shape and character of stream channels constantly adjusts to the flow of water and material by
adopting distinctive patterns such as pools, riffles, runs, meanders, and step pools. The vast array of
physical channel characteristics, combined with energy and material flow, provide diverse habitats for a
wide array of aquatic organisms. Varied topography coupled with irregular occurrences of channel-
affecting processes and disturbance events such as fire, debris flows, landslides, drought, and floods
result in a mosaic of river and stream conditions that are dynamic in space and time under natural
conditions. The primary consequence of most disturbances is to directly or indirectly provide pulses of or
to rearrange sediment, gravels and cobbles, and organic matter and wood into stream systems. As a
result, most streams and rivers undergo cycles of channel change on timescales ranging from inter-
annual to hundreds of years in response to episodic inputs of wood and sediment. The types of
disturbances that affect the morphology of a particular channel depend on ecoregion climate (for
example, the Rocky Mountains vs the Northern Great Plains), watershed characteristics, size, and
position of the stream within the watershed. Many aquatic and riparian plant and animal species have
evolved in concert with stream channels. They develop traits, life-history adaptations, and propagation
strategies that allow persistence and success within these dynamic landscapes.

Unique within the Northern Region are the pine savanna, as known in the scientific literature, prairie
streams that occur in the Ashland and Sioux geographic areas. Prairie streams are an endangered yet
valuable resource in the Northern Great Plains Ecoregion (Sampson and Knopf 1994, Dodds et al. 2004).
Previous studies on prairie streams in the Northern Great Plains have shown prairie stream systems are
very unpredictable, constantly changing from drying to flooding stages between seasons, sometimes
even in a matter of days (Matthews 1988, Ostovar 2007). These systems have shown the need for
multiple spatial and temporal sampling to occur along each stream for an adequate understanding of
prairie stream assemblages (Ostovar, 2007). In-stream habitats are constantly changing in prairie systems
(Matthews, 1988) and prairie fishes and other aquatic biota have adapted to the drying and flooding
landscape of the prairie (Dodds et al. 2004).

Beavers, historically, were an integral part of stream ecosystems in North America, acting as ecosystem
engineers where they modify the structure, function, and composition of streams. Their dam building
can strongly modify habitats, make lentic habitats altering nutrient cycling dynamics (Naiman et al.
1994), alter fluxes of organic matter, sediment, and heat (Rosell et al. 2005), and increase overall bio-
complexity (Wright et al. 2002, Malison and Baxter 2010). Beaver populations have declined across much
of the Custer Gallatin due to trapping and reductions in woody forage species from livestock grazing
impacts, road construction, and access-related activities (Pollock et al. 2015). Fire suppression is also a
factor as riparian areas can convert from the cottonwood, aspen, green ash, and willow species
preferred by beavers towards coniferous tree species under the prolonged absence of fire. This
reduction in beaver populations in ecosystems adapted to their presence results in reduced and less
resilient riparian and aquatic habitats (Bouwes et al. 2016). An estimated 50 percent of pine savanna
stream miles have potentially suitable conditions to provide beaver habitat, whereas 30 percent of
montane streams have these ratings (Engineering 2016). Although beaver are currently present in many
of the stream reaches, identified by the model as being highly suitable habitat across the Custer Gallatin,
occupied habitat is much less than the model projects. For example, on the pine savanna portion of the
national forest, many of the stream reaches indicated as highly suitable have intermittent flow regimes,
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despite wetter than average conditions in the past five years, thereby violating the model assumption of
reliable water supply (Efta and Layhee 2016). These reaches are roughly split between watersheds with
fully functioning watershed condition framework ratings and those with functioning at risk ratings),
indicating that although land management activities such as grazing may play a key role, particularly in
modifying riparian vegetation and streambanks, underlying landscape variables (headwater prairie
stream hydrology and geomorphology) also drive patterns. Therefore, the model is a useful starting
point, but additional analysis and ground-truthing is required to refine the model to understand where
and how beaver might be managed to restore aquatic habitat composition. Nonetheless, beaver do
appear to inhabit less of the landscape encompassed by the Custer Gallatin than they did historically
(Pollock et al. 2015).

Human uses have altered some stream channels in the last two centuries. Stream channels have
changed as a result of channelization; dam building; wood removal; road, trail, bridge building; logging
practices; water diversions for uses such as agriculture; fire suppression; and livestock grazing. Some
characteristics of channels commonly measured to help identify changes caused by management include
the frequency and depth of large pools, the width-depth ratio of stream channels, and the percentage of
fine sediment contained in the substrate (Al-Chokhachy et al. 2010). Low-gradient stream channels show
the most response to land management activities. Past road construction and maintenance, livestock
grazing, and timber harvest practices can alter sediment delivery and routing, and potentially other
habitat components, which in turn may lead to fewer pools, higher fine sediment content, and stream
aggradation.

There are over 5,700 miles of streams and rivers on the Custer Gallatin. Of the mapped stream channels
on the Custer Gallatin, 1,351 miles (24 percent) are considered ephemeral; about 57 percent of this
amount is present on the pine savanna landscape, representing 63 percent of mapped channel on the
pine savanna units. Conversely, ephemeral channels represent about 13 percent of montane streams. A
similar pattern holds for intermittent streams, as 33 percent of pine savanna streams, but less than one
percent of montane streams are intermittent. Four percent of pine savanna streams are perennial, as
compared to 84 percent of montane. Overall, more than 4,300 miles of intermittent and perennial
stream are present on the Custer Gallatin, and expected to express riparian vegetation.

The most comprehensive and consistent data set on stream channel conditions is provided by the
PacFish Infish Biological Opinion (PIBO) monitoring program, which is a highly organized monitoring
effort that collects data systematically across National Forest System and Bureau of Land Management
lands. This program allows the evaluation of status and trends and comparison of reference and
managed conditions at the stream reach scale. A draft analysis of stream habitat conditions on the
Custer Gallatin National Forest using the PIBO data was completed in 2016 (Archer and Ojala 2016a;b).
Monitoring began on the Custer Gallatin in 2005 and includes 43 managed sites and 22 reference sites in
montane watersheds as well as 22 managed sites in the pine savanna units. The pine savanna units do
not have reference sites because nearly all acres on the Custer Gallatin have an ongoing history of land-
use, particularly livestock grazing. Additionally, the PIBO protocol was developed specially for salmonid
streams, not warm-water prairie streams that occur in the two eastern units of the Custer Gallatin. Trend
data at these pine savanna sites are being analyzed to determine best indicators of trend for pine
savanna systems. The goal will be for the PIBO team and Custer Gallatin National Forest watershed staff
to continue to work together to develop a robust monitoring program built on the PIBO principle that
addresses the unique stream systems of the pine savanna units.
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PacFish Infish Biological Opinion (PIBO) data for Custer Gallatin National Forest montane streams shows
the overall index of habitat condition (a composite of measured habitat values) for montane stream
reaches shows that managed watersheds (watersheds exposed to disturbance from various management
actions) have habitat conditions about 15 percent lower than reference sites (relatively pristine
watersheds that are used as a benchmark of expected condition). The distribution of biological integrity
scores is skewed to a lesser extent, about 5 percent, with a similar range of biological integrity scores
between managed and reference sites. Overall, about 60 percent of managed watersheds had a
biological integrity similar to “pristine” conditions, whereas about 80 percent of reference watersheds
met that criterion. Taken together, these patterns confirm that land management activities do imprint on
Custer Gallatin aquatic habitat conditions, but also that disturbance is a natural occurrence (hence the
range of habitat and biotic conditions at reference sites). Indeed, disturbance is often the agent that
replenishes critical habitat elements, such as large woody debris and streambed substrates
(Kreutzweiser et al. 2012). Further, pristine (for example, unmanaged) systems may actually exhibit a
wider range of conditions than more heavily managed systems (Lisle 2002).

Lentic Waterbodies: Lakes, Wetlands, and Reservoirs

Lentic waterbodies, which include natural lakes, wetlands, and constructed reservoirs, are prominent
features on the Custer Gallatin National Forest landscape. The Custer Gallatin National Forest has a
diversity of these habitats ranging from large montane lakes such as Hebgen Lake just outside the town
of West Yellowstone to the hundreds of alpine lakes on the Beartooth Plateau to ponds with warm-water
fish on the eastern units.

Lentic habitats on Custer Gallatin pine savanna landscapes are largely the result of constructed reservoirs
(such as Mud Turtle and Rabbit Creek Reservoirs, Black’s and Brown’s Ponds). Since the early 1900s, and
in particular post WWII, hundreds of thousands of reservoirs have been built across the northern great
plains, largely for livestock watering demands, but also for sport-fishing ponds and other uses. Many
were also built for concerns over potential floods. These reservoirs often block stream channels.
Whether that flow is perennial, intermittent, or even less regular, these structures change the landscape.
Overall, the large number of reservoirs across eastern Montana and western South Dakota, including on
the Custer Gallatin National Forest, has had a dramatic influence on natural hydrologic processes. The
Custer Gallatin pine savanna units have 195 constructed dams and reservoirs that block stream channels
of varying size and flow characteristics. Additionally, there are 25 recorded dugouts (areas often in
depression or swales of stream channels that will catch water for livestock use). As reservoirs fill with
sediment or the dams are breached (as these earthen structures are not permanent) some agencies or
landowners are deciding to discontinue the use of these reservoirs and breach dams or reclaim and
restore stream channels. Within the life of this forest plan, the Custer Gallatin National Forest will have
to make decisions and weigh cost verses benefits, at the project scale, as some of these damns will begin
to fail. While many amphibians, reptiles (for example, snapping turtle), and fish are known to use these
reservoirs, it is unknown how exactly the presence of these habitats changed the hydrology and prairie
stream network, but likely that the constructed ponds have bolstered lentic habitat at the sacrifice of
lotic habitat.

Springs, a groundwater dependent ecosystem, in the pine savanna units are a prominent ecological
feature on the landscape in that, similar to streams, they are green lush and diverse areas in an
otherwise arid landscape. There are 1,288 stock tanks, which are springs that have been developed for
the purpose of watering livestock where the spring water is diverted to a tank. The tanks are often
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immediately adjacent to the spring. Those spring areas without fencing, can lead to resource damage
from trampling and associated soil compaction.

Glaciers

Alpine and rock glaciers are found in several high elevation locations across the greater Yellowstone area
of the Custer Gallatin National Forest. Glaciers provide an important source of meltwater in the late
summer months when typically most of the annual winter snowfall has melted. Late summer melt from
glaciers provides important habitat for trout and other wildlife as well as a water source for drinking and
recreation for the surrounding towns and people in the region. Glacial meltwater is an important habitat
component for cold-water aquatic species such as cutthroat trout and various macroinvertebrates.

Glaciers are large flowing masses of ice formed by the compaction and recrystallization of snow. For
purposes of this analysis, glaciers, and perennial snowfields are not differentiated, as this would require
site-specific field evaluation of each location. In the Absaroka Beartooth Mountains there are 401
glaciers and perennial snowfields, about 35 percent of the total number in Montana, and totaling 20
square kilometers (Fountain 2011). The Crazy Mountains contain 57 glaciers and perennial snowfields,
representing 5% of the population in Montana, and totaling 1.9 square kilometers (Fountain, 2006 and
2011). Glaciers can be connected to or transition into debris-covered rock glaciers.

Rock glaciers are tongue-shaped flowing masses of ice, rock, and debris often found just downslope of
glaciers. Rock glaciers contain significant amounts of water stored as ice and also provides late summer
meltwater sources (Price et al. 2013, Rangecroft et al. 2015, Geiger et al. 2018). Surface debris atop rock
glaciers serves as an insulator that makes rock glaciers less sensitive to climatic fluctuations when
compared to ice glaciers (Price et al. 2013, Sorg et al. 2015). In a scenario of warming climate, rock
glaciers may persist and provide hydrologic input longer than ice glaciers.

In the northern Absaroka and Beartooth Mountain ranges, there are approximately 660 rock glaciers
with a total 73 km2 area (Seligman 2009). Approximately 15 rock glaciers have been mapped in the
Spanish Peaks area (Vuke 2013). Mapping and assessment of rock glaciers in other portions of the Custer
Gallatin have not been completed, but it is likely that additional areas of rock glaciers are present across
higher elevation portions of the national forest.

Riparian Ecosystems

Riparian ecosystems are comprised of riparian areas and adjacent corridors. Riparian areas are lands at
the interface between land and waterbodies saturated with water all year or for varying periods of time
during the year. They encompass unique and diverse vegetation types that are closely associated with
streams and rivers, lakes, ponds, marshes, swamps, bogs, fens, and other areas of high or fluctuating
water tables. Riparian corridors are dominated by non-riparian vegetation types, such as trees (Douglas-
fir, Engelmann spruce) and dry grasses. Riparian corridors provide important inputs into the overall
ecosystem such as shade for aquatic habitats, and organic matter (for example, leaves) and large woody
debris that is critical for aquatic organisms. Although riparian areas and corridors may occupy a small
percentage of the landscape, they provide important habitat for many terrestrial and aquatic species,
including connectivity of habitat from headwaters to downstream areas.

About 77,540 National Forest System acres of riparian areas and corridors associated with these aquatic
features comprise about 4 percent of the montane units and 1 percent of the pine savanna units. Table
15 displays the acres of riparian areas and corridors by vegetation dominance types, by geographic area.
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Of that, nearly 30,000 acres contain riparian and wetland obligate vegetation types: riparian graminoid
(grass and grass-like; about 19,700 acres), riparian deciduous tree (cottonwood, aspen, green ash; about
7,900 acres), and riparian shrub types (about 2,400 acres). The remaining 92,850-plus acres are
dominated by non-riparian vegetation types, such as Douglas-fir, Engelmann spruce, and dry grasses.
This is likely a slight underrepresentation of montane riparian vegetation as there are some data gaps in
the central portion of the Madison, Gallatin, Henrys Lake geographic areas and the Absaroka Beartooth
Mountain geographic area. At long-term monitoring sites, within grazing allotments, 484 plant species
have been documented.

Natural disturbances that historically influenced the forests within riparian areas are floods, fire, insects,
disease, and weather events such as windstorms and blowdown. These effects cause varying amounts
and extents of tree mortality, from nearly all trees killed (such as in a mountain pine beetle epidemic in a
lodgepole pine-dominated stand) to only scattered trees killed. Forest structure is affected, including
changes to and decreases in forest density and canopy closure and increased amounts of dead wood.
Reduced canopy closure may stimulate growth of understory grasses, forbs, and shrubs as well as
improve growth on remaining live trees. Tree species compositions may change.

Table 15. Riparian vegetation dominance types and National Forest System acreage by geographic area

Cotton-

wood Total

Green Riparian Riparian Riparian %
Geographic Area Aspen Ash!? Graminoid Shrub Vegetation Corridor Ecosystem | Riparian
(GA) (acres) (acres) 2(acres) (acres) (acres) (acres)® (acres) by GA
Madison, 4,932 318 18,393 1,823 25,466 24,297 49,763 6
Gallatin, Henrys
Absaroka 3,717 227 6,160 672 10,776 24,571 35,347 3
Beartooth Mtns
Bridger, 924 7 767 338 2,036 3,429 5,465 3
Bangtail, Crazy
Mtns
Pryor Mtns 40 2 11 109 163 2115 2,278 3
Montane 5,896 544 25,331 2,942 38,441 54,412 92,853
Sioux Trace?! 744 458 56 1,259 NA 1,259
Ashland Trace?! 38 732 73 843 NA 843 <1
Pine Savanna Trace 782 1,190 129 2,102 NA 2,102 <1
Grand Total NA* NA NA NA 29,767 NA 77,540 3

1. Aspen and cottonwood are present on the pine savanna units, usually within green ash dominant riparian, but are not the
dominant species; green ash is only present on pine savanna units.

2. Moist site grass and grass-like vegetation (for example, sedges).

3. Non-riparian vegetation dominates but riparian processes still at play (such as, conifers dominate, but within recruitment zone of
stream channel). Typical vegetation types: Douglas fir, Engelmann spruce, lodgepole pine, dry site grasses.

NA = not applicable

Riparian Management Zones

Riparian management zones are areas where riparian-dependent resources receive primary emphasis
and management activities are subject to specific standards and guidelines. These areas consist of
riparian and upland vegetation adjacent to streams, wetlands, and other bodies of water and help
maintain the integrity of aquatic ecosystems by influencing the delivery of coarse sediment, organic
matter, and woody debris to streams; providing root strength for channel stability; shading the stream;
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and protecting water quality (Naiman et al. 1992). Fish, other aquatic life, and wildlife benefit greatly
from riparian area protection due to these functions.

Upland vegetation within riparian management zones in combination with the riparian vegetation create
zones that provide important wildlife habitat and connectivity. Most wildlife use riparian management
zones and aquatic habitats for at least some of their daily or seasonal needs. Due to their widespread
distribution and linear or clustered pattern, riparian management zones provide extensive and important
habitat connectivity areas for numerous species of wildlife. Refer to wildlife section for information on
riparian-associated wildlife species and connectivity of habitat.

During the past few decades, land managers have recognized the importance of riparian ecosystems in
maintaining water quality, terrestrial habitat, and aquatic habitat. As a result, riparian conservation
measures have been developed for Federal, state, and private lands—helping to preserve and protect
the integrity of the riparian and wetland habitats as well as the water quality of associated waterbodies.
On National Forest System lands, site-specific standards and guidelines are applied to riparian
management zones, helping to provide connectivity and maintain composition, structure, and function.
Riparian area protections were included in the 1986 and 1987 forest plans.

The Custer Gallatin National Forest is more arid than units west of the Continental Divide, a fact that
strongly influences vegetative productivity overall (Pfister et al. 1977a). This same dynamic is foremost in
relevance to riparian management, because it results in generally smaller site potential trees (verified by
Custer Gallatin, unpublished data) within and adjacent to riparian areas, likely smaller channel and
floodplain widths, and reduced riparian vegetation expression. When site potential trees are used as an
indicator to define riparian zone widths, the smaller site potential trees of the Custer Gallatin would
result in a narrower riparian management zone widths than forests west of the Continental Divide.

Aquatic Species and Habitat

Thirty-six species of fish (21 native; table 16) are known (or suspected, in some cases) to occupy
approximately 2,880 miles of stream, and 565 lakes (includes lakes, ponds, and reservoirs). The montane
units have cold water species like trout, while the pine savanna units have warm water fish species.
Occupied stream miles are likely much higher because fish distribution hasn’t been verified for many
streams, particularly alpine and pine savanna streams. As fish distribution is verified, species
composition is also likely to change, particularly in pine savanna and lower elevation montane streams,
where fewer surveys have been conducted, but where species diversity is higher. Across the Custer
Gallatin, aquatic macroinvertebrates occur in great abundance and diversity and are important indicators
of bio-integrity. Currently there are 349 species of aquatic invertebrates known to occur on the Custer
Gallatin. As inventories continue, that composition is also likely to change. Amphibians and reptiles are
also present in waterbodies and riparian areas across the Custer Gallatin National Forest increasing the
overall biodiversity. Amphibians are often associated with or even dependent on water and riparian
areas while most reptiles, save for snapping and painted turtles, are not water or riparian obligates yet
many are often present in and benefit from aquatic and riparian resources.

Aquatic invasive species are a substantial threat to aquatic species and include any non-native plant or
animal species or disease that threatens the diversity or abundance of native species, the ecological
stability of infested waters, or the commercial, agricultural, or recreational activities dependent on such
waters. The Montana Aquatic Nuisance Technical Committee (MTANSTC 2002) has identified over 70
nuisance species while South Dakota Fish and Game has identified 24 nuisance species (Adams et al.
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2016). Some that are well known include the New Zealand mud-snail, curly-leaf pondweed, whirling
disease, rusty crayfish, and various non-native fish. Although non-native fish such as brook trout and
rainbow trout are desirable in many locations, there are places where they are not due to their ability to
outcompete or hybridize with native cutthroat. An environmental assessment by the Montana Fish
Wildlife and Parks is now required before fish introductions can legally occur.

Table 16 displays fish species of the Custer Gallatin National Forest. Stream miles indicated estimate
occupied habitat on the national forest. An “incomplete survey” comment indicates distribution is likely
more extensive than indicated, given knowledge of available habitat types.

Table 16. Fish species of the Custer Gallatin National Forest

Pine
Montane | Savanna Total
(stream | (stream | (stream

Fish Species miles) miles) miles) Status Comments

Arctic grayling o8 0 28 | SGCN - MT ;tligzm miles linked to occupied Montane
Black bullhead 0 26 26 | Introduced %T)%Lnnz%n;ﬁtzme Savanna

Black crappie 0 0 0 | Introduced | Pine Savanna impoundments

Brassy minnow 0 92 92 Native None

Brook stickleback 0 1 1 Native Incomplete survey

Brook trout 717 1 718 | Introduced | None

Brown trout 384 0 384 | Introduced | None

Creek chub 0 1 Native Estimated based on adjacent records
Fathead minnow 0 63 63 Native None

Flathead chub 0 8 8 Native Estimated based on adjacent records
Golden shiner 0 Introduced | Pine Savanna impoundments

Stream miles linked to occupied Montane

Golden trout 34 0 34 | Introduced
lakes
Larger stream pools, impoundments;
Green sunfish 0 20 20 | Introduced | most widely distributed Pine Savanna
invasive fish
lowa darter 0 3 3 | SGCN - MT Incomplete survey; confirmed in both MT
and SD
Confirmed in SD - Grand River tributary
Lake chub 0 113 113 | sceN-sp | On Forest; also pr_esent downstream of
Forest Boundary in several Montane
HUCs
Lake trout 0 0 0 | Introduced | Montane lakes
Largemouth bass 0 0 | Introduced | Pine Savanna impoundments
Longnose dace 19 98 117 Native None
Longnose sucker 66 0 66 Native None
Mottled sculpin 419 0 419 Native Also known as Rocky Mountain Sculpin
Mountain sucker 43 0 43 Native None
Mountain whitefish 206 0 206 Native None
Plains minnow 0 7 7 Native None
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Pine
Montane | Savanna | Total
(stream (stream | (stream
Fish Species miles) miles) miles) Status Comments
Pumpkinseed 0 1 1 | Introduced | Otter Creek
Rainbow trout 706 0 706 | Introduced AISO stocked in Pine Savanna
impoundments
River carpsucker 0 0 0 Native Found at Boxelder Cr FS Road crossing
Sand shiner 0 1 1 Native Estimated based on adjacent records
Sauger 0 0 0| SGCN - MT Foun(_:l at Boxelder Creek FS Road
crossing
Shorthead redhorse 0 11 11 Native None
Smallmouth bass 0 Introduced | Stocker Branch, Blacks Pond
Stonecat 0 Native None
Utah chub 6 Introduced | Hebgen, Mystic Lakes
Westlope cutthroat 213 0 213 SGI\;:_:_\I a None
White sucker 87 560 646 Native None
Yellow perch 0 0 0 | Introduced | Pine Savanna ponds (such as, Exie)
Yellowstone 694 0 694 | SGCN - MT | None
cutthroat

SGCN-MT= Species of greatest conservation need in Montana

On the Custer Gallatin, westslope and Yellowstone cutthroat trout historically likely occupied 949 and
758 stream miles, respectively. In the Missouri River basin, westslope cutthroat are far less common than
their rangewide occupancy: the current Custer Gallatin westslope cutthroat distribution constitutes 9
percent of total habitat occupied by the subspecies in the Madison, Gallatin, and upper Missouri River
watershed. The Custer Gallatin includes 34 percent of overall occupied cutthroat habitat in the major
watersheds intersecting the national forest (Madison, Gallatin, and Yellowstone).

The distribution of non-native salmonids is a primary reason for the reduced range of cutthroat trout.
Rainbow and brook trout are the most widely distributed salmonids on the Custer Gallatin, and these
species, along with brown trout, may replace, displace, or hybridize native cutthroat (summarized in
table 17 and table 18) (Halfosky et al. 2016). As such, the Custer Gallatin and partners have built fish
passage barriers to protect native trout from non-native trout. In conjunction with fish barrier
construction or natural barrier enhancement, non-native trout are also removed chemically or physically
from above the barrier site. Of the total mileage occupied by the cutthroat subspecies on the Custer
Gallatin, about 73 miles of stream habitat has been secured for westslope cutthroat trout (83 percent of
westslope cutthroat trout occupied stream miles) and 78 miles for Yellowstone cutthroat (22 percent of
Yellowstone cutthroat miles) over the past decade. Cutthroat conservation will continue to be a priority
for the Custer Gallatin, as Montana Fish Wildlife and Parks has set the goal for cutthroat conservation at
a minimum of 20 percent cutthroat occupancy in historically occupied watersheds (Montana Fish
Wildlife and Parks 2014).
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Table 17. Cutthroat trout habitat occupancy on the Custer Gallatin National Forest

Yellowstone Westslope
Cutthroat Cutthroat
Custer Gallatin Habitat Trout Trout
Historic occupied stream habitat (miles) 758 949
Current occupied stream habitat (miles) 352 88
Historic habitat currently occupied by core/ conservation populations 46 9
(%)
Current populations in sympatry with Brook trout (%) 28 0
1. Sympatry with brook trout is a measure of competition risk
Note: Secured means nonnatives removed, and precluded from reinvasion by a barrier
Table 18. Cutthroat trout habitat occupancy rangewide
Yellowstone Westslope
Cutthroat Cutthroat
Rangewide Habitat Trout Trout
Historic range-wide habitat currently occupied (%) 43 59
Populations occupying historic habitat considered not likely 23 15
hybridized (%)*

1. Hybridization can compromise conservation value of populations

Many montane lentic habitats, as well as some of the montane lotic habitats provide breeding and
rearing habitat for western toads (Anaxyrus boreas). Western toads are relatively common in some
portions of the Custer Gallatin, particularly Hebgen Lake and north in the Madison mountain range
(Maxell 2009) The Crazy Mountains and Beartooth Plateau are areas for which additional data are
needed to assess species status; the species is considered vulnerable to population crashes, as has
happened in other places within its distribution (Maxell et al. 2009). Hebgen Reservoir and adjacent
littoral ponds provide breeding and rearing habitat for plains spadefoot (Spea bombifrons), a species of
greatest conservation need more commonly found in pine savanna locales. Another amphibian species,
northern leopard frog (Lithobates pipiens), is also a species of greatest conservation need. This species
has not been documented on montane portions of the Custer Gallatin since 1961, in East Rosebud Lake
(MNHP, 2016). However, it is quite common in the Northern Great Plains of eastern Montana and the
western North and South Dakotas, including the Ashland and Sioux geographic areas. The western tiger
salamander (Ambystoma mavortium) is known to occur in montane and pine savanna areas east of the
Continental Divide but is particularly abundant in ponds and intermittent streams of the pine savanna
units of the Ashland and Sioux.

A native mussel the Fatmucket mussel (Lampsilis siliquoidea) could use habitat in the pine savanna
geographic area. They can be found under a number of conditions but prefer sandy-muddy bottoms and
shallow (5 to 8 centimeters) quiet water below riffles, and in slowly running water with sand, fine gravel,
and mud. Another native mussel, the giant floater (Pyganodon grandis) also may be present here and is
known to be very abundant in the Little Missouri River system. Also, it can be found in smaller
intermittent prairie streams if permanent pools are present as occurs in the pine savanna geographic
areas.
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Aquatic Forest Service Sensitive Species

Forest Service sensitive species are defined as “plant and animal species identified by a Regional Forester
for which population viability is a concern, as evidenced by: significant current or predicted downward
trends in population numbers or density; or significant current or predicted downward trends in habitat
capability that would reduce a species’ existing distribution.” The current Northern Region sensitive
animal species list was developed in 2011. Suitable habitat for nine currently listed Forest Service
sensitive aquatic (fish, amphibian, and mussel) species exists on the Custer Gallatin National Forest.
Seven of the nine species have known populations that occur on the national forest while two species
are not known to occur or likely no longer occur.

Upon final Regional Forester’s determination of the Custer Gallatin’s Aquatic Species of Conservation
Concern list, the Regional Forester’s sensitive aquatic species list will be replaced with the species of
conservation concern list. Analysis of sensitive aquatic species pertain to the current forest plans.
Appendix C provides the Regional Forester’s sensitive species list.

Federally Listed (Proposed Threatened) Aquatic Species: Western Glacier Stonefly
The western glacier stonefly (Zapada glacier) is an aquatic macroinvertebrate known to occur in alpine
streams. It is currently listed as “Proposed: Threatened” under the Endangered Species Act (Federal
Regulation, 2017). The most robust data for this species comes from Glacier National Park where the
species was first described in 1971, from specimens collected and preserved from 1963-1969 (Giersch et
al. 2015). This species appears to be most often found in outlets of alpine lakes, streams draining
glaciers, and streams draining from semi-permanent snowfields. In Glacier National Park the
documented decrease in the size of glaciers (Hall and Fagre 2003) among other effects of climate
change, such as decreased annual snowpack, are linked to declining habitat and persistence of the
western glacier stonefly and other rare invertebrates in alpine habitats (Muhlfeld et al. 2011, Giersch et
al. 2016).

Western glacier stonefly has been documented in the Absaroka Beartooth Mountains geographic area (in
high alpine designated wilderness). It is likely based on confirmed locations that the western glacier
stonefly may be more abundant on the Custer Gallatin National Forest than previously thought with
more potential habitat available in Absaroka Beartooth Mountains, Gallatin Mountains and Henrys Lake,
and the Bridger, Bangtail, and Crazy Mountain Geographic Areas.

Western glacier stonefly nymphs (immature stage of aquatic macroinvertebrates residing in aquatic
habitats before emerging from the water as sexually mature adults) cannot be identified by hand and
instead require genetic analysis, making the time to determine distribution costly. Additionally, their very
remote habitat, seasonally limited access, and lengthy treks to potential sites make sampling even more
difficult if not inefficient. Researchers are planning to use eDNA technology in the future (if funding
becomes available) to expedite the process of determining presence or absence and more detailed
habitat requirements (Joe Giersch, USGS researcher, personal communication).

Aquatic Species of Conservation Concern: Western Pearlshell

The western pearlshell (Margaritifera falcata) is the only native mussel found in the montane portion of
the Custer Gallatin National Forest. Montana Fish Wildlife and Parks listed this species as a “Species of
Concern” “and the Regional Forester has identified it as a species of conservation concern on the Custer
Gallatin. Stagliano (2015) found this species declining by approximately 20 percent over the last decade
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in Montana. Its range extends throughout the western United States and Canada where it is declining,
and even extirpated in some locations. In Montana it is almost certainly extirpated from rivers such as
the Bitterroot, Big Hole, Clark Fork, and the Blackfoot. On the Custer Gallatin National Forest is likely the
historical distribution of the pearlshell closely matched the historical distribution of the westslope
cutthroat.

This species tends to inhabit the runs and riffles of colder streams and rivers that have a stable gravel
substrate with a low to moderate gradient wider than 2m. The western pearlshell is intolerant to silt and
warming stream temperatures. It is dependent on a host fish species, like most other mussels, during its
parastic larval stage. Glochidia (microscopic larval stage of freshwater mussels) attach to the gills of the
host fish where they can be transported upstream or downstream. For the Custer Gallatin, and
throughout Montana, that fish species is the westslope cutthroat trout. As such, widespread decline in
westslope cutthroat has a negative impact on the western pearlshell, since the historical distribution of
the pearlshell closely matched the historical distribution of the westslope cutthroat. Once they detach
form the host fish species and become adults they are sedentary not moving more than a few meters
where they filter feed consuming plant and animal organic matter and expel water, hence the need for
clean, silt-free, water. They tend to congregate in boulder protected “beds” and if undisturbed are
known to have lengthy life spans. MNHP (2018) demonstrated the western pearlshell can have a lifespan
in excess of 60 years.

Benefits to People

Aguatic and riparian ecosystems on the Custer Gallatin support a wide variety of direct human uses and
benefits, although many of these uses may impair ecosystem function if not properly managed. Among
these are angling and other forms of recreation, municipal and residential water supply, and agricultural
uses (stock water, irrigation). In addition, these ecosystems provide a variety of additional benefits, such
as flow modulation (buffering both flood and base flows), water filtration, erosion control, groundwater
recharge, wildlife habitat and migration corridors, and scenery. National forest watersheds moderate
both high and low flows through the function of floodplains and wetlands. Water storage and retention
in national forest floodplains can both reduce the rate and duration of peak flow response, but also
assist in retaining base flows. These processes can be amplified by beaver colonies.

Source Water Protection Areas and Municipal Watersheds

Public water systems are defined under the Safe Drinking Water Act as entities that provide “water for
human consumption through pipes or other constructed conveyances to at least 15 service connections
or serves an average of at least 25 people for at least 60 days a year” (U.S. Environmental Protection
Agency 2017). The term “public” in “public water system” refers to the people drinking the water, not to
the ownership of the system.

Source water protection areas are established to protect public water systems from contamination in
accordance with the 1996 amendments to the Safe Drinking Water Act. Montana Department of
Environmental Quality’s source water protection program provides guidance and approval of source
water protection areas within the state of Montana. Source water protection areas in Montana are
divided into distinct regions according to the time water takes to reach a public water system intake. The
purpose of subdividing source water protection areas in this way is to prioritize source water protection
efforts. Montana Department of Environmental Quality has identified management goals within each of
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these regions, and these management goals are discussed in the context of the water systems located
within, adjacent to, or downstream of the Custer Gallatin National Forest.

Public water system intakes on surface water, for example, streams, are the most susceptible to
contamination from land management activities within the Custer Gallatin National Forest. One public
water system diverts surface water within the Custer Gallatin. The city of Bozeman diverts water out of
Hyalite Creek from within the Custer Gallatin National Forest in the northern Gallatin Mountains. In
addition, the city of Bozeman also diverts surface water out of Sourdough Creek, but this diversion is
located outside of the national forest. The source water protection areas of all surface water intakes
includes a “spill response” area that is a buffer along each source stream measuring a maximum of 10
miles in length, 0.5 mile from both streambanks and 0.5 mile downstream from the surface water intake,
confined to the extent within the contributing watershed. These spill response areas are to be managed
to prevent releases of contaminants that could be drawn directly into a water intake with little lag time.
In addition, the rest of the contributing watershed upstream of the intake is the “watershed region” part
of the source water protection area, in which management is to maintain and improve the quality, in the
long term, of surface water used by the public water system (MT DEQ, 1999, Montana Source Water
Protection Program, Montana Dept. of Environmental Quality, November 1999).

In addition to the city of Bozeman, the Christikon Bible Camp also has a spill response region that
intersects the Custer Gallatin, and another 17 surface water users located downstream of the national
forest have a “watershed region” source water protection area that extends up into the national forest.
These 17 surface water public water systems serve approximately 262,581 people (table 19 and table
20).

Groundwater sources also supply drinking water on the Custer Gallatin. There are 30 public water
systems withdrawing groundwater within National Forest System lands on the Custer Gallatin. These
groundwater systems are serving approximately 11,433 people. Montana’s source water protection
program states that areas located within 100 feet of these groundwater sources is the control zone for
each intake, and this area is to be managed to protect sources from damage and to prevent direct
introduction of contaminants into sources or the immediate surrounding areas. Table 21and table 22
provide the information for the 3 community and 27 non-community public water systems that have
wells or spring water sources located within National Forest System lands. There are four additional
public water systems that use groundwater within close proximity to the on the Custer Gallatin and have
100-foot control zones that intersect National Forest System lands. These public water systems are found
in table 21.
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Table 19. Public water systems (PWS) that use surface water and have spill response regions that overlap

the Custer Gallatin

Class of PWS per the Population
PWS number PWS Primary Name Water Source Safe Drinking Water Act | served by PWS
MTO0000161 City of Bozeman Hyalite Creek and Community 50,000
Sourdough Creek
MTO0001548 Christikon Bible Camp | Boulder River Non community 100

Table 20. Public water systems (PWS) that use surface water with intakes located downstream of National
Forest System lands with source water protection areas whose watershed region overlaps National Forest
System lands within the Custer Gallatin National Forest

Class of PWS per | Population

the Safe Drinking served by
PWS number PWS Primary Name Water Source Water Act PWS
MTO0000153 City of Billings Yellowstone River Community 114,,000
MTO0000156 Lockwood WUA Yellowstone River Community 5900
MT0000192 Town of Culbertson Missouri River Community 1,700
MTO0000215 City of Forsyth Yellowstone River Community 1,944
MT0000218 Town of Fort Peck Fort Peck Lake Community 240
MT0000229 City of Glendive Yellowstone River Community 5,500
MTO0000235 City of Hardin Big Horn River Community 3,500
MTO0000270 City of Laurel Yellowstone River Community 6,339
MTO0000290 Town of Melstone Musselshell River Community 170
MTO0000291 City of Miles City Yellowstone River Community 8,800
MTO0000415 City of Glasgow Missouri River Community 3,253
MTO0000416 Montana Aviation Research Co | Missouri River Community 62
MTO0000525 City of Great Falls Missouri River Community 60,000
MTO0000103 Yellowtail Dam Powerplant and | Yellowtail Reservoir Non community 48

Visitor Center
MTO0003448 Rock Creek Marina and Ft Peck Reservoir Non community 50
Campground

MT0042450 Hell Creek State Park Fort Peck Reservoir Non community 50
MTO0003326 Montana Dakota Utilities Co Yellowstone River Non transient Non 25

community
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Table 21. Community public water systems (PWS) that use groundwater wells/spring water sources located
within National Forest System lands

Population served
PWS Number PWS Primary Name Place Name by PWS
MT0062294 Soda Butte Campground Bozeman 40
MT0062303 Red Cliff Campground Bozeman 70
MT0062306 Madison Slide Visitor Center Bozeman 500
MT0062307 Rainbow Point Campground Bozeman 100
MT0062479 Fairy Lake Campground Bozeman 30
MT0063649 Lonesome Hurst Campground Bozeman 40
MT0062299 Hood Creek Campground Bozeman 30
MTO0000331 Silver Gate Water Association Inc. Cooke City 40
MT0001546 Cinnamon Lodge And Adventures Gallatin Gateway 76
MT0062579 Pine Creek Campground Livingston a7
MT0001687 Camp Mimanagish McLeod 50
MT0002042 Templed Hills Baptist Camp Pray 40
MTO0002505 Red Lodge Mtn Midway Lodge Red Lodge 150
MTO0002906 Yellowstone Presbytery Red Lodge 30
MT0062224 Limber Pine Campground Red Lodge 40
MT0062227 Greenough Lake Cg Red Lodge 50
MT0062228 Parkside Campground Red Lodge 40
MT0062235 Basin Campground Red Lodge 50
MT0062237 Emerald Lake Campground Red Lodge 30
MTO0062577 Beartooth Mountain Youth Camp Red Lodge 75
MTO0002507 Timbercrest Girl Scout Camp Red Lodge 50
MT0062234 Woodbine Campground Red Lodge 102
MTO0001341 Happy Hour Bar And Lakeview Condos West Yellowstone 58
MT0001349 Campfire Lodge Resort Inc. West Yellowstone 104
MT0001818 Madison Arm Resort West Yellowstone 107
MT0062309 Beaver Creek Campground West Yellowstone 60
MT0003894 Stillwater East Boulder* Big Timber 380
*This PWS also classified as non-transient.
Table 22. Public water systems (PWS) that use ground water in close proximity to the Custer Gallatin
National Forest and have control zones that overlap the Custer Gallatin
Class of PWS per Population
the Safe Drinking served by
PWS Number | PWS Primary Name Place Name Water Act PWS
MT0001251 Deer Park Chalet Bozeman Non community 1,500
MTO0003755 Sphinx Mountain Mb Hm Pk Gardiner Community 52
MTO0004065 Lakeview Suites Hebgen Lake Non community 38
MT0062308 Bakers Hole Cg Bozeman Non community 82
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In addition to the control zone, the area within 1 mile of each groundwater public water system sources
are typically designated as inventory regions by Montana Department of Environmental Quality
(MTDEQ), which are managed to minimize susceptibility to contamination. The inventory region
encompasses the area expected to contribute water to a public water system within a fixed distance or a
specified groundwater travel time. The recharge region is generally the entire area contributing recharge
to groundwater that may flow to a drinking water supply over long time periods or under higher rates of
usage. The delineation of these inventory regions can be defined using other methodologies than a
simple one-mile buffer, depending on the information available and the circumstances. Management in
these inventory regions will be focused on pollution prevention activities where water is likely to flow to
a public water system well intake within a specified time period. These inventory regions have various
degrees of delineation on the Custer Gallatin, and management in these inventory regions will be
considered at the site-specific project level. Best management practices can be implemented to control
non-point sources of contamination in these areas (MTDEQ, 1999). These public water systems are listed
in table 21 and table 22.

Although all water that originates on the Custer Gallatin National Forest could be used for municipal
supply at some point downstream, Forest Service Manual 2542.03 states “identify watersheds providing
the principal source of community water during land management planning.” As such, municipal
watersheds are specific subset of watersheds that typically receive additional consideration and
protection from land management actions on National Forest System lands. Watershed protection
direction is provided for municipal supply watersheds in Forest Service Handbook 2509.22. As stated in
36 CFR 251.9(a), “The Forest Service shall manage national forest watersheds that supply municipal
water under multiple use prescriptions in forest plans (36 CFR, part 219).” It continues that in order for a
municipality to receive additional protection measures beyond those already specified in the forest plan,
agreements, and special-use authorizations, a “municipality must apply to the Forest Service for
consideration of these needs.”

The Custer Gallatin has five municipal supply watersheds recognized in accordance with 36 CFR 251.9
(table 23). Whiskey Spring originates to the south of the city of West Yellowstone and flows into the
south fork of the Madison River. There is a water intake for the city that is derived from a spring, directly
from the ground. There have been ongoing discussions with the Forest Service and city personnel on the
topic of additional municipal water sources for West Yellowstone as there is concern Whiskey Spring, and
a groundwater well being developed in town, will not provide enough water in the near future.

Hyalite Creek and Sourdough Creek originate south of the city of Bozeman and flow north through town
to the East Fork of the Gallatin River. Lyman Spring originates in the east end of the Bridger Mountains
flowing for less than a mile on Forest Service lands, north of the city of the Bozeman, and flows south
into Bridger Creek which eventually drains to the East Fork Gallatin River. Lyman spring municipal water
is considered groundwater diverted through spring-boxes. Sourdough, Hyalite, and Lyman supply about
40 percent, 40 percent, 20 percent, respectively, of Bozeman City Water Supply with other off-Forest
(primarily groundwater wells in the valley) private water supply systems also supplying water to some
users. Whiskey Spring originates to the south of the city of West Yellowstone and flows into the south
fork of the Madison River. There is a water intake for the city that is derived from a spring, directly from
the ground. There have been ongoing discussions with the Forest Service and city personnel on the topic
of additional municipal water sources for West Yellowstone as there is concern Whiskey Spring, and a
groundwater well being developed in town, will not provide enough water in the near future.
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Table 23. Municipal watersheds of the Custer Gallatin National Forest (CGNF)

Acres of CGNF | Total acres of
in source source
User Source Water User Type Population | watershed watershed
CB:Icf)z/eor;an Bozeman Creek Community 50,000 14,926 18,747
CB:Icf)z/eor;an Hyalite Creek Community 50,000 31,045 31,355
CB:Icf)z/eor;an Lyman Creek* Community 50,000 5895 8,405
City of Red West Fork Rock c . 2,237 18,047 18,967
Lodge Creek* ommunity
. Whiskey Spring 1,365 15,365 15,933
52?;0?/5:::;5; (South Fork Community
Madison River) *

*Current water drawn from groundwater wells

In addition, 5,410 private water rights are held on points of diversion on the Custer Gallatin; some of
these are for residential use, and others are for agricultural purposes (table 24).

Table 24. Number of water rights held on the Custer Gallatin National Forest

HUELEL Total Domestic Irrigation Commercial Lttty < Geothermal Fish &
Rights Use 9 Garden Wildlife
Number of 5,410 2,058 1,183 250 511 4 194
water rights

More than half of Montanans and South Dakotans depend on groundwater for their primary water
supply (Maupin et al. 2014). However, the current withdrawal in Montana represents a small percent of
the available groundwater recognizing that the amount of available groundwater far exceeds that of
available surface water. Groundwater provides 94 percent of Montana’s rural domestic water supply and
39 percent of the public water supply. Montana uses over 188 million gallons of groundwater per day for
domestic use, public water supplies, irrigation, livestock, and industry uses (USGS, 2010). Water
generated in the mountains and hills of the Custer Gallatin is an important source of recharge for valley
aquifers and is therefore an important ecosystem service provided by the national forest. Demand for
water will likely increase in importance with an increasing population, increasing demand for aquatic and
riparian resources, and potential effects of climate change on these resources (LeRoy Poff et al. 2012).

Angling

As of 2009, angling on just the five most-fished Custer Gallatin waterbodies (Madison, Gallatin, and
Yellowstone Rivers; Hebgen and Hyalite Reservoirs) was over 146,000 angler days, with 45 percent of
these angler days representing nonresident fishermen (MFISH 2016). These numbers don’t account for
the secondary benefits of high quality water, forage, and fish produced on the Custer Gallatin that
support mainstem fishing on segments of those streams and others downstream of the national forest
boundary. The portion of Madison River downstream of the Custer Gallatin alone supports nearly
121,000 angler days a year, whereas the Yellowstone has over 71,000 angler days.

In addition to these nationally and internationally known fisheries, the Custer Gallatin supports diverse
locally and regionally important angling opportunities. Among these are high mountain lakes, where
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species like golden and lake trout, and Arctic grayling are destination fisheries for some anglers, and pine
savanna reservoirs, where largemouth and smallmouth bass, panfish, and put-and-take rainbow trout
are targeted species. Overall, National Visitor Use Monitoring data show that 4.9 percent of Custer
Gallatin visitors came to the national forest for the primary purpose of fishing, whereas 8.2 percent of all
visitors annually fished (254,000 of the Custer Gallatin’s annual visitation of about 3.1 million people).
Impacts to fisheries from angling, and the practice of fish stocking, is under the management of state
fish and game agencies. The pine savanna units have several warm-water sport-fish ponds, which while
they are not nationally recognized, provide angling opportunities primarily for locals.

3.4.3 Environmental Consequences

Current Plans

Management Direction under the Current Plans

The 1987 Gallatin and 1986 Custer National Forest Plans, as amended, include the following forestwide
goals, paraphrased as: ensure water resources are in desirable condition, water quality will be
maintained at a level that meets or exceeds state water standards, and will remain so into the future.

The 1987 Gallatin Forest Plan, as amended, includes the following forest-wide goal: manage and restore
aquatic habitats to sustain fully functioning aquatic ecological systems and native species diversity, as
determined by the suitability and capability of those systems, and to meet aquatic management goals of
Montana Fish Wildlife and Parks, other agencies, and state water quality standards. The 1986 Custer
Forest Plan, as amended, includes the following forest-wide goal: the goal of wildlife and fisheries
management is to manage and/or improve key wildlife and fisheries habitats, to enhance habitat quality
and diversity, and to provide wildlife and fish-oriented recreational opportunities. Most of the critical
habitat areas have been incorporated into management areas that maintain or improve these key
habitats. Wildlife and fisheries management is considered in all management areas and the level of
wildlife habitat will increase over time.

The 1987 Gallatin and 1986 Custer Forest Plans have components that benefit riparian ecosystems.
Direction, paraphrased, includes considering utilization levels of livestock in riparian areas and
management of timber in riparian areas will be designed to maintain or improve fish habitat. A standard
in the Custer Forest Plan stated riparian vegetation would be managed along all perennial streams with
defined channels to provide shade, to maintain stream bank stability and in-stream cover, and to
promote filtering of overland flows.

Effects of the Current Plans

The Custer Gallatin National Forest is expected to continue improving, enhancing, and maintaining
native, and desired non-native aquatic species and their habitat primarily in montane habitats under the
direction of the current forest plans. Less direct conservation work has occurred in the pine savanna
units, and that would be expected to continue, which is the result of lack of quality data and
understanding of prairie aquatic biota species and habitat needs.

Conditions that support sensitive species’ population viability are expected to remain stable for all
sensitive species on the Custer Gallatin with these plan components. However, climate change and exotic
species, such as non-native fish have a high potential for deleterious effects to sensitive species. Habitat
quality has the potential to improve, however there are fewer plan components promoting restoration

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
87



Chapter 3. Affected Environment and Environmental Consequences

and protection relative to the revised plan alternatives. The current plans are expected to maintain
similar habitat quality for sensitive aquatic animal species in all habitat guilds.

The Custer Gallatin National Forest is expected to continue to maintain or restore riparian areas, but the
language in the current plan is ambiguous leaving room for riparian areas to be negatively impacted by
various land-uses, which is the current state in isolated situations.

There is a history of permitted mining operations on the Custer Gallatin that occurred before the 1987
Gallatin and 1986 Custer Forest Plans, but much cleanup efforts occurred during the life of those plans
and would be expected to continue. The McLaren Mine operation started in the 1870s near Cooke City in
the Absaroka Beartooth geographic area. The historic effects of the mine negatively impacted water
guality in Soda Butte Creek. Through large investments in reclamation and rehabilitation, Soda Butte
Creek water quality was dramatically improved (Henderson et al. 2018). Soda Butte Creek is now slated
to be the first stream on the Custer Gallatin to be taken off the 303(d) list of impaired water bodies. The
Stillwater mine (palladium and platinum) has been in operation on, and adjacent to the national forest,
since 1986 for the Stillwater operation near Nye, Montana and 1999 for the East Boulder operation. Due
to a progressive mining operation, a strong partnership with Custer Gallatin, Montana Department of
Environmental Quality, the Stillwater mine, and a geologic formations that is not conducive to acid mine
drainage. There have been very little impacts to water quality from this large mining operation and that
would be expected to continue. An abandoned uranium mine in the North Cave Hills of the Sioux
geographic area has had adverse impacts to water quality and stream channels, but massive reclamation
have been ongoing and would be expected to continue.

Management under current forest plan direction is increasing the presence of westslope cutthroat trout,
which is also beneficial to the western pearlshell because glochidia (microscopic larval stage of
freshwater mussels) attach to the gills of the host fish where they can be transported upstream or
downstream. For the Custer Gallatin, and throughout Montana, that host fish species is the westslope
cutthroat trout (Hovingh 2004, Stagliano 2010). Currently a strong partnership with Montana Fish
Wildlife and Parks and other partners fostering conservation projects (and conversion of non-passable
culverts to aquatic organism passages on Custer Gallatin Forest roads in high priority cutthroat streams)
has led to this trend of increasing presence on the national forest.

Revised Plan Alternatives

Management Direction under the Revised Plan Alternatives

A substantial change between the revised plan alternatives and the current plans is the incorporation of
forestwide plan components that, together, provide more detail and clarity regarding the conditions and
management of watersheds, drinking water, aquatics, and riparian areas that would contribute to the
overall goal of maintaining the integrity and resilience of the watersheds on the Custer Gallatin National
Forest.

All revised plan alternatives would emphasize riparian management zones and would facilitate
management of multiple ecological goals and long term ecological sustainability on a landscape basis.
Revised plan alternatives would emphasize more than just fish bearing streams, which has been a
historical focus. Instead, fishless streams and other water bodies, such as wetlands, also have protection
which is critical to maintaining the overall ecological integrity of water resources. Non fish bearing
streams comprise approximately 70 percent or more of the entire forest stream network, providing
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inputs of wood, sediment, cool water, nutrients, and invertebrates to downstream reaches (Benda et al.
2002, Wipfli and Gregovich 2002); and provide habitat for headwater amphibians and other biota
(Meyer et al. 2007). New aquatic and riparian desired conditions, objectives, standards, and guidelines
would be applied in a consistent manner across the entire forest across all revised plan alternatives.

The Conservation Watershed Network (Appendix C of the draft revised plan) provides a network of
watersheds designed to emphasize conservation of westslope cutthroat trout, Yellowstone cutthroat
trout, prairie fish assemblages, municipal watersheds, and other aquatic biota by protecting and
restoring habitat conditions, processes, and landforms that provide quality habitat. The intent for
selecting conservation watersheds is to contain the largest intact populations and provide long-term
protection to aquatic biota populations across the Custer Gallatin National Forest. All occupied and
expected to be occupied cutthroat streams and streams with perennial water and native fish presence in
the pine savanna stream were designated conservation watersheds networks.

The revised plan alternatives vary by the level of plan objectives for number of aquatic organism passage
devices installed, number of acres or miles of stream habitat improved, number of recreation facilities
removed from the riparian management zone, road conditions improved or decommissioned.

Effects Common to the Revised Plan Alternatives

Plan components for aquatic habitat and riparian management zones that have been added to all revised
plan alternatives would provide a greater level of protection for aquatic and riparian (including wetlands
and other lentic water bodies) resources than the current plans, while still allowing vegetation
treatments when they benefit the riparian and thus aquatic resource.

Riparian Areas

Additional riparian protection would be provided since the inner riparian management zone would be
increased to 100 feet for all fish bearing streams as compared to 50 feet (on slopes less than or equal to
35 percent) following state stream management zone laws. There would also be a riparian management
zone on all ponds and wetlands regardless of size, which is a change from the current plans. The revised
plan alternative direction is more comprehensive than the current plans and would be applied across the
entire national forest. This would be largely consistent with other forests in the Northern Region and
even throughout the Pacific Northwest (Thomas and Raphael 1993, Reeves et al. 2016). The Custer
Gallatin National Forest riparian management zones would not cover as much area as other forests in
Region 1 (200 feet as opposed to 300 feet on either side of fish bearing streams).

Table 25 displays riparian management zone acreages by category of riparian management zone in the
six different geographic areas. Each column is listed by the riparian management zone category and the
distance (in feet). The total acres outside the riparian management zone is provided for perspective.

Riparian management zones are not exclusion for no management zones, rather, they limit those actions
that could degrade conditions. Guidelines are designed to protect riparian and aquatic resources by
taking a multi-scale and multi-resource hard look at stream habitat and riparian conditions prior to entry.
Forest management is allowed to occur with greater flexibility in the outer portion of riparian
management zones than the inner portion. The greater protection provided by action alternative plan
components, including riparian management zones and conservation watershed networks, would
maintain and enhance habitat for aquatic species, including species of conservation concern, more
rapidly than the current plans. Implementing the riparian management zone plan components would
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also maintain or enhance hyporheic groundwater by allowing for surface water-groundwater
connections.

Table 25. Riparian management zone (RMZ) acreages by category of RMZ by geographic area (GA)

Category | Category | Category | Category | Category | Category | Category
Outside 1 1 2 3 3 4 4

GA RMZ (200 ft) (200 ft) (200 ft) (200 ft (150 ft) (200 ft) (50 ft) Total

Sioux 14,6971 317 306 5,565 86 41 1,029 10,145 164,460
Ashland 418,814 1,065 1,037 14,984 63 38 72 50 436,124
Pryors 67,138 416 417 5,119 0 0 133 1,844 75,067
AB 1,223,074 16,913 16,662 30,009 31,936 10,020 7,913 16,767 | 1,353,295
BBC 186,685 3,481 3,409 5,652 1,483 671 668 3075 205,025
MHG 674,409 11,896 11,733 21,313 22,767 5,009 7,234 50,938 805,299
Total 2,717,091 34,088 33,565 82,541 56,335 15,779 17,050 82,818 | 3,039,269

AB = Absaroka Beartooth Mountains; BBC = Bridger, Bangtail and Crazy Mountains; MHG = Madison, Henrys Lake, and Gallatin

Mountains

Aquatic Species and Habitat

The effects of plan components on aquatic sensitive species would improve habitat conditions allowing
them to improve over the life of the plan. The riparian management zone plan components in all revised
plan alternatives would only allow management activities that maintain or enhance those RMZs (much
of which is habitat for sensitive species).

Plan components would provide protections for aquatic species categorized as Northern Region

sensitive, species of conservation concern, endangered species, and at-risk categories. The riparian
management zone plan components in all revised plan alternatives would only allow management
activities that maintain or enhance those riparian management zones, much of which is habitat for

sensitive species. The effects of plan components on species of conservation concern, western glacier

stonefly, would not vary between revised plan alternatives. Riparian management zone guidance would
provide protections from potential new trails that may occur in alpine or subalpine western glacier

stonefly habitat. Due to the very remote habitat, lack of infrastructure anywhere near their habitat,
protected status (all current known habitat is designated wilderness), and lack of saleable timber, all
management actions across alternatives would not impact the western glacier stonefly. The potential
effects of climate change (outside the management purview of this forest plan), would decrease glaciers
and permanent snowfields —a key habitat component for this species— could therefore degrade habitat
for the western glacier stonefly. However, Halofsky and Peterson (2016) project the montane portion of
the Custer Gallatin to be a relatively cooler aquatic habitat as compared to other areas in the Northern
Rocky Mountains. This may be beneficial to local species populations such as cutthroat trout, but more
data is needed on western glacier stonefly to determine its specific habitat distribution and niche on the
Custer Gallatin.

The western pearlshell, a Custer Gallatin species of conservation concern, has low tolerance for
sediment and the riparian management zones in the revised plan alternatives would help decrease
sediment inputs to streams that would benefit habitat conditions of this mussel. The revised plan
alternatives would also benefit the westslope cutthroat trout, which in turn benefits the western
pearlshell. In particular, continued work by the Custer Gallatin National Forest and partners to increase
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the abundance of westslope cutthroat on the landscape would be beneficial for the western pearlshell. If
climate change continues to increase air and water temperature, western pearlshell would be negatively
affected because increased temperatures could limit the extent of the temperature sensitive westslope
cutthroat trout.

The Conservation Watershed Network identifies watersheds that would be expected to have cold
montane water or intact pine savanna aquatic habitat to support native fish, and other aquatic species,
into the future in the face of climate change. A guideline for these watersheds is no net increase in road
lengths and stream crossings that would hold effects from these management activities constant at a
minimum assuming existing infrastructure is maintained or improved through the life of the plan. This
would reduce potential new sediment inputs, benefit aquatic species, and improve overall ecological
function. Conservation Watershed Network watersheds would be improved by plan objectives to storm
proof five to eight miles of road per and replace stream crossing structures to meet aquatic organism
passage design criteria making them passable for aquatic organisms such as cutthroat trout or prairie
fish species.

Forest management can unintentionally introduce aquatic invasive species, which is one of the greatest
threats to native aquatic species. Therefore, components of the plan require mechanisms for addressing
aquatic invasive species. The revised plan alternatives require using current best practices for equipment
washing before and after entering an area. This better assures that these components are included as
resource protection measures at the project level. These activities would include, but aren’t limited to:
transporting water across drainage boundaries for fire suppression, constructing stream fords, operating
equipment in a riparian area and near a watercourse, and the use of pumps and sumps for fire
suppression, or construction related dewatering activities. Thus, the revised plan alternatives provide a
mechanism for protecting aquatic native species from threats of aquatic invasive species.

Benefits to People and Source Water Protection Areas

Source water protection areas have been delineated by Montana Department of Environmental Quality
and South Dakota Department of Environment and Natural Resources on and downstream of National
Forest System lands. Over the life of this plan, drinking water demands will increase for towns with fast-
growing populations, like Bozeman, that are dependent on water from the Custer Gallatin. Plan
components have been developed to protect groundwater, surface water, water quality, and source
water protection areas by ensuring that activities are consistent with state source water protection
plans, best management practices that control pollution are implemented, and that beneficial uses are
provided for. These plan components are expected to provide adequate protection to source water
protection areas and to maintain water quality under all the revised plan alternatives.

Effects That Vary Among the Revised Plan Alternatives

Several plan objectives would improve aquatic species and their habitat, water quality, and riparian
ecosystems in both lotic and lentic systems on the Custer Gallatin. The specific restoration activity, and
thus effects analysis, would be determined at the project level. An example of stream mile restoration
(or lake, wetland, or pond acres restoration) project could be planting willows to stabilize stream banks.
Alternative D has the most benefit by restoring 800 stream miles per decade as compared to 600 stream
miles per decade in the current plans, alternatives B, and C and only 200 miles per decade in alternative
E. Similarly, lakes, ponds, and wetlands would receive the most restoration activity under alternative D
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with 100 acres of restoration per decade, while the current plans, alternatives B, and C would provide 50
acres of restoration activities per decade and alternative E providing for only 10 acres per decade.

At risk aquatic species would benefit the most from 8 to 10 enhancement projects in alternative D.
Current plans, alternatives B, and C would have 5 to 7 enhancement projects per decade and alternative
E would only provide for 1 to 3 enhancement projects per decade. Specific projects, and thus specific
effects, would be determined at the project level; however, an example could be installing a barrier to
protect a native fish species from non-native fish species that could outcompete or hybridize with the
native species.

The objective to remove recreation sites or facilities to locations outside the riparian management zone
would benefit the riparian management zone and aquatic species and their habitat. These locations are
developed areas that can increase sediment delivery to lotic or lentic waters and trees are often
removed which provide thermal cover and large woody debris input to streams. When these facilities are
located in the riparian management zone, removing them in some cases would allow for floodplain
reconnection, which would improve hyporheic-surface water connections. Removing these facilities or
sites would have benefits over the long term once removal and rehabilitation are complete. Alternative
D would be the most beneficial by removing seven per decade with the current plans, alternatives B, and
C removing five per decade and only two per decade in alternative E.

In summary, alternative D would move toward the watershed, aquatic, and riparian desired conditions
faster than the other alternatives. Alternative E would move toward the watershed, aquatic, and riparian
desired conditions slower than the other alternatives. The current plans, alternatives B, and C propose
the same objectives and the rate of progress toward desired conditions would be between alternatives D
and E.

Consequences to Water Quality, Aquatic Species and Habitats, Groundwater, and
Riparian Ecosystems from Forest Plan Components associated with Other Resource
Programs or Management Activities

Effects from Vegetation, Timber, Fuels and Fire Management

Vegetation treatments are typically designed and implemented to achieve multiple ecological, social, and
economic objectives including those associated with watershed management. This section focuses on
the effects of alternatives from timber harvest (including the use of logging systems), fuel-reduction
activities, and fire management. Specific effects from roads are treated separately due to their higher
risk for affecting water quality and quantity.

Plan objectives of the current plans, alternatives B, and C propose 6,000 to 7,500 acres per year of
vegetation treatments; alternative D proposes 8,000 acres; and alternative E proposes 5,000 acres.
Effects to water quality would be minor for all revised plan alternatives because plan components

minimize the impacts of harvest.

However, impacts would vary slightly across alternatives where indirect impacts could be delivery of
sediment from temporary roads and those rare situations where a landing may be located in a riparian
management zone. Alternative E has the highest volume of timber and wood products across the least
acres, by harvesting larger trees, and thus less potential infrastructure such as roads, which would be
more beneficial to water quality. Alternative D has the lowest volume of timber and wood products,
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across the most acres, potentially requiring more infrastructure such as roads and thus the least
beneficial alterative to water quality.

Water quality effects attributed to timber harvest could include increased sediment, nutrient loading,
and changes to water temperature. However, the revised plan alternatives would not increase the risk of
impaired water quality over the current conditions. This is because the revised plan alternatives provide
more robust protections to reduce that risk by increasing the widths of riparian management zones and
limiting activities that degrade conditions in the riparian management zone, particularly the inner
riparian management zone. Thus, trees would not be cut, especially in the inner riparian management
zone, unless it could be demonstrated that this would improve riparian management zones, for example
selectively cutting conifers to encourage growth of hardwoods. This would be done on at a project
specific scale where, for example, it was determined that hardwoods were underrepresented by
excessive fire suppression. By ensuring the inner riparian management zone stays intact, or improves in
habitat quality, shading would ensure stream temperatures are moderated from solar input and this
would in-turn benefit aquatic species like cutthroat that are sensitive to stream temperature increases.
Additionally, the plan components placed on vegetation treatments within riparian management zones
substantially reduces risk of increased nutrient loading from adjacent harvest areas. While current
actions under the current plans’ direction does not show a strong connection of upland vegetation
treatments producing nutrient loads in streams beyond state standards on the Custer Gallatin; this has
not been sampled specifically to test for this connection, or lack thereof. Overall, the effects from timber
harvest on water quality in streams is not expected to vary measurably across the revised plan
alternatives.

The revised plan alternatives would use best management practices to reduce off-site transport of
sediment to streams, and other waterbodies, from areas influenced by timber or fire management
activities. Best management practices would stabilize skid trails and landings and disconnect them from
road ditch and stream networks, drawing on Northern Region soil and water conservation practices
(Forest Service Handbook 2509.22, Northern Region and Intermountain Region Amendment No. 1). The
effect would be reduced risk for runoff and sediment to waterbodies. According to state of Montana
audits of Forest Service best management practices were effective 96 percent of the time (Ziesak 2015).
Using a similar audit scheme, the Forest Service was 100 percent effective in establishing the correct
buffer to meet Montana’s design standards for streamside management zones (Ziesak, 2015). The
effectiveness of best management practices at avoiding sediment was reviewed in a contemporary study
in California. Out of 220 units examined, skid trails delivered sediment to streams in 16 instances
(Litschert and MacDonald 2009). The authors concluded that, in most cases, best management practices
were effective at preventing sediment delivery to streams. Surface roughness on skid trails was one of
the factors that was found to alleviate overland flow and sediment delivery. The Custer Gallatin uses
slash in addition to water bars to stem overland flow and reduce sediment delivery. Also, the national
forest has diverse geology where potential impacts, and the necessary best management practices,
would be variable and need to be addressed at a project scale.

Potential risk to water quality and other differences between the alternatives may be subtle since the
extent of timber harvest within a watershed is typically limited by many factors, including forest plan
direction associated with other resource considerations (such as providing for wildlife habitat) and
physical conditions such as terrain and access. Recent studies showing the water yield changes due to
beetle epidemics have brought out the complex relationships between forest canopy and water yield in
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snow-dominated regimes (Biederman et al. 2015). Although decreases in forest cover can increase
snowpack and available moisture, the lack of shading can accelerate snowpack runoff (Varhola et al.
2010). Shading can offset snowmelt losses where the forest canopy remains. Furthermore, (Grant et al.
2008) in a review of water yield studies, showed that fall soil deficits between cut and uncut stands
explained water yield differences; cut stands lacked transpiration and thus were prone to generate
greater yield since their soils had more available water and thus were less prone to infiltrating fall storm
moisture. On the Custer Gallatin, soils rarely have saturated soil conditions during the fall, and thus these
differences would be subtle and localized. Under all revised plan alternatives, the amount of acres
suitable for timber production is less than current management at 665,241 acres (alternative E =
595,464; alternative D = 549,983; alternative C = 567,357; alternative B = 582,301).

Under the revised plan alternatives, prescribed burning would occur to achieve multiple objectives,
including reduction of fuel hazard, preparation of the site for tree regeneration, and stimulation of the
growth of shrubs and other plants. Revised plan alternatives goals would be to benefit wildlife where
past management activities, or other anthropogenic effects, have decreased their presence. Wildland
fires would also expected to be applied to lands outside of timber harvest units (which may include
riparian management zones if it maintains or enhances the riparian ecosystem), for example, to restore
fire as a natural ecological process and build desired vegetation structure and composition across the
landscape, which includes riparian management zones. Fire is a tool that can be used to benefit riparian
management zones, streams, and lentic habitats such as wetlands. However, there is uncertainty on how
to treat riparian management zones specifically and monitoring these treatments would help guide an
adaptive management process.

Across revised plan alternatives, objectives propose 4,000 to 7,000 average annual acres of non-harvest-
related wildland fire for hazardous fuels across the Forest. The amount projected would be lowest under
alternative E and highest under alternative D. Where these acres are burned would be determined at the
project scale and watershed and riparian management zone plan components would ensure those
resources are protected. Where wildland fire is applied and blackens an area, runoff can increase from
reduced infiltration. Blackened soil areas can accelerate runoff due to soil sealing from ash that lowers
the infiltration capacity of soils (Doerr et al. 2006). These conditions vary spatially and decrease over the
first year as products of burning in the soil degrade, (Doerr et al. 2006). Natural forest conditions have
hydrophobic characteristics such as plant litter waxes and resist infiltration when soils are dry, but the
main difference after a wildland fire is that burned areas lack the surface roughness to dissipate rain
splash energy and interrupt runoff. Other factors that increase runoff from harvested and burned areas
are steep slopes, low groundcover, and long slope lengths (Elliot 2013). Runoff transports loose soil
particles and deposits sediment down the slope proportional to runoff energy. One reason
sedimentation decreases over time is that the sediment supply decreases after bare surfaces armor,
lacking a ready sediment supply. However, the impacts from prescribed burning activities across the
Forest are expected to be minor since the burning is mostly anticipated to be low- and moderate-
severity, with low potential of delivering sediment. Additionally, prescribed burning would lower the
possibility of extreme stand replacing wildfires and thus potential for larger sediment runoff events. The
effects of prescribed burning have been identified as generally insignificant with regard to a wide range
of hydrologic and water quality variables (Robichaud et al. 2000).

Wildland fire has the potential to offset effects that could occur from high severity wildfire, particularly if
high severity fire should occur in unnatural amounts and shortened timeframes as a result of climate

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
94



Chapter 3. Affected Environment and Environmental Consequences

change. However, a percentage of fire has always been high severity depending on various conditions
and though damaging at a site scale this scenario has historically been a part of natural disturbance
regimes affecting streams (Reeves et al. 1995) and uplands (Hutto et al. 2016). In response to
disturbance the stream channel and adjacent riparian area, or floodplain, at a large scale reach a balance
of erosion and deposition of sediments, and other materials, that forms and maintains the stream
channel and aquatic habitat (Stanford et al. 2005). But vegetation-altering wildfire can change the timing
and input of sediment into stream channels, causing detrimental impacts to fish and aquatic
macroinvertebrates at a site scale, particularly under climate change scenarios where these fires could
become more frequent (Goode et al. 2012). Leonard et al. (2017) found that high intensity fire in a
headwater stream had adverse effects on salmonid habitat through decreased streamside canopy cover
followed by increased stream temperatures, incised and unstable streambanks, and lower nutrient
concentrations 21 years post-fire. In the same study Leonard et al. (2017) found macroinvertebrates
were virtually temporarily eliminated initially, but had fully recovered to reference conditions for
richness, diversity, and abundance 21 years later. From this standpoint effects from severe fires can seem
dramatic at the local scale, but stream ecosystems, riparian areas, and the organisms that inhabit them
are adapted to this disturbance (Mihuc and Minshall 2005, Malison and Baxter 2010). Thus, fire is a
phenomenon that can reset successional pathways and ultimately benefit aquatic and riparian
ecosystems. A wildland fire objective of a minimum of 375,000 acres burned per decade would mimic
natural disturbance processes. Overall, the expected effects from fire related management actions are
expected to be minor. However, there are many local to larger scale climatic factors beyond the control
of the Forest Service that may determine how streams and their biota react to these fire events if
wildland fires move out of a natural range.

Effects from Wildlife Management

In general, wildlife management direction has low impact or a net positive impact on water quality,
aquatic species habitat, and riparian management zones. All alternatives would adopt the Grizzly Bear
Conservation Strategy. Associated plan components that would require secure habitat to be maintained
may limit access, and thus impacts could increase sediment inputs to waterbodies within the Greater
Yellowstone Ecosystem Recovery Zone; thereby benefitting watershed integrity.

Effects of Land Allocations for Recommended Wilderness, Backcountry Areas and Eligible Wild
and Scenic Rivers

Many watersheds in the Absaroka Beartooth; Madison, Henrys Lake, and Gallatin Mountains; and
Bridger, Bangtail, and Crazy Mountain Geographic Areas that support the healthiest populations of
native trout and other aquatic species, currently have their headwaters protected through lands
managed as Congressionally designated wilderness areas (Lee Metcalf and Absaroka Beartooth) or
inventoried roadless areas. These areas are the building blocks of a conservation network. Naturally
functioning headwaters have a large influence on the function of downstream reaches (Vannote et al.
1980, Meyer et al. 2007) and would be particularly important as refuge habitat for cutthroat trout, and
other species, in light of potential effects of climate change (Isaak et al. 2015). The best remaining trout
habitat conditions are found in wilderness and unroaded landscapes (Rhodes et al. 1994, Kershner et al.
1997). Across the west, roadless areas tend to contain many of the healthiest of the few remaining
populations of native trout, and these are crucial to protect (Kessler et al. 2001). Roadless areas are a
source of high-quality water essential to the protection and restoration of native trout. The high-quality
habitats in roadless areas help native trout compete with non-native trout because degraded habitats
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can provide non-natives with a competitive advantage (Behnke 1992). Roadless areas tend to have the
lowest degree of invasion of non-native salmonids (Huntington et al. 1996).

Therefore, forest plan allocations such as recommended wilderness areas backcountry areas, and eligible
wild and scenic rivers that limit road building can be expected to contribute to naturally functioning
headwaters. The revised plan alternatives propose 30 streams as eligible wild and scenic rivers, and new
roads would be limited in the 18 rivers with a tentative wild classification. In contrast, the current plans
have 11 eligible wild rivers. Alternative D would provide the greatest benefit to aquatic species because
it would allocate the highest amount of recommended wilderness and backcountry areas, followed by
alternatives C, B, E and the current plans.

Effects from Recreation Management

Recreation use can affect water quality, clean drinking water, and aquatic communities particularly from
trail use and recreation facilities located in riparian management zones. Impacts from the use of trails in
riparian management zones may include rutting, erosion, and loss of groundcover from user-created
trails; trampling of vegetation; vegetation removal; and soil compaction near waterbodies. Rutting may
increase surface erosion associated with heavily used trails. High-use campsites in riparian management
zones may cause root damage in trees, resulting in reduced vigor and mortality. In combination, these
activities can lead to increased erosion and a reduction in water quality.

Current recreation use and increased future recreation use elevates the risks to water quality, clean
drinking water, and aquatic communities. Indeed the largest economic contributor the Custer Gallatin
National Forest provides is varying recreation opportunities (economics section provides more details),
and the Custer Gallatin has angling opportunities that attract national and even international visits from
anglers. One of the greatest threats to native aquatic species from recreation is the potential
introduction of aquatic nuisance species.

Trail maintenance is a key to decreasing impacts to watershed health. Sediment erosion from trail use
outside of riparian management zones mainly is routed onto the national forest floor with no impact on
water quality, and these impacts are typically localized. On the Custer Gallatin, observations conclude
that nonmotorized trails are generally known to have less impact on aquatic species than motorized
trails, but can contribute to decreased water quality through increases in sediment delivery to streams.
Nonmotorized trails can have impacts when located close to streams, when particularly steep, at
crossings, and there are differences between user types. Subjective observations indicate that certain
situations, such as steep slopes combined with equestrian traffic, can have increased erosion compared
to other nonmotorized uses. However, one study (Wilson and Seney 1994) found that horseback and
hikers made more sediment available than either motorcycles or off-road bicycles. This study lacked the
rigor and statistical significance to prove these findings and Custer Gallatin staff is not aware of other
research on the Custer Gallatin that would provide more insight.

Plan objectives propose maintaining 30 percent of trails to standard per year across all alternatives,
though the concentration would be in front country for alternative E. Plan objectives propose some
annual trail maintenance (although not to standard) at 80 percent in the current plans, alternatives B,
and C, and 30 percent in alternatives D and E. When trails close to water sources are not maintained the
probability of affecting water quality by delivering sediment to waterbodies would increase. Trail
maintenance inside riparian management zones can affect large wood recruitment and function that
influences stream channel morphology and aquatic habitat. Bucking out fallen trees can reduce the
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tree’s length and sever the bole from its root wad. Smaller tree lengths are not likely to contribute as
much to stream channel stability and are more likely to be washed out during high streamflow events,
but overall trail maintenance is generally beneficial. Smaller instream wood also delays the recovery of
channel features needed to maintain habitat for aquatic species, including overhead cover and low-
velocity refugia during high-flow events.

Spread of invasive aquatic species is not typically a concern from users on non-motorized trails. Spread
of noxious weeds from non-motorized recreation and resultant treatment with chemicals may cause
negative impacts if improperly used. Use of chemicals is generally discouraged in riparian management
zones.

Plan components under all revised plan alternatives direct new developed recreation facilities, including
trails, to be located outside of the inner riparian management zone to protect aquatic resources and
riparian-associated plant and animal species. This is an improvement from the current plans. Exceptions
may occur if actions are to address human health and safety issues or if the new facility is water-related,
such as a boat ramp. In addition, new solid and sanitary waste facilities should not be placed in the inner
riparian management zone. However, it is assumed that minor, localized impacts to riparian vegetation,
woody debris, and water quality would still occur where existing recreational use and facilities are
located.

Effects from Scenery Management

The forest plan scenic integrity objectives do not outright prohibit on-the-ground actions, but may
influence the design or the location of watershed projects that would be visible from any of the listed
critical viewing platforms. Design features or mitigations may be required to meet or exceed the
assigned scenic integrity objective, which describes the lowest threshold of visual dominance and
deviation from the surrounding scenic character.

Effects from Access by Roads and Motorized Trails Management

The road network on the Custer Gallatin affects water and watershed resources in both an acute and a
chronic manner and this would continue under all alternatives. There are motorized roads open to the
public as well as administrative use within the national forest administrative boundary. This includes
roads managed by other entities such as state or Federal highways, a variety of county roads, state and
Federal land management agencies, and private roads. Many roads and motorized trails are located
within riparian management zones (which include many road-stream crossings). Routes located closest
to water resources potentially provide a background level of disturbance that contributes to effects to
watershed, aquatic, and riparian resources.

Past culvert failures and road slumps have impacted water quality and aquatic organism migratory
patterns particularly at the site-level scale. Forest roads that are maintained on an annual basis are
typically those roads that have the most administrative and visitor use. Closed roads receive less
maintenance, and not all of these roads were put into proper storage in the long term or had their
culverts removed. There are stream crossings located on administratively closed Forest Service roads
with some culverts remaining that do not receive regular maintenance.

Aquatic organism passage devices would be installed over the course of this forest plan. These would
allow fish and other organisms to move up and downstream where they currently are blocked from
doing so by older culvert design or culvert failures. Plan objectives of the current plans, alternatives B,
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and C propose 5 to 7 projects per decade, alternative E proposes 1 to 3 projects per decade, and
alternative D would provide the most benefit to aquatic species by proposing 7 to 10 projects per
decade.

Forestwide direction under all revised plan alternatives includes guidance that would direct road
management on the Custer Gallatin to address the detrimental effects of roads on water quality and
aquatic biota. The removal of stream-crossing culverts and reestablishment of a natural stream grade or
installation of fish passable culverts are expected to have the greatest positive impact on water quality
and aquatic biota and their habitat. Revised plan alternatives would sequentially improve crossings and
reduce the risk of failure across the national forest as funding became available (particularly in the
conservation watershed network) and this would decrease the amount of sediment delivery to streams
from road failures. These reductions would also result from the application of best management
practices that prevent gully formation and downcutting through newly excavated stream channels. For
example, establishing a stream bed that mimics the natural stream gradient above and below the
crossing, placing cobble-size rock in newly excavated streambeds, distributing any uprooted vegetation,
and slash across stream-adjacent disturbed areas.

Under alternative C, about 3.6 miles of trail would no longer be available for motorized and mechanized
recreation use and another 20 miles of trail would no longer be available for mechanized recreation use.
Under alternative D, about 256 miles of trail would no longer be available for mechanized recreation use
and about 172 miles of trail would no longer be available for motorized or mechanized recreation use.
Neither the current plans nor alternatives B and E make any changes to existing trail uses. Alternative D
would provide the most benefit to aquatic resources by removing motorized and mechanized recreation
use from the most trail miles; thereby reducing potential soil disturbance from these activities.
Observations on the Custer Gallatin indicate motorized, more than mechanized, trails function similar to
roads in regards to soil disturbance, sediment delivery to streams, and thus potential for water quality
issues. However, impacts are generally less than roads as there is less disturbed surface area. There is
also the potential that removing motorized use from some trails could lead to an increase of motorized
use on other trails. This concentrated, or focused, motorized use could have higher impacts to aquatic
resources especially if maintenance and upgrades (for example, surfacing and bridges) are unable to
keep up.

Plan objectives for all alternatives propose to decommission 40 miles of road, which would benefit water
quality, aquatic species habitat, and riparian management zones in the long term depending upon the
proximity and extent of roads near water. As described in the general effects, there would be some short
term impacts to water quality from the sediment delivery during excavation activities in or adjacent to
waterbodies.

Road maintenance is expected to continue at similar levels or slightly decreased levels compared to
more recent management. Plan objectives for all alternatives propose to maintain 75 percent of
passenger roads per year. High clearance roads would be maintained at 20 percent per year for the
current plans, alternatives B, and C; five percent per year for alternative D; and 10 percent per year with
a focus on timber harvest roads for alternative E. Portions of the road network would be treated to
repair and improve drainage structures, improve the running surface of the road, and to clear vegetation
along roadsides. Short-term increases of sediment delivery to streams and waterbodies would be
expected as a result of road surface grading, and culvert and ditch cleaning near waterbodies. However,
road and culvert maintenance and upgrades generally have positive effects for water quality and aquatic
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species habitat over the long term. Proper maintenance of the Custer Gallatin road system is critical for
aquatic resources.

Portions of the road system that are in particularly poor condition or are currently closed and in long-
term storage, would be reconstructed periodically; particularly in connection with land management
activities, such as timber harvest projects. Road reconstruction includes application of surface rock,
replacing damaged or poorly functioning culverts, adding stream-crossing or ditch relief culverts where
necessary, some road widening, and removing roadside vegetation that is encroaching on the road
surface and preventing vehicular passage. Again, these activities would be expected to create some
turbidity increases in nearby waterbodies, but best management practices would be employed to
minimize erosion and sediment transport to waterbodies. A potential source for nutrients is phosphorus
bonded to sediment (Wood et al. 2005, Ballantine et al. 2008). Detachment of soil particles and
associated phosphorus is often linked to soil erosion, which provides a physical mechanism for
mobilizing phosphorus from soil into waters (Wood et al. 2005).

Within the recovery zone for grizzly bears, there would be no net increase to the baseline open
motorized route density or total motorized route density on National Forest System lands during the
non-denning season under all alternatives. In addition, there would be no net increase in the length of
roads and stream crossings inside riparian management zones for watersheds within the conservation
watershed network. These plan components would be expected to minimize impacts to aquatic species
from motorized activities across all alternatives.

Effects from Permitted Livestock Grazing Management

Objectives under the current plans, alternatives B, and C would provide about 219,000 animal unit
months (AUMSs) per year while alternatives D and E would provide for about 214,000 animal unit months
per year. The differences among animal unit month objectives would affect water quality and aquatic
habitat and species under the current plans, alternative B, and C if vacant allotments were to be re-
activated. This would require site-specific analysis to determine effects to riparian management zones
and aquatic species habitat. Alternatives D and E would also require site-specific analysis to determine
effects to riparian management zones and aquatic species within active allotments.

The revised plan alternatives may limit livestock effects by having a minimum end-of-season stubble
height guideline in low gradient alluvial channels (livestock grazing section guidelines provide more
information). This plan component could benefit riparian ecosystems and aquatic species and habitat in
those specific stream types. Goss and Roper (Goss and Roper 2018) demonstrated that generally in
salmonid streams higher streambank stubble height, and lower streambank alteration, can be used as a
proxy to improve stream habitat conditions. Revised plan alternatives also require new livestock
handling or management facilities (for example, corrals) to be located outside of riparian management
zones. The revised plan alternative plan components direction, as compared to the current plans, would
decrease livestock grazing effects while not prohibiting livestock grazing use in riparian areas.

The revised plan alternatives are a slight improvement over the current plans. The effects of livestock
can be seen across the planning area particularly in riparian areas. Historical grazing led to riparian
vegetation changes and stream channel degradation on grazed streams. Various riparian areas and
waterbodies have seen improvements through best management practices and revised allotment
management plans. However, riparian and aquatic habitat improvement within allotments continues to
be a challenge. Improper grazing by livestock can reduce bank stability and it often changes riparian
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vegetation, resulting in insufficient overhead cover for fish (Platt 1991). For montane landscapes an
extensive review of PIBO data in montane streams of the Pacific Northwest and into the Northern Rocky
Mountains was conducted (Kovach et al. 2018). The review found land-uses, and in particular livestock
grazing with this study, was closely related to summer thermal regimes and suggested that this land-use
may be additive with respect to climate change impacts already underway. Less is generally known
about how grazing impacts the Northern Great Plains watersheds and water quality, given these systems
are naturally more erosive than montane landscapes and waters are generally more conductive (have
higher mineral content). Excessive grazing by both wild and domestic ungulates can remove woody
plants (Batchelor et al. 2015), reduce the vigor of perennial forbs and grasses, and cause channel profile
and function changes via bank collapse on low gradient streams (Trimble and Mendel 1995, Bengeyfield
2006). Widening channels, increased stream temperature and fine sediment, altered bank structure, and
increased the loss of overhanging vegetation (that may occur from excessive grazing (Myers and
Swanson 1996, Kershner et al. 2004b). This is often harmful to aquatic fauna, especially cold-water
dependent species (Belsky et al. 1999, Saunders and Fausch 2007). A study of the effects of grazing on
North Dakota badlands and prairie stream fish assemblages, conducted by Stephens and others
(Stephens et al. 2016), found similar guilds in Ashland and Sioux geographic areas. This study also found
it difficult to find any reference streams and recommended building enclosures, for years or even
decades, would be important to accurately assess impacts to prairie stream fishes. This would facilitate
understanding potential impacts from permitted livestock grazing in the Custer Gallatin National Forest
pine savanna streams, as most streams and waterbodies in these units are open to grazing with 86
percent of all lands covered by primary rangelands within grazing allotments as compared to 6 percent in
montane units.

Effects from Energy and Minerals Management

Suction dredging does occasionally occur on the Custer Gallatin. Large increases in mining activity within
the riparian management zones are not anticipated for the future, but cannot be ruled out. The 1872
mining law allows for the development of locatable minerals, including gold and other minerals in
streams. All locatable mineral activities are required to meet applicable environmental protection
measures as required by both Federal and State laws, regulations, and policies. Proposed locatable
mineral activities are subject to review and approval, as well as environmental analysis and reclamation
and monitoring requirements.

All revised plan alternatives include direction that would provide adequate protection to water quality
and other aquatic resources from the potential impacts due to energy or mineral extraction. Forestwide
plan direction addresses the availability, management, and reclamation aspects of energy and mineral
resources, with desired conditions that recognize the importance of reclaiming lands developed for
mineral resources in an appropriate manner, in order to protect other resource values and human
health. Standards and guidelines direct the implementation of new operations by requiring measures to
mitigate for potential impacts to vegetation and potential water table alterations. If operations within
riparian areas cannot be avoided, then measures to maintain, protect, and rehabilitate fish and wildlife
habitat would be included in the authorization. Establishment of new sand and gravel (saleable mineral
materials) mining and extraction operations within riparian management zones is prohibited.

Cumulative Effects

Cumulative effects are addressed in the context of surrounding land jurisdictions and land ownership.
The Custer Gallatin National Forest is intermixed with lands of other Federal jurisdictions, state lands,
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and private lands. Some geographic areas contain significant solid inholdings of Federal lands, while
some geographic areas are island mountain ranges largely surrounded by private lands.

Portions of the Custer Gallatin National Forest adjoin other national forests, each having its own forest
plan. The forest plans for National Forest System lands adjacent to the Custer Gallatin include the Helena
Lewis and Clark, Beaverhead-Deerlodge, Caribou-Targhee, Shoshone. Management of aquatic resources
vegetation is broadly consistent across all national forests due to law, regulation, and policy. All of the
forest plans contain plan direction that addresses aquatic ecosystems and promotes ecological integrity.

Bureau of Land Management lands near the Custer Gallatin are managed by the Dillon (2006 plan), Butte
(2009 plan), Billings (2015 plan), Miles City (2015 plan) and South Dakota (2015 plan) field offices.
Aguatic and riparian components of these plans are complementary to the plan components for the
Custer Gallatin.

Federal actions within the montane areas can involve Yellowstone National Park as they manage some
headwater streams in the Madison, Gallatin, and Yellowstone Rivers. There would be little to no
cumulative effects from park management actions as most areas in the park are managed to protect
ecological values.

Northwest Energy manages several dams including those on Hebgen, Quake, and Ennis Lakes in the
Madison, Gallatin, Henrys Lake geographic areas and Mystic Lake in the Absaroka Beartooth geographic
area. Dam operations are coordinated closely with the Forest Service and other partners to have the
least impact possible on aquatic species habitat and riparian ecosystems. However, given the lack of a
normative flow regime, coupled with potential influences of climate change, there is the potential of
cumulative effects related to increased stream temperature and lack of flows to provide flood-pulses
necessary to drive stream ecological processes. In some locations where Bureau of Land Management or
State lands occur adjacent to National Forest system lands, the Forest Service would seek out
opportunities for watershed projects that increase the scale of conservation efforts across administrative
boundaries.

Non-Federal land management policies are likely to continue affecting riparian and aquatic resources.
The cumulative effects across the large, geographically complex, and diverse Custer Gallatin National
Forest lands are difficult to analyze considering the uncertainties associated with government and
private actions, and ongoing changes to the region’s economy. The isolated nature of the Ashland and
Sioux geographic areas make them particularly susceptible to changes outside the management purview
of the Custer Gallatin. Whether those effects would increase or decrease across the national forest in the
future is a matter of speculation; however, based on the growth trends and current uses identified in this
section, cumulative effects are likely to increase. Many activities occur on private lands. These include
water diversion, irrigation, livestock grazing, farming with varied cash crops, timber harvest, water-based
hunting, outfitted and non-outfitted angling, construction of subdivisions, housing, and commercial
development, building and stocking of private fish ponds, chemical treatment of noxious weeds, flood
control and stream channel manipulation, and hydropower management.

Montana and South Dakota State owned school trust lands managed by the Montana Department of
Natural Resources and Conservation will continue to support a variety of uses of their lands, from
livestock grazing to mining, timber harvest, and recreational fishing and hunting. Montana law requires
that school trust lands be managed to maximize income for the school trust. Management impacts may
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be greater on these lands than on other state or Federal lands but may not result in loss of fish
populations.

In large part, montane stream systems on the Custer Gallatin originate in protected headwaters and
eventually flow downstream onto lands owned or administered by entities other than the Forest Service.
Many fish populations, whether they move off-forest as part of their life cycle or remain entirely within a
localized area, require interconnectivity of these streams to survive as a population. For almost all
species, genetic interchange between subpopulations is necessary to maintain healthy fish stocks. The
more wide-ranging a species such as westslope and Yellowstone cutthroat trout, the more critical
interconnectivity may be for the fish to be able to access important habitat components. Thus, activities
off-forest that disrupt fish migration corridors can have significant impacts to fish populations upstream.

The most complex cumulative effects likely relate to the restoration of westslope and Yellowstone
cutthroat trout. The complexity of the life histories of these species exposes them to many factors
affecting their abundance and viability. Cumulative effects to native fish include, predation,
hybridization, and competition with non-native fish; destruction or degradation of spawning and rearing
habitat from logging, grazing, road construction or maintenance, and urban development on private and
other non-Federal lands; degraded water quality as a result of polluted runoff from urban and rural
areas; and migration barriers that result from roads on private or other non-Federal lands. Though much
more difficult to quantify these same factors have the potential to affect prairie stream fish, and aquatic
biota, populations in the pine savanna units.

Montana Fish Wildlife and Parks and the South Dakota Fish and Game have laws and regulations that are
adequate to prevent the overexploitation of fish populations from angling impacts through their
management of the fisheries populations across the Custer Gallatin. However, with an increasing human
population, particularly in the montane areas, and other cumulative impacts mentioned in this section
angling could be additive in the future.

In municipal watersheds, it is highly probable in frequently used recreation places like Hyalite and
Bozeman Creek (also municipal watersheds or source water protection areas) that the continued
projected increase in population would lead to conflicts between recreation and clean public drinking
water demand. Project-scale actions under the current revised plan alternatives provide the framework
to achieve goals for source water protection requirements, but there is a threshold where these
watersheds (and perhaps others on the Custer Gallatin) would reach maximum recreation potential
where more activity would degrade the ability of the watershed to provide clean drinking water.

Conclusion

The suite of the revised plan alternatives’ watershed, aquatic, and riparian ecosystem plan components
are designed to maintain or restore the ecological integrity of the Custer Gallatin National Forest.
Additionally, these components will facilitate ecological conditions moving towards desired future
conditions. The watershed, riparian management zone, and conservation watershed network plan
components would provide protections for those resources greater than has been provided in the
current plans. The riparian management zone direction would be easy to follow, consistent forest-wide,
and similar to other forests across the western United States, while recognizing the more arid
environment of the Custer Gallatin. While these protections are more stringent than current plans, they
would still allow for the multiple use mission of the Forest Service by restricting only those activities,
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such as road building in the riparian management zone, which would cause deleterious effects to the
resource.

Overall, alternative D would provide the greatest ecological benefit to aquatic species habitat, riparian
areas, and watersheds. The current plans, alternatives B, and C propose more road and trail maintenance
than alternatives D and E. Alternative D proposes the greatest acreage of vegetation management
activities. Alternative D would allocate the highest amount of recommended wilderness and backcountry
areas, followed by alternatives C, B, E and the current plans. Alternative D also proposes to remove
motorized and mechanized recreation use from the most miles of trail, while the current plans,
alternative B and alternative E would make no changes to these current uses.

Plan objectives that improve ecological conditions for aquatic species habitat, riparian areas, and
watersheds are highest in alternative D and lowest in alternative E. Alternative D would move toward the
watershed, aquatic, and riparian desired conditions faster than the other alternatives, and alternative E
would move toward the watershed, aquatic, and riparian desired conditions slower than the other
alternatives.

Occurrences of all Regional Forester sensitive and at-risk aquatic species are expected to persist on the
Custer Gallatin under all alternatives. Policy and plan components under the current plans’ protects are
known sensitive aquatic occurrences and habitats. Plan components under the revised plan alternatives
provides ecological conditions to maintain known at-risk aquatic occurrences and habitats that persists
and are resilient and adaptable to stressors (Appendix C, At-risk Species Plan Components).

3.5 At-Risk Plant Species
3.5.1 Introduction

At-risk plant species are federally recognized species under the Endangered Species Act (threatened,
endangered, proposed, and candidate species) and species of conservation concern. A species of
conservation concern is a “species, other than federally recognized threatened, endangered, proposed,
or candidate species, that is known to occur in the plan area and for which the Regional Forester has
determined that the best available scientific information indicates substantial concern about the species
capability to persist over the long term in the plan area” (36 CFR 219.9(c)). Management actions that
disturb or disrupt soil surfaces within a particular portion of the Custer Gallatin could affect the capacity
of that landscape to support at-risk plants.

The 2012 Planning Rule directives (FSH 1909.12) requires coarse-filter plan components (habitat
conservation) be developed, and fine-filter plan components (species specific) if necessary (appendix C),
to contribute to the recovery of listed species, conserve proposed and candidate species, and to provide
the desired ecological conditions necessary to maintain populations of species of conservation concern
within the plan area. A key assumption of the course filter approach is that if ecological conditions that
provide the habitat that species depend on remain intact (well represented and distributed), most
species will be maintained. Moreover, is it assumed that by maintaining these conditions, critical
ecological and evolutionary processes such as nutrient and sediment transport, biotic interactions,
dispersal, gene flow and disturbance regimes, will also be maintained and provide the necessary
environmental conditions for climate adaptation (Beier and Brost 2010).
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At-risk plants contribute to diversity on the landscape and opportunities for botany enthusiasts. Refer to
the general contributions to society and economic sustainability section for more information about
multiple uses, key ecosystem services, and benefits to people.

Regulatory Framework

Endangered Species Act of 1973, administered by U.S. Fish and Wildlife Service: protect and recover
imperiled species and the ecosystems upon which they depend.

Forest Service Manual 2670: applies to Regional Forester’s sensitive species.

Record of Decision (2012 Planning Rule) detailed in 36 Code of Federal Regulations [CFR] 219.9 and the
associated directives in FSH 1909.12.5: Species at-risk on the Custer Gallatin National Forest includes
species of conservation concern designated by the Regional Forester of the Northern Region where best
available scientific information indicates substantial concern about the species’ capability to persist on
the national forest over the long term. The revised Forest Service manual policy regarding species of
conservation concern is forthcoming and the changes and impacts are not known. The current
management direction is to evaluate proposed management activities and project areas for the presence
of occupied or suitable habitat for any plant species listed under the Endangered Species Act or on the
Regional Forester sensitive species list (the current plans). Forest Service policy is expected to include
similar policy to maintain the persistence of species of conservation concern (alternatives B through E)
on the Custer Gallatin. Additional information regarding species of conservation concern policy is
expected following the release of this plan.

Key Indicators and Measures

Species specific and habitat guild (habitat type group) conditions and threats will be qualitatively
evaluated. Adverse impacts to at-risk plant species result from plan components that increases surface
disturbance and competition from invasive species spread or alters hydrological processes. The principle
beneficial impacts include, plan components that protect, maintain, or restore habitat conditions in
known occurrences or potential at-risk plant species habitat.

Key Indicators Used to Compare Alternatives

Habitat quality by evaluating changes in land allocations generally considered low risk to ground
disturbance measured in acres by alternative of designated wilderness areas, wilderness study area,
recommended wilderness areas, inventoried roadless areas, backcountry areas (low development areas),
designated wild and scenic rivers, and research natural areas.

Potential competition from invasive weed species by evaluating changes in miles motorized route weed
spread vectors.

Methodology and Analysis Process

The U.S. Fish and Wildlife Service is responsible for determining species recognized under the
Endangered Species Act as threatened, endangered, and proposed or candidate. Once identified, the
Forest Service is responsible to manage for the ecological conditions that would contribute to the
recovery of the listed species and conserve proposed and candidate species. Determining effects to
federally recognized species by alternative considers the degree of management activities or natural
conditions that may pose potential stress or threat to the species.
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The 2012 Forest Planning Rule provides direction for determining which of species to be potential
species of conservation concern, as described in the previous introduction section. The list of potential
species of conservation concern must meet the mandatory requirement (FSH 1909.12 Section 12.52)
that the best available scientific information indicates substantial concern about the species’ capability
to persist over the long term in the plan area. This information may be derived from the scientific
literature, species studies, habitat studies, analyses of information obtained from a local area, or the
result of expert opinion or panel consensus. Additional information is available in the assessment and
the Region 1 Species of Conservation Concern web page.

Once species of conservation concern were defined, ecosystem characteristics for species were
evaluated and determinations made on whether forestwide components maintained habitat quality
needed by associated species of conservation concern by considering known locations of species and
their habitats, as well as key drivers or stressors. Additional species-specific plan components were then
considered and developed if needed. In other words, the extent and condition of each ecosystem or
special type served as the habitat indicator for individual species, and for assemblages of at-risk species
and overall floristic diversity. For most species, extent and condition of habitat typically constitute the
best available scientific information indicating whether such populations would continue to persist with
sufficient distribution in the planning area (2012 Rule Sec. 219.19). However, known occurrences, trend
data, and known threats to species persistence were used when available to compare each alternative.

Determinations for each species consisted of a persistence evaluation, which examined whether plan
components provide ecological conditions necessary to maintain a viable population of each species of
conservation concern in the plan area. The persistence evaluation was conducted using both a coarse
filter and a fine filter approach (again using known occurrences), habitat extent and condition, and
known threats as indicators. For the coarse filter approach, species were grouped by habitat guilds. This
coarse filter approach assumes that persistence of species of conservation concern is broadly dependent
upon the integrity of the coarse ecosystems where they currently occur. Qualitative, rather than
guantitative, evaluations were made to compare the revised plan alternatives to the current plans
forestwide plan components. The coarse filter approach was used to compare forestwide plan
components of the current plans with the revised plan alternatives using habitat guilds and considering
species in a broader context. However, the habitat guilds outlined below are roughly, but not exactly,
aligned with floristic geographic subdivisions, to which at-risk plant populations are often associated.
Since the integrity of whole ecosystems does not necessarily ensure persistence of all species of
conservation concern, particularly those with very limited distribution, an additional fine filter analyses
was conducted (by species-specific occurrences and habitat indicators) to ensure that persistence is
provided for all plant species of conservation concern to compare each alternative.

Impact analyses and conclusions are based on interdisciplinary team knowledge of resources on the
Custer Gallatin, review of existing literature and information provided by other agencies. Effects are
quantified where possible. In absence of quantitative data, best professional judgment was used. Spatial
analyses were conducted using geographic information system (GIS) data and analyses. Impacts are
described using ranges of potential impacts or in qualitative terms, if appropriate.

Other assumptions used in the analysis that are common to all alternatives include: designated
wilderness, wilderness study area, the 2001 inventoried roadless areas, and research natural areas
would continue to be managed designated; there would be a general increase in recreational demand as
the human population increases; weeds and weed seeds would continue to be deposited and spread
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onto and within the Custer Gallatin; and climate change trends would continue as projected, with
warming temperatures and variable precipitation. The general management strategies in the draft
revised plan appendix A would be followed for all revised plan alternatives.

At-risk species occupy specific habitats on the landscape. There is limited data regarding trends for many
at-risk plant species, so monitoring would be needed to determine the impacts of project activities and
management direction.

Information Sources

Primary information sources for at-risk plant species and their occurrences on the Custer Gallatin are the
Montana and South Dakota Natural Heritage Program Element Occurrence databases and online
Montana Field Guide, NatureServe database, Rocky Mountain Herbaria and the Consortium of Pacific
Northwest Herbaria. For some species, threat category information was provided by the Montana Native
Plant Society. NatureServe, and the Montana and South Dakota Natural Heritage Programs provide
rankings that categorize the risks to persistence associated with each species they evaluate. These
rankings, along with the other criteria in Forest Service Handbook 1909.12, Chapter 10, section 12.52,
were used to develop the list of species of conservation concern for the Custer Gallatin. The Rocky
Mountain Herbaria and Consortium of Pacific Northwest Herbaria online databases provided distribution
and habitat information. Various floristic surveys for the Custer Gallatin were used to help determine
which plant species to consider as at-risk species. Three recent Rocky Mountain Herbarium floristic
surveys (Hartman and Nelson 2010, Hallman 2012, Elliott 2014) added to the species to consider for the
Custer Gallatin National Forest.

The majority of at-risk plant species that are not federally listed do not have the same level of scientific
data available as federally listed species. Though there may be uncertainties and gaps in data and
knowledge about at-risk plant species, the best available information is utilized in this analysis to assess
the condition and determine potential effects between alternatives.

There is little published information about most at-risk plant species concerning their persistence,
biology, habitat, population dynamics, and occurrences. Information gaps relevant to at-risk species may
be filled in through future inventories, plan monitoring results, or research, and this information would
be integrated into the databases and Regional Forester’s species of conservation concern lists as it
becomes available.

Analysis Area

The geographic scope of the analysis for effects to at-risk plant species is the lands administered by the
Custer Gallatin National Forest. Some attributes are summarized at large scales to provide context.
However, some ecosystem components are described at a more localized scale due to their ecological
importance and limited distribution. The specific range of each at-risk species may extend beyond the
national forest boundary; however, the lands administered by the Custer Gallatin represent the area
where changes may occur to these species or their habitats from activities that might be allowed under
the alternatives. In some cases, the best available scientific information for at-risk species’ ecological
relationships originated outside the analysis area. The full range of each species was considered to
evaluate the persistence and importance of each species’ habitat on the national forest, but only
indicator measurements from within the analysis area were used in making conclusions. Cumulative
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effects consider neighboring tribal, Federal, State land jurisdictions. The temporal scope of the analysis is
the anticipated life of the plan.

3.5.2 Affected Environment (Existing Condition)

Regional Forester’s Sensitive Plant Species

Regional Forester’s sensitive species are defined as “Those plant and animal species identified by a
Regional Forester for which population viability is a concern, as evidenced by: significant current or
predicted downward trends in population numbers or density; or significant current or predicted
downward trends in habitat capability that would reduce a species’ existing distribution.” The current
Northern Regional Forester’s sensitive plant species list was developed in 2011. Suitable habitat for 31
currently listed Regional Forester’s sensitive plant species exists on the Custer Gallatin National Forest.
Twenty-four of the 31 have known populations occur on the national forest (125 occurrences) and seven
species are not known, but are suspected to occur. Upon final Regional Forester’s determination of the
Custer Gallatin’s Plant Species of Conservation Concern list, the list will be replaced with the species of
conservation concern list. Analysis of sensitive plant species pertain to the current plans. Appendix C
provides the Regional Forester’s sensitive species list.

Federally Listed At-Risk Plant Species

Species federally listed as threatened or endangered, proposed, and candidate are designated by the
United States Department of the Interior, U.S. Fish and Wildlife Service. Under provisions of the
Endangered Species Act of 1973, Federal agencies are directed to conserve endangered and threatened
species and to ensure that actions authorized, funded, or carried out by these agencies are not likely to
jeopardize the continued existence of threatened or endangered species, or result in the destruction or
adverse modification of their critical habitats. These species are automatically considered “at-risk”
species under the 2012 Planning Rule.

There are no endangered plant species known on the Custer Gallatin National Forest. Whitebark pine
(Pinus albicaulis), is a candidate species for Federal listing as threatened, due to sufficient information on
its biological status and threats.

Whitebark pine is considered both a foundation and a keystone species. A keystone species is a species
that has a disproportionately large effect on its environment relative to its abundance. As a foundation
species it plays an ecological role in defining ecosystem structure, function, and process (Tomback 2009).
Whitebark pine is often the first colonizer on high elevation sites with difficult growing conditions (high
snow loads, poor soil development, and short growing seasons). Whitebark pine plays a role in
regulating soil development, carbon storage, and capturing and retaining snow, which increases the
quantity and duration of summer runoff. This lengthened snow melt provides water to feed streams and
riparian communities longer into the growing season (Keane et al. 2017). Whitebark pine has a large
protein rich seed that is an important food source for birds, squirrels, black and grizzly bears, and other
mammals. Because of their size seeds are not wind disseminated and it relies almost exclusively on
Clark’s nutcrackers for seed dispersal (Keane et al. 2017).

Whitebark pine is a slow-growing, long-lived tree of the high mountains of southwestern Canada and
western United States. It is of limited commercial use, but it is valued for watershed protection and

aesthetics. The whitebark pine cover type occurs at the high elevations, commonly on the Cold Forest
habitat guild (where it is perpetuated by disturbance) or Cold Timberline habitat guild (where it is the
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most common dominant). Minor components of subalpine fir, spruce, or lodgepole pine may occur.
Whitebark is a shade intolerant, moderately fire resistant species.

Based on forest inventory and analysis data, whitebark pine is present on approximately 420,000 acres
on the Custer Gallatin National Forest. Whitebark pine is found within the Madison, Henrys Lake, Gallatin
Mountains, Bridger, Bangtail, Crazy, and Absaroka Beartooth Mountains Geographic Areas. Whitebark
pine does not occur on the Sioux, Ashland, or Pryor Mountains Geographic Areas. The largest extent of
whitebark pine occurs on the Madison, Henrys Lake, Gallatin, and Absaroka Beartooth Geographic Areas
on about 390,270 acres (20 percent of the analysis area). The Bridger, Bangtail, and Crazy Mountains
Geographic Areas have about 30,150 acres with whitebark pine present (16 percent of the analysis area).
On a broader landscape, whitebark pine is found on 10 percent or 2.5 million acres of the 24-million-acre
Greater Yellowstone Area (Greater Yellowstone Coordinating Committee Whitebark Pine Subcommittee
2011). Whitebark pine conservation ranks are G3G4, S3 in Montana, a Regional Forester’s sensitive
species, and a U.S. Fish and Wildlife Service federal candidate species. It occurs in the Cold Forest habitat
guild in subalpine forests and at timberline.

A petition went out in 2008 to list whitebark pine under the Endangered Species Act. The U.S. Fish and
Wildlife Service conducted a 12-month status review (USDI FWS 2011). The finding, published on July 19,
2011 (FR 76[138]: 42631-42654), determined that listing the species under the Endangered Species Act
is warranted, but precluded by higher priority listing actions. In August of 2011, the Northern Region
designated whitebark pine as a sensitive species (Weldon 2011). As a result, whitebark pine is a
candidate species and the U.S. Fish and Wildlife Service has assigned it a listing priority number of 8,
indicating the threats are imminent and of moderate to low magnitude (USDI FWS 2015a).

The findings in the status review identified interrelated threats to whitebark pine and the long-term
persistence of whitebark pine ecosystems (USDI FWS 2011) and are relevant to the Custer Gallatin
National Forest. These factors include the following:

e Fire Suppression: After a century of suppression, many whitebark stands are experiencing a species
conversion to shade-tolerant trees, and a lack of suitable seedbeds for regeneration. The balance of
a natural fire regime with related vegetative succession processes has been disrupted, and as a result
whitebark pine has lost its competitive advantage (USDI FWS 2011).

e Climate Change: In a warmer climate, the species’ fundamental habitat may shift to cooler sites at
higher elevations and latitudes. Recent studies indicate that whitebark pine is one of the most
vulnerable tree species in the northern Rocky Mountains to climate change (Hansen and Phillips
2015). Climate suitability is projected to decline dramatically by the end of the century and the
adaptive capacity of whitebark pine is thought to be relatively low because dispersal is fairly limited,
it is often outcompeted by other subalpine conifers, and it is highly susceptible to mountain pine
beetle and blister rust (Hansen and Phillips 2015). Genetic studies indicate high levels of variation
within and among geographic zones across the species range. This variation could be advantageous
under changing climate conditions (Mahalovich and Hipkins 2011).

e White Pine Blister Rust: White pine blister rust (Cronartium ribicola) is an exotic fungal disease
against which whitebark has limited resistance. Since blister rust was introduced to North America in
1910, it has spread through the range of five-needled pines. As this disease has moved into fragile,
high-elevation ecosystems, normal successional pathways have been altered. Blister rust typically
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infects nearly all individuals of the host species, causing branch and stem cankers in trees that
eventually kill most trees. However, some trees show resistance.

e Mountain Pine Beetle: Five-needled pines are susceptible to this aggressive bark beetle. In densely
stocked stands, whitebark is more likely to be attacked because of stress from competition.
Mountain pine beetle accelerates the loss of key mature cone-bearing trees.

The U.S. Fish and Wildlife Service has concluded that there is an ongoing pattern of substantial decline of
whitebark pine on the majority of its range (USDI FWS 2011). The abundance of the whitebark pine
cover type on the Custer Gallatin National Forest is below the natural range of variation. In contrast, the
overall presence of whitebark pine is within the natural range of variation, though at the low end.

The loss of whitebark has dramatically altered the structure, composition, and pattern of high-elevation
ecosystems, and threatened their long-term stability and integrity. This impacts hydrological processes
and wildlife habitat values. Whitebark pine in the greater Yellowstone ecosystem has also been impacted
by white pine blister rust: infection rates were estimated at 14 to 26 percent at the end of 2015
(Shanahan et al. 2017). Restoration activities are needed to address the threats to whitebark pine (USDI
FWS 2011). The amount of whitebark that are resistant to blister rust may increase slowly through the
process of natural selection, if they are given a chance to regenerate (Hoff et al. 2001).

Between 2004 and 2009, approximately 80 percent of large size class whitebark pine in the greater
ecosystem were killed by an epidemic of mountain pine beetle (Shanahan et al. 2016). The impacts were
due primarily to temperature release on beetle development and weak defense mechanisms of
whitebark pine that did not co-evolve with mountain pine beetle (Raffa et al. 2013). Almost the entire
range of whitebark pine in the greater Yellowstone ecosystem was affected by mountain pine beetle
during this epidemic and approximately 50 percent of the area showed severe mortality, and 36 percent
moderate mortality as indicated by the change in overstory condition (Macfarlane et al. 2013).

Both climate suitability models and mechanistic models project substantial reductions in area of suitable
habitat and loss of larger size classes in the Greater Yellowstone Ecosystem (Chang et al. 2014, Ireland et
al. 2018). In association with warming temperatures, bark beetle outbreaks are projected to increase in
future decades (Buotte et al. 2016). Pine blister rust is also expected to inflict increased mortality on
whitebark pine under a warming climate (Keane et al. 2017).

There is very high uncertainty in projections of whitebark pine under future climates in the greater
Yellowstone ecosystem because the tolerances of the species to warm and dry conditions are not known.
One perspective is that the species can tolerate the warmer drier conditions at lower elevations but is
limited there by competition with other conifers (Hansen et al. 2016). Another perspective is that it is
limited to moister soil conditions for regeneration (Chang et al. 2014).

While a decline of whitebark pine is predicted to occur under future climate scenarios, restoration
actions such as planting rust resistant seedlings and employing other strategies such as protection from
mountain pine beetle and thinning treatments to reduce competition and fire intensity may help to slow
this decline (Keane et al. 2017). A number of efforts are underway to improve upon where to plant
whitebark pine and will take into consideration both macro and micro-refugia (Shanahan et al. 2017,
Mahalovich et al. 2018). These refugia sites take into consideration climate and site characteristic (that
is, aspect, soils, slope, and elevation) interactions at specific locations on the ground to improve tree
survival (resilience and persistence). Matching genetic resources to sites projected to support whitebark
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pine in future climates would ensure species persistence and provide important wildlife food into the
future (Mahalovich et al. 2016).

In response to the current situation in whitebark ecosystems, the Greater Yellowstone Coordinating
Committee’s Whitebark Pine Subcommittee, which has worked successfully across boundaries since its
inception in 2000, developed a whitebark pine strategy to promote the persistence over time and space
in the Greater Yellowstone Area by: documenting the current condition of whitebark pine in the Greater
Yellowstone Area; establishing criteria to prioritize areas for management action; identifying techniques
and guidelines to protect and restore whitebark pine; and facilitating communication and distribution of
this information. This strategy is intended to enable land management units to maximize the use of their
limited resources to maintain the presence of whitebark pine in the Greater Yellowstone Area (Greater
Yellowstone Coordinating Committee Whitebark Pine Subcommittee 2011).

At-Risk Plant Species of Conservation Concern

Under the 2012 Planning Rule, in addition to federally listed species, plant species at-risk on the Custer
Gallatin includes species of conservation concern designated by the Regional Forester of the Northern
Region where best available scientific information indicates “substantial concern about the species’
capability to persist over the long term in the plan area” (36 CFR 219.9; FSH 1909.12 Chapter 10, part
12.52).

The process for identifying these species and the listed species of conservation concern for the Custer
Gallatin are located on the Region 1 Species of Conservation Concern web page. State conservation
rankings, along with the other criteria in Forest Service Handbook 1909.12, Chapter 10, section 12.52
and chapter 20, section 21.22a, were used to develop the Regional Forester’s at-risk plant species list for
the Custer Gallatin National Forest. Using NatureServe, Montana Natural Heritage Program (MTNHP),
South Dakota Natural Heritage Program databases, the current Regional Forester sensitive species list,
and publications, a master list of State plant species of concern (for both Montana and South Dakota)
known or suspected to occur on the Custer Gallatin National Forest was compiled for initial assessment
(consisting of 152 species). Of these 152, 40 were determined to be outside the national forest, leaving
112 species known on the Custer Gallatin to be evaluated. Twenty-five plant species were determined by
the Regional Forester to be species of conservation concern.

The final plant species of conservation concern list will replace the sensitive plant species list for the
Custer Gallatin National Forest. The identification of species of conservation concern is dynamic and may
change over time, as with the Regional Forester sensitive species list. Table 26 lists the plant species that
are currently determined to be species of conservation concern by the Regional Forester on the Custer
Gallatin National Forest. In addition, information regarding the rationale for identifying these species as
species of conservation concern can be found on the Region 1 Species of Conservation Concern web
page. See note at bottom of table for interpretation of conservation category codes.

Table 26. At-risk plant species of conservation concern

Name and General Conservation Habitat Guild, Distribution, and Abundance in
Geographic Area Categories? the Plan Area
muskroot G3 Sparsely Vegetated: Rock / talus; cold air flow
Adoxa moschatellina S3 - MT; S4-SD channels beneath rock slides. Four occurrences in
(Montane & Pine Savanna) SOC - MT, the Absaroka Beartooth Geographic Area (three
RFSS, within the Beartooth RD and one within the
SCC Yellowstone RD (MTNHP 2018 GIS Dataset)).
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Name and General
Geographic Area

Conservation
Categories?

Habitat Guild, Distribution, and Abundance in
the Plan Area

oval-leaf milkweed

G5;

Grassland/Shrubland: Sandy, gravelly or clayey

Asclepias ovalifolia S1S2 - MT; soils of prairies and woodlands. Ten occurrences in
(Pine Savanna) SOC - MT; the Sioux Geographic Area (MTNHP 2018 GIS
RFSS; Dataset; Heidel and Dueholm 1995; Hansen, 2018).
SCC
narrowleaf milkweed G4G5; Grassland/Shrubland: Sandy sites on the prairie.
Asclepias stenophylla S2 - MT; Four occurrences on the Custer Gallatin; three
(Pine Savanna) SOC - MT; occurrences in the Sioux Geographic Area and one
SCC occurrence in the Ashland Geographic Area
(MTNHP 2018 GIS Dataset; Heidel and Dueholm
1995; Reid and Hallman 2010).
Frenchman's Bluff moonwort G1G2; Grassland/Shrubland: Valley grassland, foothill,
Botrychium gallicomontanum | S1S2 - MT; lower and upper montane, and subalpine. One
(Montane & Pine Savanna) S1-SD occurrence in the Absaroka Beartooth Geographic
SOC - MT; Area within the Yellowstone RD (Elliot 2014,
SOC - SD; MTNHP 2018 GIS Dataset).
SCC
Peculiar moonwort G3; Grassland/Shrubland: Meadows (mesic
Botrychium paradoxum SOC - MT, montane/subalpine). One occurrence in the
(Montane) RFSS; Absaroka Beartooth Geographic Area within the
SCC Yellowstone RD (MTNHP 2018 GIS Dataset, Elliot
9009, Elliot 2014)
annual Indian paintbrush G5; Grassland/Shrubland: Moist alkaline meadows in
Castilleja exilis S2 - MT; valleys. One occurrence in the Absaroka Beartooth
(Montane) SOC - MT Geographic Area within the Yellowstone RD
(MTNHP 2018 GIS Dataset).
heavy sedge G5; Broadleaf Woodlands: Mesic/humid open woods,
Carex gravida var. gravida S3 - MT; often in ravines with deciduous trees, on the plains.
(Pine Savanna) SOC - MT; 37 occurrences in the Ashland and Sioux
RFSS; Geographic Areas (MTNHP 2018 GIS Dataset,
SCC SDNHP 2016 dataset,Hallman 2012, Lesica and
Marlow 2013).
small yellow lady’s-slipper G5; Wetland and riparian: Damp, mossy woods; seeps,
Cypripedium parviflorum S3? - SD; moist forest meadows; fens; valley to lower
(Montane & Pine Savanna) S3S4 - MT,; montane. One occurrence in the Sioux Geographic
SOC - SD Area. Three historic occurrences in the Absaroka
PSOC - MT Beartooth Geographic Area (MTNHP 2018 GIS
RFSS; Dataset, Mergen 2006, Hallman 2012, Hansen,
SCC 2009).
Dense-leaf draba G5; Sparsely Vegetated: Gravelly, open soil of rocky
Draba densifolia S2 - MT; slopes and exposed ridges in montane to alpine
(Montane) SOC - MT; zones. Two occurrences in the Absaroka Beartooth
SCC Geographic Area within the Yellowstone RD
(MTNHP 2018 GIS Dataset, Elliott 2014).
English sundew G5; Wetland and riparian: Floating bogs, swamps, and
Drosera anglica S3 - MT; sedge meadows, with soils that are saturated or in
(Montane) SOC - MT very shallow standing water; weakly acidic or
RFSS; calcareous bogs and fens. One occurrence in the
SCC Absaroka Beartooth Geographic Area within the

Gardiner RD and one historic occurrence in the
Gallatin, Madison, Henrys Lake Geographic Area
within the Bozeman RD (MTNHP 2018 GIS
Dataset,Lesica and Shelly 1991, Wolf et al. 2006,
Elliott 2014).
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Name and General
Geographic Area

Conservation
Categories?

Habitat Guild, Distribution, and Abundance in
the Plan Area

beaked spikerush G5; Wetland and riparian: Wet, often alkaline sails,
Eleocharis rostellata S1-SD; associated with warm springs or fens in the valley
(Montane & Pine Savanna) S3 - MT; and foothill zones. Two occurrences in the Absaroka
SOC - SD Beartooth Geographic Area within the Yellowstone
SOC - MT and Gardiner RDs (MTNHP 2018 GIS Dataset).
RFSS;
SCC
Whitestem Goldenbush G4G5T4; Sparsely Vegetated: Rocky, open sparsely wooded
Ericameria discoidea var. S2 - MT; slopes or coarse talus near or above tree line. One
discoidea SOC - MT; occurrence in the Madison, Henrys Lake, and
(Montane) RFSS; Gallatin Mountains Geographic Area within the
SCC Hebgen Lake RD (MTNHP 2018 GIS Dataset).
Dakota buckwheat G3; Sparsely Vegetated: Badlands, clay barrens, often
Eriogonum visheri S2 - MT; bentonitic badland slopes and outwashes in the
(Pine Savanna) S3 - SDh; plains. One occurrence in the Sioux Geographic
SOC - MT; Area (SDNHP 2016 Dataset, Heidel and Dueholm
SOC-SD; 1995).
RFSS;
SCC
hiker's gentian G5; Wetland and riparian: Fens, wet meadows, seeps.
Gentianopsis simplex S2 - MT; Twelve occurrences in the Absaroka Beartooth and
(Montane) SOC - MT; Madison, Henrys Lake, and Gallatin Mountains
RFSS; Geographic Areas within the Beartooth/Yellowstone
SCC RDs and Bozeman RD, respectively (MTNHP 2018
GIS Dataset, Shelly 1994, Elliott 2014, Clark 2017).
spiny hopsage G5; Grassland/Shrubland: One occurrence in the
Grayia spinosa S2 - MT; Absaroka Beartooth Geographic Area within the
(Montane) SOC - MT; Gardiner RD (MTNHP 2018 GIS Dataset).
SCC
rockyscree false goldenaster | G4G5; Sparsely Vegetated: Limestone outcrops. One

Heterotheca fulcrata
(Montane)

Not yet ranked in MT;
SCC

occurrence in the Absaroka Beartooth Geographic
Area within the Beartooth RD (MTNHP 2018 GIS
Dataset, Elliott 2014)

Nuttall Desert-Parsley G3; Sparsely Vegetated: Rocky, open pine woodlands;
(Lomatium nuttallii) S2 - MT; mid to lower hillslopes on sandstone, siltstone, or
(Pine Savanna) SH - SD; clayery shale. Four occurrences in the Ashland
SOC - MT; Geographic Area (MTNHP 2018 GIS Dataset,
SOC -SD; Barton and Crispin 2003).
RFSS;
SCC
meesia moss G5; Wetland and riparian: Bogs, wetlands, and wet
(Meesia triquetra) S2 - MT; woods. One occurrence in the Absaroka Beartooth
(Montane) SOC - MT; Geographic Area within the Beartooth RD (MTNHP
RFSS; 2018 GIS Dataset).
SCC
dwarf purple monkeyflower G5; Sparsely Vegetated: Open slopes (low elevation);
(Mimulus nanus) S2S3 - MT; dry, often gravelly or sandy slopes in the valleys and
(Montane) MT SOC; foothills. Four occurrences in the Madison, Henrys
RFSS; Lake, and Gallatin Mountains Geographic Area
SCC within the Hebgen Lake RD (MTNHP 2018 GIS
Dataset, Elliott 2014).
wooly twinpod G5T2; Sparsely Vegetated: Sandy, often calcareous soil of
(Physaria didymocarpa var. S2S3 - MT open grassland or shrubland slopes in the plains.
lanata) SOC - MT; Three occurrences in the Absaroka Beartooth
(Montane and Pine Savanna) | SCC Geographic Area within the Beartooth and

Yellowstone RDs (MTNHP 2018 GIS Dataset, Elliott
2014).
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Name and General Conservation Habitat Guild, Distribution, and Abundance in
Geographic Area Categories? the Plan Area
Beartooth large-flowered G4G5T3; Grassland/Shrubland: Grassland and sagebrush
goldenweed S3 - MT; habitat; soils tend to be moderately deep, sandy,
(Pyrrocoma carthamoides SOC - MT; and high in coarse fragments. Eighteen occurrences
var. subsquarrosus RFSS; in the Absaroka Beartooth and Pryor Mountains
(Montane) SCC Geographic Areas within the Beartooth RD
(MTNHP 2018 GIS Dataset, Lesica and Montana
National Heritage Program 1995, Handley and
Laursen 2002, Beatty et al. 2004).
Barratt's willow G5; Alpine: Cold, moist soil in the alpine zone. Two
(Salix barrattiana) S2 - MT; occurrences in the Absaroka Beartooth Geographic
(Montane) SOC - MT; Area within the Beartooth RD (MTNHP 2018 GIS
RFSS; Dataset, Lesica 1993, Fertig and Markow 2000)
SCC Ladyman, 2005).
Shoshonea G2G3; Sparsely Vegetated: Open, exposed limestone
(Shoshonea pulvinata) S2 - MT; outcrops, ridgetops, and canyon rims, in thin rocky
(Montane) SOC - MT soils. Six occurrences in the Pryor Mountains
RFSS; Geographic Area and one in the Absaroka Beartooth
SCC Geographic Area) within the Beartooth RD (MTNHP
2018 GIS Dataset, Lyman 2005, Heidel 2011, 1988;
(Lesica and Achuff 1992).
Oregon checker-mallow G5; Grassland/Shrubland: Grasslands in the valley and
(Sidalcea oregana) S2S3; montane zones. Two occurrences in the Madison,
(Montane) SOC - MT; Henrys Lake, and Gallatin Mountains Geographic
SCC Area within the Bozeman RD (MTNHP 2018 GIS
Dataset, Vanderhorst 1994).
northwestern thelypody G2; Wetland and riparian: Moist alkaline meadows. One
(Thelypodium paniculatum) SH - MT; occurrence in the Madison, Henrys Lake, and
(Montane) SOC - MT; Gallatin Mountains Geographic Area within the
SCC Hebgen Lake RD (MTNHP 2018 GIS Dataset, Elliott
2014).

1. SCC = Species of conservaton concern, RD = Ranger District, RFSS = Regional Forester Sensitive Species, SOC = State
Species of Concern, Sx - MT = Montana species of concern state ranking; Sx - SD = South Dakota species of concern state
ranking; Gx = Global ranking

At-Risk Plant Species by Habitat Guild

All at-risk plant species were grouped into species broad habitat guilds (habitat type groupings), based
on similar ecological conditions, response to disturbances, and habitat needs for the purpose of
identifying and evaluating relevant information about them. These groupings were made based on the
ecological conditions necessary to support long-term persistence of associated at-risk plant species.
Though there may be variation in specific habitat needs for species within a habitat guild, the potential
stressors and associated conservation strategies for the species in the habitat guilds would be very
similar. This allows for more efficient analysis and identification of relevant information pertaining to the
species.

The 26 at-risk plant species (25 plant species of conservation concern and one Federal candidate species)
include one alpine species, one cold forest species, one broadleaf woodland species, eight grassland or
shrubland species, nine sparse vegetation species, and six riparian or wetland species. Of the 26 total at-
risk species, 16 of the species’ habitat components are likely to only occur in the montane areas of the
Custer Gallatin (Madison, Henrys Lake, and Gallatin Mountains, Absaroka-Beartooth, Bridger, Bangtail,
Crazy Mountains, and Pryor Mountains Geographic Areas), five of the species’ habitat components are
likely to only occur in the pine savanna areas (Ashland and Sioux Geographic Areas), and five species’
habitat components could occur in both the montane and pine savanna areas (Adoxa moschatellina,
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Botrychium gallicomontanaum, Cypripedium parviflorum, Eleocharis rostellata, and Physaria
didymocarpa var. lanata).

Cold Forest Habitat Guild
Whitebark pine is an at-risk plant found within this habitat.

The cold forest habitat guild is where the highest elevation subalpine fir and lodgepole pine climax types
occur and where whitebark pine may be present with lodgepole pine, subalpine fir, and Engelmann
spruce. At timberline, whitebark pine is usually both the existing and climax vegetation because these
types are above the cold limits of most other species. Whitebark pine would be favored with a natural
fire regime. Most natural fires were low severity because of discontinuous fuels, although high severity
occurred at long intervals. The natural fire regime was variable including low and mixed severity
(generally 35 to 300+ year intervals) as well as stand-replacing fires at long intervals. Of the montane
units, 29 percent are classified as cold forest cover types.

Stressors and ecological processes that influence cold forested habitats include vegetation treatments
(such as logging and wildland fire), fire disturbances and fire exclusion or suppression, natural
succession, construction of roads and other developments, mining activities, recreational activities (such
as trails), camping and off road vehicle use (that could disturb or trample plants), and invasive plant
species and treatment of infestations.

Whitebark pine: In the cold forest habitat guild, whitebark pine has been declining rapidly from the
combined effects of native mountain pine beetle outbreaks, fire exclusion, and the spread of the exotic
white-pine blister rust. This is of major concern because whitebark pine is both a keystone species,
because it supports uniqgue community diversity, and a foundation species because of its roles in
promoting community development and stability. Because their large size seeds are not wind
disseminated, it relies almost exclusively on Clark’s nutcrackers for seed dispersal. Within the last
decade, major outbreaks of pine beetle and increasing damage and mortality from blister rust have
resulted in cumulative whitebark pine losses that have altered high-elevation community composition
and ecosystem processes.

Alpine Habitat Guild

Barratt’s willow (Salix barrattiana) is an at-risk plant found within this habitat. There are two
occurrences of Barratt’s willow in the Absaroka Beartooth Geographic Area.

Alpine communities are common in the high elevations of the montane units of the Custer Gallatin
National Forest. Approximately 121,000 acres of alpine vegetation occurs within the National Forest
System lands of the Custer Gallatin. The Beartooth Mountains are primarily composed of the largest
expanse of alpine plateau in the lower 48 states. The alpine vegetation is dominated by various grasses,
sedges, small shrubs, and forbs that are able to withstand the severe environment characterized by high
winds, low humidity, cold soil temperatures, high ultraviolet radiation, short growing season, low soil
moisture, and great daily temperature fluctuations.

Alpine habitats are often fragile systems due to limited growing season and soil development. Although
recreation and road construction are threats to rocky habitats, disturbance is often limited due to
inaccessibility. Radio structures, mining, trail construction, and recreation are the main management
related disturbances. Changes in fire patterns and severities, and associated effects on vegetation
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succession may be a stressor in some environments. Improper grazing has the potential to negatively
impact these habitats, but permitted grazing rarely occurs in these habitats as most allotments do not
contain accessible alpine areas. Elevation will play a large role in plant species composition in
conjunction with predicted warming trends. High elevation, alpine or other fringe type environments
may see plant species composition change first. Invasive plants apparently have not yet become a
serious problem in the alpine settings of the Custer Gallatin National Forest, although yellow toadflax
and Canada thistle are present above 9000 feet and have the potential to invade such areas in the
future.

Barratt’s willow (Salix barrattiana) montane: This alpine species is at the southern extent of the species’
distribution and is largely confined to the designated Line Creek Plateau Research Natural Area on the
Custer Gallatin (MTNHP 2018; Lesica 1993). The two occurrences on are small, but the remote, high-
elevation habitat should greatly minimize the potential for any negative impacts to the persistence of the
Salix barrattiana. One occurrence, encompassing about 100 square meters (Ladyman 2005), straddles
the land managed by the Custer Gallatin and Shoshone National Forests and consists of a single clone of
staminate (male) plants (Fertig and Markow 2000). In this case, no sexual reproduction can occur, and
the population must rely on asexual vegetative reproduction. Notwithstanding the absence of sexual
reproduction, populations of vegetatively propagated individuals can be very successful (Ladyman 2005).
Associated species with the occurrences includes Salix glauca and S. planifolia found at 9700’ elevation.
The occurrences on the Custer Gallatin appear to be stable, at least in the short term. However, there is
no information on which to evaluate trends in abundance for the population (Ladyman 2005). While the
bulk of known occurrences of this species are distributed in Canada and Alaska, one occurrence is known
from Glacier National Park (Montana Natural Heritage Program online accessed 2018); two occurrences
are known on the Shoshone National Forest (Rocky Mountain Online Herbaria accessed 2018), and one
occurrence in Madison County, Montana (Consortium of Pacific Northwest Herbaria, accessed online
2018). No additional populations of Salix barrattiana have been located despite a recent floristic survey
of wetlands within its range in Montana (Jones 2001).

Broadleaf Woodlands Habitat Guild

Heavy sedge (Carex gravida var. gravida - 37 occurrences of heavy sedge in the Ashland and Sioux
Geographic Areas) is an at-risk plant found within this habitat guild.

Deciduous broadleaf woodlands in mesic settings include green ash woodlands in the Ashland and Sioux
Geographic Areas, which provide habitat for heavy sedge. Green ash woodlands are best developed
under conditions that favor snow entrapment, development of deeper soils, and concentration of
moisture. These conditions are typical of ravines formed by ephemeral and intermittent streams where
flooding is more sporadic or of short duration. Uplands are generally mixed grass prairies, shrublands
and ponderosa pine forest. Soils are usually deep loams. Flooding is very short in duration when it
occurs, as water is rapidly channeled downslope.

Threats to broadleaf woodlands include fire suppression, improper grazing, noxious species invasion,
conifer colonization, and human activity. There may be loss of tree species to disease, insects, freezes,
and fire as well as shifts in warming or drying patterns as a result of climate change which may be
beneficial to some species.

Heavy sedge (Carex gravida var. gravida) — Pine Savanna: In general, heavy sedge has been found at a

few widely scattered locations in eastern Montana, and is not generally abundant where it occurs. This
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species is restricted to limited habitat that occurs at the western extent of its range where degree of
humidity may be limited. This species and habitat type is vulnerable to improper grazing and weed
invasion.

Grassland and Shrubland Habitat Guild

Oval-leaf milkweed (Asclepias ovalifolia - ten occurrences in the Sioux Geographic Area), narrowleaf
milkweed (Asclepias stenophylla - three occurrences in the Sioux Geographic Area and one occurrence in
the Ashland Geographic Area), Frenchman's Bluff moonwort (Botrychium gallicomontanum - one
occurrence in the Absaroka Beartooth Geographic Area), peculiar moonwort (Botrychium paradoxum -
one occurrence in the Absaroka Beartooth Geographic Area), annual Indian paintbrush (Castilleja exilis -
one occurrence in the Absaroka Beartooth Geographic Area), spiny hopsage (Grayia spinosa - one
occurrence in the Absaroka Beartooth Geographic Area), Beartooth large-flowered goldenweed
(Pyrrocoma carthamoides var. subsquarrosus -18 occurrences in the Absaroka Beartooth and Pryor
Mountains Geographic Areas) and Oregon checker-mallow (Sidalcea oregana - two occurrences in the
Madison, Henrys Lake, and Gallatin Mountains Geographic Area) are at-risk plants found within this
habitat guild.

Grasslands are dominated by cool-season perennial bunchgrasses and forbs, with sparse shrub or tree
representation. Some warm-season grass occurs on the Ashland and Sioux Districts. Grasslands are
usually forb species rich and may vary by moisture regime. Various shrub species may occur with low
cover. Scattered pockets of ponderosa pine, limber pine, and Rocky Mountain juniper occur on shallow,
skeletal soils or resistant bedrock. Grasslands range in size from small patches to large open parks, from
montane to foothill zones.

Mesic meadow grassland habitats occur at lower montane to subalpine elevations where soils, snow
deposition, or windy conditions limit tree growth. Meadow habitats are generally moist, sometimes
seasonally so and may dry up late in the summer. Meadows occur in mosaics with shrublands or forests,
or are adjacent to alpine communities across the Custer Gallatin. They are generally dominated by
perennial graminoids and mesic forbs. Scattered shrubs or trees may be present, but are not abundant.
These meadows are limited on the landscape and occupy fringe habitats adjacent to wetter meadows or
forest swales.

Shrublands occurs at all slopes, aspects, and soil types, on the Custer Gallatin. The community can
exhibit a variable extent of shrub diversity but is typically dominated by mountain or Wyoming big
sagebrush. In some areas of volcanic origin, antelope bitterbrush may be co-dominant. The understory is
often high in perennial bunchgrass and forb species diversity. Moist shrublands include shrubby
cinquefoil, snowberry, birch, and willow.

General threats to grasslands and shrublands include fire suppression, improper grazing, off-road vehicle
use, noxious species invasion, conifer encroachment, off-trail recreation (for example, all-terrain
vehicles, bicycles) and human development. Warming trends may also contribute to changes in the
shrub communities as fire frequency intervals and fire intensities change. In the absence of natural fire
and periodic prescribed burns, appropriate grazing management practices can be used to maintain this
system. The spread of nonnative grass species has reduced native species diversity in all geographic
areas on the Custer Gallatin National Forest.
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All at-risk plant occurrences in this habitat guild are vulnerable to weed invasion. Beartooth large-
flowered goldenweed is also vulnerable to competition and shading from conifer encroachment.

Sparsely Vegetated Habitat Guild (talus, scree, rocky, exposed, badlands)

Muskroot (Adoxa moschatellina - four occurrences in the Absaroka Beartooth Geographic Area),
denseleaf draba (Draba densifolia - two occurrences in the Absaroka Beartooth Geographic Area),
whitestem goldenbush; (Ericameria discoidea var. discoidea - one occurrence in the Madison, Henrys
Lake, and Gallatin Mountains Geographic Area), Dakota buckwheat (Eriogonum visheri - one occurrence
in the Sioux Geographic Area), rockyscree false goldenaster (Heterotheca fulcrata - one occurrence in the
Absaroka Beartooth Geographic Area), Nuttall desert-parsley (Lomatium nuttallii - four occurrences in
the Ashland Geographic Area), dwarf purple monkeyflower (Mimulus nanus - four occurrences in the
Madison, Henrys Lake, and Gallatin Mountains Geographic Area), wooly twinpod (Physaria didymocarpa
var. lanata - three occurrences in the Absaroka Beartooth Geographic Area), and Shoshonea (Shoshonea
pulvinata - six occurrences in the Pryor Mountains Geographic Area and one in the Absaroka Beartooth
Geographic Area) are at-risk plants found within this habitat guild.

Sparsely vegetated areas are often described as talus, rocky sites, disturbed sites, exposed sites, or
badlands. This setting occupies the fringes of adjacent systems, particularly dry habitats. Tree and
herbaceous cover is often low due to limited soil development and dry growing conditions, site
disturbance, or rocky conditions. This habitat includes natural rock outcrops as well as scree (that is,
talus) and covers a wide range of rock types, varying from acidic to highly calcareous. Bryophytes and
lichens often occur in crevices and flourish on open rock surfaces where the competition from vascular
plants is absent. Species composition can vary widely, depending on the moisture regime and adjacent
communities contributing to the seed source.

Sparsely vegetated habitats are often fragile systems. Although recreation and road construction are
threats to these habitats, disturbance is often limited due to inaccessibility in the montane areas.
Threats to the sparsely vegetated habitats in the pine savanna areas include weed invasion, trampling
from grazing, , off-road vehicle use, off-trail recreation (that is, all-terrain vehicles and bicycles), oil, gas,
and mineral exploration or extraction, and shifts in warming or drying patterns. Shifts in warming or
drying trends may also contribute to a change in range and distribution of plant species.

Muskroot (Adoxa moschatellina) — montane and pine savanna: Occurrences are generally small in
specialized microhabitat. Though they occur in habitats not generally impacted by human disturbance or
invasive weeds, building and use of trails may potentially impact known occurrences.

Denseleaf draba (Draba densifolia) — montane: This species occurrence on the Custer Gallatin is on the
eastern edge of its range. The Iron Mountain site may be vulnerable to mineral related activities on the
national forest.

Whitestem goldenbush (Ericameria discoidea var. discoidea) — montane: The one occurrence is
vulnerable to improper livestock grazing and weed invasion.

Dakota buckwheat (Eriogonum visheri) — pine savanna: This species is a regional endemic. This
population grows on sparsely vegetated alluvial outwash in badlands topography and does not appear to
be threatened by weeds, livestock grazing, or other activities at this time. This location is potentially
vulnerable to livestock trailing.
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Rockyscree false goldenaster (Heterotheca fulcrata) — montane: This location may be vulnerable to
recreational impacts near the developed Nye Picnic Area.

Nuttall desert-parsley (Lomatium nuttallii) — pine savanna: This occurrence is disjunct from other main
occurrences to the south. This species of is of cultural interest; locally collected by tribal members in
very limited amounts and infrequently. This location is vulnerable to weed invasion.

Dwarf purple monkeyflower (Mimulus nanus) — montane: Four occurrences of dwarf purple
monkeyflower are documented on the Hebgen Lake District. Habitat is vulnerable to weed invasion,
potential recreation use, and bison management activities.

Wooly twinpod (Physaria didymocarpa var. lanata) — montane and pine savanna: The Custer Gallatin
occurrences are disjunct from Bighorn County, Montana populations. These occurrences are vulnerable
to weed invasion.

Shoshonea (Shoshonea pulvinata) — montane: This species is a regional endemic to the foothills
(Absaroka and Owl Creek Mountains of northwest Wyoming and adjacent Montana) flanking the Bighorn
Basin with a global distribution limited to 12 occurrences. Six of these 12 occurrences are located on
Custer Gallatin. Occurrences are composed of mats that are comprised of hundreds or even thousands
of individual plants. The total number of plants is estimated to be 12,000 in Montana (Lyman 2005). This
species is restricted to relatively barren, calcareous soils, but locally abundant on these sites. The
occurrences are vulnerable to regional stochastic (random) events. Some occurrences may be vulnerable
to trampling by wild horses.

Riparian and Wetlands Habitat Guild

Small yellow lady’s-slipper (Cypripedium parviflorum - one occurrence in the Sioux geographic area. and
three historic occurrences in the Absaroka Beartooth Geographic Area), English sundew (Drosera anglica
- one occurrence in the Absaroka Beartooth Geographic Area), beaked spikerush (Eleocharis rostellata -
two occurrences in the Absaroka Beartooth Geographic Area), hiker’s gentian (Gentianopsis simplex - 12
occurrences in the Absaroka Beartooth and Madison, Henrys Lake, and Gallatin Mountains Geographic
Areas), meesia moss (Meesia triquetra - one occurrence in the Absaroka Beartooth Geographic Area),
and northwestern thelypody (Thelypodium paniculatum - one occurrence in the Madison, Henrys Lake,
and Gallatin Mountains Geographic Area) are at risk plants found within this habitat guild.

Riparian systems occur along creeks and rivers and occupy floodplains, and stream banks. This system is
dependent on a hydrologic regime that has annual to episodic flooding. It is often comprised of a mosaic
of communities dominated by trees but also includes a diverse shrub and herbaceous component.
Cottonwoods and other dominant trees such as Engelmann spruce indicate riparian, and on drier sites,
Douglas- fir, and Rocky mountain juniper may be present. Dominant shrubs may include several species
of willow, mountain alder, river birch, dogwood, hawthorn, and on drier sites or the dry fringe,
chokecherry, rose, silver buffaloberry, Rocky Mountain maple, and snowberry. Proportionately montane
riparian, wetlands and fens make up 3 percent or less of the Custer Gallatin in each landscape area and
prairie riparian types are present on less than 1 percent.

General threats to riparian or wetland habitats include invasive species, drought, alteration of the
original hydrology or hydric soils (that is, diversion, draining, development, road construction, and
improper grazing), and warming trends. Management activities that have the potential to disturb soils
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and vegetation within riparian areas or adjacent to wetlands include road construction, reconstruction,
and maintenance; livestock use; disturbances/exclusions that change vegetation conditions in riparian
areas and vegetation adjacent to wetlands, invasive plant treatments, recreation use, trails, visitor
trampling and camping in riparian areas. Threats to aquatic plant species can come from changes in
hydrology and from aquatic plant invaders that can form dense carpets that block light, warmth and
oxygen from the water. Established riparian and wetland protection measures are typically in place
during Forest Service activity management such as use of best management practices and use of
streamside management zones or riparian management zones.

Small yellow lady’s-slipper (Cypripedium parviflorum) — montane and pine savanna: There is local
conservation concern due to low population numbers in restricted habitat adjacent to a campground on
the Custer Gallatin. Because this species often occupies small areas, one small, spatially isolated
disturbance event could possibly destroy all reproducing plants.

English sundew (Drosera anglica) — montane: The Custer Gallatin occurrences are somewhat disjunct
from others in northwest Montana. There is local conservation concern due to low population numbers
in restricted fen habitat on the Custer Gallatin. Because this species often occupies small areas, one
small, spatially isolated disturbance event could possibly destroy all reproducing plants. Local
conservation concern due to low population numbers in restricted habitat on the national forest.

Beaked spikerush (Eleocharis rostellata) — montane: There is local conservation concern due to low
population numbers in restricted habitat on the Custer Gallatin. Because this species often occupies
small areas, one small, spatially isolated disturbance event could possibly destroy all reproducing plants.

Hiker’s gentian (Gentianopsis simplex) — montane: There is local conservation concern due to low
population numbers in restricted fen habitat on the Custer Gallatin. Because this species often occupies
small areas, one small, spatially isolated disturbance event could possibly destroy all reproducing plants.

Meesia moss (Meesia triquetra) — montane: There is local conservation concern due to low population
numbers in restricted fen habitat on the Custer Gallatin. Because this species often occupies small areas,
one small, spatially isolated disturbance event could possibly destroy all reproducing plants.

Northwestern thelypody (Thelypodium paniculatum) — montane: This species’ occurrence in forest is
near trailhead activity making it potentially vulnerable to associated impacts.

3.5.3 Environmental Consequences

Effects Common to All Alternatives

Sensitive or at-risk plant species occupying habitats that are often disturbed, such as roadsides, suitable
timberlands, and high recreation use areas, would be vulnerable to removal of suitable habitat as well as
direct removal of individuals, although some sensitive or at-risk plant species can respond favorably to
these disturbances. Various surface-disturbing activities, including mineral exploration and development
and the associated roads, right-of-ways, and corridors, can directly affect habitats for sensitive or at-risk
plant species. Recreational use, collection of plants, fire, as well as improper livestock or wild horse
grazing could remove or trample vegetation and disturb soil, resulting in adverse impacts to sensitive or
at-risk plant species.
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Surface-disturbing activities also can indirectly affect sensitive or at-risk plant species by contributing to
soil erosion and transporting invasive species into these habitats. The spread of invasive species could
adversely affect sensitive or at-risk plants due to the limited occurrence size and distribution of these
rare plants. Surface disturbance also can result in habitat fragmentation, which can isolate populations
of sensitive or at-risk plant species. Populations of sensitive or at-risk plant species typically have a
patchy distribution across the landscape, and eliminating one or more populations can prevent gene
flow among populations if residual populations are too far apart for sufficient cross-pollination. Habitat
fragmentation would be a long-term impact to sensitive or at-risk plant species. Utilizing plan
components and mitigating projects impacts to minimize surface disturbing and disruptive activities
minimizes adverse impacts from surface disturbance across all alternatives.

Habitats that are less subjected to land management activities, such as inaccessible areas, rugged
terrain, rocky habitats, and riparian and wetlands, are more likely to be intact. There are fewer threats to
species in these habitats and the anticipated adverse impacts from surface-disturbing activities are
minimal. The main threats to these areas include invasive species and climate change. In the past, roads
were built along streams and through wetlands. There are protections for riparian and wetlands in all
alternatives, yet some roads are still on the landscape in those areas and may still be affecting those
habitats.

Species adapted to restricted habitats or specific microclimates would have lower survival rates than the
more common native species with wider amplitude of habitats as these habitats are altered. Threats to
these habitats include direct disturbance (from logging equipment, road building, road maintenance,
grazing, and fire suppression activities), habitat alteration (such as canopy removal, edge effects from
roads, herbicide, and fire exclusion), invasive species, and climate change.

Climate controls many ecosystem processes including regeneration, vegetation productivity and growth,
and disturbance all of which could affect at-risk species on the Custer Gallatin National Forest. While
there is some uncertainty regarding the scale, rate, and direction of future climatic conditions in
Montana and South Dakota, the majority of published science suggests that warming trends may
strongly influence the frequency, intensity, and size of disturbances (such as fire and extensive insect
outbreaks) in coming decades on areas of the Custer Gallatin National Forest. Changes in disturbance
prompted by climate change are likely as important as incremental changes in temperature and
precipitation for affecting ecosystem productivity and species composition. Recent research indicates
that these risks may be particularly acute for forests of the northern Rocky Mountains. Conservative
future climate scenario models predict that the effects of warming trends result in a lengthened growing
season, decreased number of days with snow on the ground, earlier peak snow occurrence, and
increased water stress for all sites in the study, which represent temperature and precipitation spectrum
in the forests of the Rocky Mountain Region (Boisvenue and Running 2010). Mountain ecosystems are
can shift upslope, reducing habitat for many subalpine and alpine tundra species. Mountain tree line is
predicted to rise by roughly 350 feet for every degree Fahrenheit of warming (Environmental Potection
Agency 1997).

All habitat guilds for Regional Forester sensitive or at-risk species are expected to be impacted by
warming trends. Riparian and wetland and grassland and shrubland habitat guilds may increase the rate
of desiccation due to increased and prolonged summer temperatures and drought conditions; although
the opposite could be true and all guilds could see an increase in precipitation which could result in
longer fire seasons and more fire on the landscape. Habitat in the alpine habitat guild for sensitive or at-
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risk plant species may decrease as a result of climate change and an upward shift of lower alpine
habitats over time. Increased fire severity or frequency may also affect all habitat guilds except the
riparian and wetland, especially those found outside of the sparsely vegetated habitat guild, either
favorably or detrimentally depending upon the species’ requirements.

Increases in the severity of disturbances, combined with projected warming trends, may limit habitat for
at-risk species over time. Rare and uncommon species, disjunct populations, and species at the edge of
their known range are expected to experience a number of barriers when adjusting to warming trends
because of the combination of a small number of occurrences, narrow elevation ranges, and
requirements of specific soils types. Some sensitive or at-risk species with potential habitat are known to
occur on restricted or limited areas within the Custer Gallatin National Forest. Plants confined to
outcrops of special soils (for example, Shoshonea) are generally expected to have a far lower chance of
successful migration to new suitable sites and thus far greater risks of decline in the face of climate
change, than plants that are soil generalists (Harrison et al. 2009). Because of the uncertainty in scale,
direction, and rate of climate change, management of sensitive or at-risk plant species on the Custer
Gallatin National Forest focuses on maintaining persistent populations throughout the species known
range on the national forest.

In the face of warming trends, conservation of plant diversity will likely involve a number of approaches.
The geographic ranges and habitat affiliations of sensitive or at-risk plant species will be important
considerations in developing conservation strategies. Monitoring of priority species and habitats,
coupled with adaptive management, will form the basis for management responses. Ongoing and
potential approaches include: control of invasive species to promote vegetation resilience, especially in
high-priority habitats; implementation of mitigation measures for land management projects occurring
in sensitive or at-risk species occurrences; ecological restoration (that is, for whitebark pine);
conservation of at-risk plant species habitats; off-site seed conservation (especially for globally rare
species with narrow geographic ranges or habitat affinities); and continued establishment of less
developed areas such as research natural areas and botanical special areas (Shelly 2012).

Current Plans

Management Direction under the Current Plans

The 1986 Custer and Gallatin Forest Plans provide management guidance to natural resource managers
within the framework of congressional intent (36 CFR 217). The Custer Forest Plan provides general
management direction (page 3) that indicates "the goal for the management of threatened and
endangered plant and animal species is to provide habitat that contributes to the recovery of the
species." Within the framework of the 1986 Custer forest plan, direction is given to manage for retention
of habitat of unique plant species, which include sensitive species (Custer Forest Plan, p. 20 and
Appendix VII). The Gallatin Forest Plan (as amended 2015) includes a forest-wide standard that “habitat
for regionally designated sensitive species on the Gallatin National Forest will be maintained in a suitable
condition to support these species” (p. I1-19). The current forest plans do not contain specific standards
or guidelines related to maintaining whitebark pine.

The 1986 Custer Forest Plan (page 17) indicates that no federally listed threatened or endangered plant
species occur on the national forest at that time. Since that time, there continues to be no plants
designated as threatened or endangered plant species that occur within the Custer Gallatin National
Forest. The combination of Forest Service manual policy for Regional Forester’s sensitive plant species
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and the existing two plans provide protections that would ensure that sensitive species persist on the
national forest. These plans have less of a focus on native vegetation improvements than the new plan
components.

Effects of the Current Plans

The current plans consider the Regional Forester’s sensitive plant species. Population viability is
expected to remain stable for all Regional Forester’s sensitive species on the Custer Gallatin with plan
components from both forest plans. Habitat quality has the potential to improve; however, there are
fewer plan components promoting habitat restoration compared to the revised plan alternatives. The
current plans’ components and policies are expected to maintain habitat quality for sensitive plant
species in all habitat guilds. Threats would remain similar to current threats for sensitive plants.

Sensitive species’ habitat is vulnerable to threats from ground disturbance and weed spread. Available
motorized routes were used as an indicator for alternative comparison as they are often cited as a major
weed spread vector. The miles of available motorized routes do not change under the current plans.

Areas considered to have low risks for ground disturbance impacts that could impact sensitive plant
species (designated wilderness areas, wilderness study area, recommended wilderness areas,
inventoried roadless areas, backcountry areas (low development areas), designated wild and scenic river,
and research natural areas) were used as another indicator for alternative comparison. This footprint of
reduced threats from ground disturbance and weed spread vectors is comprised of approximately
2,021,800 acres or about 67 percent of the Custer Gallatin under the current plans. Ninety-three percent
of Whitebark pine occurs within this footprint. Of the overall 145 Regional Forester’s sensitive plant
occurrences, 73 occurrences containing 12 sensitive plant species occur in the above reduced threats
footprint. They include musk-root (Adoxa maschatellina), Barr’s milkvetch (Astragalus barrii), large-
leaved balsamroot (Balsamorhiza macrophylla), small yellow lady slipper (Cypripedium parviflorum -
historic record), English sundew (Drosera anglica), beaked spikerush (Eliocharis rostellata), hiker’s
gentian (Gentianopsis simplex), meesia moss (Meesia triquetra), mealy primrose (Primula incana -
historic record), Beartooth large-leaved goldenweed (Pyrrocoma carthamoides var. subsquarrosa),
Barratt’s willow (Salix barrattiana), and shoshonea (Shoshonea pulvinata). The remaining 72 sensitive
plant occurrences are outside of the above reduced threats footprint.

Regional Forester’s sensitive plant species that will not carry forward as a species of conservation
concern include smallflower columbine (Aquilegia brevistyla), upward-lobed moonwort (Botrychium
ascendens), large-leaved balsamroot (Balsamorhiza macrophylla), Barr’s milkvetch (Astragalus barrii),
mealy primrose (Primula incana), mountain bluebells (Mertensia ciliata), and prairie gentian (Gentian
affinis). Of these, there are three occurrences of Barr’s milkvetch and 16 occurrences of large-leaved
balsamroot that fall within the above reduced threats footprint.

Due to reduced ground disturbance and weed spread vector potential, the reduced threats footprint
area include quality habitat in all habitat guilds. More quality habitat for these species is present under
the recommended wilderness areas and backcountry areas under the revised plan alternatives, in that
order. Habitat quality and threats remain consistent with current plans; there are fewer additional
protection opportunities (for example, permissible restoration activity, and limited access to motorized
vehicles) for at-risk plant occurrences.
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Species and associated habitat that do not occur in lands suitable for timber production may still occur
within forest projects, including vegetation projects, and subject to potential direct and indirect effects.
The sensitive plant species would be protected by current Forest Service manual policy and plan
components during vegetation project work. Plant species of conservation concern not included on the
current Regional Forester’s sensitive species (2011) list would not be protected under this alternative.

Revised Plan Alternatives

Management Direction under the Revised Plan Alternatives

Plan components that are relevant to at-risk plants are the same for each revised plan alternative. A
complete list of all plan components relevant to at-risk plants may be found in appendix C.

Plan components for all revised plan alternatives state that habitat conditions and ecological processes
support the recovery and persistence of at-risk plant species; and that vegetation resilience (such as
vegetation composition, structure, and pattern) maintain or restore conditions for the long term
persistence of at-risk plant species.

Goals include collaborating with Federal and State agencies, Tribes, and other partners regarding
applicable conservation plans in seeking progress towards conservation of at-risk plant species; working
with other agencies and landowners to expand inventories, identify potential habitat for at-risk species,
and promote protection and restoration of associated habitats; and cooperating with the Greater
Yellowstone Coordinating Committee-Whitebark Pine Subcommittee on whitebark pine conservation
strategies and adaptive management of habitat.

Plan components include:

e direction that mechanical vegetation management activities that have potential to adversely affect
the long-term persistence of at-risk plant populations will be avoided or mitigated;

e decisions authorizing the use of chemicals are to outline protection measures for treatment and
measures to minimize injury to at-risk species;

e invasive plant treatments in or near at-risk-plant populations are to use methods that are not
detrimental to the long-term persistence of the species;

e underground mine closures are to be designed to address needs of at-risk species;
e new or re-routed trails in wilderness are to be located to cause no impacts to at-risk species;

e new or revised allotment management plans are to design grazing practices (such as stocking levels,
duration, timing), or physical structures (such as off-site water developments or hardened stream
crossings) to avoid, minimize, or mitigate adverse livestock related effects in order to maintain or
improve resiliency of riparian and upland ecosystems, and associated flora and fauna;

e and staging areas for material stockpiles and equipment within Beartooth Highway 212 250-foot
centerline easement for maintenance are only to be allowed with mitigation for at-risk plant species

e project -specific analysis determines that management activities may potentially impact known at-
risk plant populations, mitigation or protection measures are to be provided to maintain the
populations or sustain habitats of at-risk plant;
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wildland fire control lines, slash piles and retardant are not be placed within known populations of
at-risk plant species with the exception of where they may be allowed for purposes of restoration or
being advantageous to the at-risk plant species, or when needed to protect human life or private
property;

when conducting management activities in or near whitebark pine trees or stands identified for

collection of scion, pollen, or seed;

areas identified as important for cone production; and whitebark pine plantations, project-level
design criteria, or wildland fire management strategies are to protect them from potential loss to
support the recovery or long-term persistence of this species;

when treating invasive species or conifer encroachment, design criteria are to address any critical
habitat needs of at-risk species;

salt and supplement placement in grazing allotments are not to be within 0.25 mile of at-risk plant
species that are susceptible to livestock impacts;

and new allotment infrastructure is to be located to minimize livestock impacts on at-risk plant
species.

Management approaches (appendix A of the draft revised plan), describe possible strategies for
achieving desired conditions and objectives for at-risk plants. These strategies include:

evaluating areas proposed for vegetation management activities for the presence of occupied or
suitable habitat for at-risk species, focusing botanical surveys on increasing known information
about other plant species (such as Montana and South Dakota state species of concern and newly
discovered species), and monitoring known occurrences of at-risk species;

if at-risk plants occur in or near infestations, a weed control plan consistent with protection
measures outlined in current weed environmental impact statement decisions is to be developed to
help protect the at-risk plant population;

training is to be provided to weed crews to identify sensitive plants so that new sites can be
identified and protected; weed crews or contractors are to be provided with maps of all known at-
risk plant populations so that known sites can be identified and protected;

when considering chemically treating invasive plants within at-risk plant populations, specific
chemicals that monocot at-risk plant species tolerate are described;

and the highest priority for allocation of funding for wells and pipelines are for those that provide
offsite water developments to reduce impacts to at-risk plant populations and other identified
resources that are susceptible to grazing impacts

Effects Common to the Revised Plan Alternatives

At-risk plant species’ habitat is vulnerable to threats from ground disturbance and competition from
weed infestations. Available motorized routes were used as an indicator for alternative comparison as
they are often cited as a major weed spread vector (Taylor et al. 2012). Table 27 displays miles of
available motorized routes by alternative.
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Table 27. Miles of motorized roads and available motorized trails by alternative

Alternative Alternative Alternative Alternative Alternative
Attribute A B C D E
Miles of open roads and motorized 2,265 2,265 2,265 2,265 2,265
administrative routes
Miles of trail available to motorized 1,128 1,128 1124 946 1,128
recreation

Alternative A represents future projections if the current plans are kept

Alternative D would be the most favorable to limit the spread of invasive species from motorized use
because it has the least amount of trails available to motorized. The current plans and alternative E
would be similar for having a higher potential to increase the spread of invasive weed species through
motorized transportation since the alternatives have the most miles of trails available to motorized use.
Alternatives B and C would be have similar effects to potential weed spread and competition with at-risk
species, with alternative C being more favorable as there are fewer of trails available to motorized use

than alternative B.

Although alternative D would be the most favorable for slowing the spread of invasive species by
motorized means, the alternative could also create issues for existing weed infestations to go undetected
and untreated in new recommended wilderness areas and backcountry areas. Alternative D would
change the most miles of trails available to motorized use and possible weed vectors of any alternative,

but could also increase treatment difficulty or detection of existing weed populations in new

recommended wilderness and backcountry areas.

Areas considered to have low risk for ground disturbance impacts that could impact at-risk plants
(designated wilderness areas, wilderness study area, recommended wilderness areas, inventoried
roadless areas, backcountry areas (low development areas), designated wild and scenic river and

research natural areas) were used as another indicator for alternative comparison.

Table 28 displays the relationship of at-risk plant species with areas considered to have low risk for

ground disturbance by alternative.

Table 28. At-risk plant species’ relationship to areas considered to have low risk for ground disturbance by

revised plan alternative

Attribute Alt. B Alt. C Alt. D Alt. E
Acres considered to have low risk for ground disturbance 2,046,700 2,072,900 2,115,200 2,023,200
(designated wilderness areas, wilderness study area,
recommended wilderness areas, inventoried roadless
areas, backcountry areas, designated wild and scenic
river and research natural areas)
Percent of national forest 67% 68% 70% 67%
Number of at-risk plant species within low risk areas 9 9 9 9
Number of at-risk plant species within low risk areas 16 16 16 16
Number of at-risk plant occurrences within low risk areas 26 26 34 26
Number of at-risk plant occurrences outside of low risk 119 119 111 119
areas
Percent of whitebark pine within low risk areas. 93% 93% 94% 93%
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Some musk-root, meesia moss, shoshonea, dense-leaf draba, English sundew, hiker’s gentian, annual
Indian paintbrush, Nuttall’s desert-parsley, and beaked spikerush occurrences are within areas
considered as low risk for ground disturbance under alternatives B, C, and E. Some musk-root, meesia
moss, shoshonea, dense-leaf draba, English sundew, hiker’s gentian, annual Indian paintbrush, Nuttall’s
desert-parsley, and spiny hopsage occurrences are within areas considered as low risk for ground
disturbance under alternative D.

Due to reduced ground disturbance and weed spread vector potential, these areas considered to have
low risk of ground disturbance generally support quality habitat in all habitat guilds. More quality habitat
for these species are present under Alternatives C and D and less quality habitat under alternatives B
and E due to differences in the amount of recommended wilderness areas and backcountry areas by
alternative.

As a result of the revised plan alternative components, at-risk plant populations in all habitat guilds are
expected to be maintained and provide at-risk plant species persistence with opportunities to restore
sites if conditions warrant. Regional Forester’s sensitive plant species that are not currently on the
species of conservation concern list would no longer be specifically protected once the new plan is
implemented. However, coarse-filter vegetation related plan components would provide for their habitat
needs. Even without species-specific direction for Regional Forester’s sensitive plant species, the plan
will still provide for the diversity of all native species, including these, as required by the Planning Rule.
The Regional Forester’s sensitive plant species occur in habitats with either infrequent project activity
(for example, alpine habitat guild), in other habitats protected by forest plan components or are not
known within the plan area.

Some plan components specifically address needs of the at-risk species, while others provide protection
to the site and habitats associated with at-risk species (such as riparian management zones). Plan
components that ensure the conservation of at-risk plants include:

e desired conditions that support maintaining the ecological processes and vegetation conditions that
contribute to the conservation of these species;

e providing mitigation and protection measures to maintain species and habitats during planning and
implementation of activities that may impact them;

e standards and guidelines that provide management direction within riparian management zones
that will also provide protection to at-risk plants associated with these habitats;

e standards and guidelines that protect soils from undesirable disturbance during management
activities.

The plan components that are likely to have an effect on at-risk plants species habitat guilds are
summarized in the following sections. Individual species are not addressed for forestwide plan
components.

Cold Forest Habitat Guild

The current forest plans do not contain standards or guidelines related to maintaining whitebark pine.
The revised plan components include objectives for treatment of at-risk species, which includes
whitebark pine. The current and revised plans have opportunities to restore whitebark pine and are
expected to contribute to this species persistence in the plan area despite the current population trend.
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Habitat quality would improve for whitebark pine under the revised plan alternatives at a faster rate
than the current plan.

Management approaches include targeted restoration treatments that may be desirable in whitebark
pine stands where disturbance is determined to benefit the species. For example, removing shade-
tolerant conifers may aid in the persistence of mature whitebark pine, increase the potential for
nutcracker caching, and to open up areas for planting of rust-resistant trees. All projects would be
evaluated to assess their potential impacts to the species, especially in cases where there are healthy
cone-producing trees present. Conservation and restoration treatments would typically be designed to
create openings in sites that are advantageous for reestablishing whitebark pine. For whitebark
physiology, ecology, genetics, distribution, mortality, and regeneration on the Custer Gallatin, the
Whitebark Pine Strategy for the Greater Yellowstone Area, Adaptive Action Plan prepared by the Greater
Yellowstone Coordinating Committee (2011 and 2015, respectively), and any new best available science
for possible whitebark pine restoration strategies and activities would be used.

Alpine Habitat Guild

One at risk species’ occurs within riparian and wetland settings in the alpine habitat guild and known
occurrences are within Line Creek Plateau Research Natural Area. Plan components for Line Creek
Plateau Research Natural Area prohibits hitching, tethering, or picketing horses, or other livestock within
200 feet of a live stream or other free flowing water. Camping (including building a fire, other than fires
confined to liquid fuel stoves) would be prohibited within 200 feet of any lakeshore or 100 feet of any
live stream or other free flowing water. These plan components are anticipated to support long-term
persistence of the at-risk species associated with this habitat guild. Research natural area direction also
does not encourage recreational use, and the existing levels of recreation are not anticipated to
adversely impact this species (USDA Forest Service 2000). This research natural area is, however,
apparently popular for mountain biking, which will continue on system trails under current research
natural area management. However, policy directs that special closure orders could be used when
needed to protect the research natural area features for which it was designated.

Other plan components, outlined in the riparian and wetland habitat guild section below, would also
apply to the particular willow species habitat which are anticipated to support long-term persistence of
the at-risk species associated with this habitat guild.

Broadleaf Woodlands Habitat Guild

Plan components minimize stem damage, soil compaction, or root damage from frequent human use,
new buildings or other structures associated with developed sites or outfitter and guide camps and from
not allowing construction of new permanent or permanently retaining temporary roads in aspen stands
or woody draws (except as needed to cross the area or as needed for restoration purposes). These
components are anticipated to support long-term persistence of the at-risk species associated with this
habitat guild.

Plan components minimize browsing pressure or trampling and rubbing damage to vegetation when new
allotment infrastructure is designed not to attract livestock into broadleaf woodlands (for example, new
water developments should be located away from hardwoods and new fences should not funnel or
congregate livestock into hardwoods). These components are anticipated to support long-term
persistence of the at-risk species associated with this habitat guild.
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Plan components that do now allow cutting of hardwood trees except for purposes of human safety or
selective cuts for regeneration purpose, are anticipated to support long-term persistence of the at-risk
species associated with this habitat guild.

Plan component for new or revised allotment management plans (which are to design grazing practices
(such as stocking levels, duration, timing), and physical structures (such as off-site water developments
or hardened stream crossings) to avoid, minimize, or mitigate adverse livestock related effects in order to
maintain or improve resiliency of riparian and upland ecosystems, and associated flora and fauna) are
anticipated to support long-term persistence of the at-risk species associated with this habitat guild.

Grasslands or Shrublands Habitat Guild

Plan components that restores or maintains this habitat through invasive species control activities and
projects to control conifer encroachment, are anticipated to support long-term persistence of the at-risk
species associated with this habitat guild.

Plan component for new or revised allotment management plans (which are to design grazing practices
(such as stocking levels, duration, timing), and physical structures (such as off-site water developments
or hardened stream crossings) to avoid, minimize, or mitigate adverse livestock related effects in order to
maintain or improve resiliency of riparian and upland ecosystems, and associated flora and fauna) are
anticipated to support long-term persistence of the at-risk species associated with this habitat guild.

Sparsely Vegetated Habitat Guild

Plan component for new or revised allotment management plans (which are to design grazing practices
(such as stocking levels, duration, timing), and physical structures (such as off-site water developments
or hardened stream crossings) to avoid, minimize, or mitigate adverse livestock related effects in order to
maintain or improve resiliency of riparian and upland ecosystems, and associated flora and fauna) are
anticipated to support long-term persistence of the at-risk species associated with this habitat guild.

Riparian and Wetlands Habitat Guild

For at-risk plant species in riparian and wetland habitat guild, plan components that limit activity in
riparian management zones are anticipated to benefit these species by reducing direct impacts from
trampling, mining, and recreational activities. Meeting or moving toward proper functioning condition
across all alternatives improves habitat for sensitive or at-risk plant species. The standard for designation
of buffers (riparian management zones) adjacent to streams and wetlands will protect at-risk plants
associated with fen and wetland habitat. Width of the buffer for mapped ponds, lakes, reservoirs, and
wetlands is a minimum 200 feet for ponds and wetlands greater than one acre.

Plan component for new or revised allotment management plans (which are to design grazing practices
(such as stocking levels, duration, timing), and physical structures (such as off-site water developments
or hardened stream crossings) to avoid, minimize, or mitigate adverse livestock related effects in order to
maintain or improve resiliency of riparian and upland ecosystems, and associated flora and fauna) are
anticipated to support long-term persistence of the at-risk species associated with this habitat guild.

The management approaches outlined in appendix A of the draft revised plan include recommended
actions to review additional information as it becomes available and gather data during field work for
project-level reviews. If new pertinent information becomes available indicating a potential threat to loss
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of viable populations on the Custer Gallatin, these species would be reconsidered and the species of
conservation concern list may be adjusted.

Population persistence for plant species of conservation concern is expected to remain stable because
the plan components will maintain and restore habitat for these species. The revised plan alternatives
include objectives for restoration activities; however, the current plans and the revised plan alternatives
result in similar outcomes for at-risk plants. Habitat quality is expected to improve under these
alternatives at a faster rate for all at-risk plant species than the current plans. Threats remain similar
between the current plans and the revised plan alternatives for at-risk plants.

Consequences to At-Risk Plant Species from Forest Plan Components Associated with
other Resource Programs or Management Activities

Effects from Timber Management

Timber harvest would occur under all alternatives, though the acres harvested vary. Timber harvest is
most likely to occur on lands identified as suitable for timber production and it is projected that 3 to 4
percent of the forested areas would be available for timber management each decade. Harvest increases
some threats to at-risk species, but also can create a mosaic pattern on a landscape and promote early
successional stands with some treatments, such as regeneration harvest.

Under the current plans, sensitive plant species would receive site-specific protection following botanical
reviews and surveys (Forest Service Manual 2670) and negative effects would be minimized. This would
continue to occur with the plan components for at-risk species under the revised plan alternatives and
the management strategies in appendix A of the draft revised plan. Vegetation treatments can also
increase forest resiliency by treating insect and disease and reducing fuel loads, improving forest health
in the long term. Site disturbance and increased weeds without mitigation could negatively impact
habitat.

All alternatives have varying amounts of land suitable for timber production, but the impact of timber
plan components on at-risk species is consistent between the revised plan alternatives. All habitat guilds
can be impacted by timber production, even if habitats guilds, such as aquatic, alpine or grassland, are
not directly harvested for timber. Mechanical activities include vegetation management treatments,
whether for restoration or to meet timber production objectives. Activities, such as logging, can have
impacts to plants and plant habitat through canopy removal, soil disturbance and erosion, and stream
sedimentation. In addition, mechanical activities for vegetation treatment may require road building.
Roads increase access to sensitive habitats and can fragment habitat, thus, providing an avenue for
invasive plant species. Reconstruction and maintenance of designated roads can directly or indirectly
affect plant populations by introducing competitive weeds and altering availability of light, nutrients, and
moisture. Sudden changes in seral stage, or an abundance of early seral stages, also reduce the available
habitats for those plants that require mid-to-late seral stages. However, those species that prefer
openings, early-seral stages, or some ground disturbance, could benefit from moderate levels of
mechanical activities. The restoration of historical fire regimes and conditions within the natural range of
variation (with a range of seral stages for different potential vegetation groups) may benefit some at-risk
species in the long term.

As a result of these revised plan alternatives’ plan components, at-risk species and their respective
habitats would be considered during vegetation projects and grasslands, shrublands, wetland and
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riparian, sparsely vegetated habitat guilds are expected to be maintained and continue to provide
persistence of at-risk plant species despite the potential for impacts in areas used for timber production.
The revised plan alternatives are more explicit regarding resource protections, though similar guidelines
are applied under the current plans.

Effects from Vegetation Management

All habitat guilds are impacted and supported by the revised plan alternative vegetation desired
conditions. Broadly, the desired conditions for terrestrial vegetation on the Custer Gallatin National
Forest are characterized by increases in large trees and large forest size classes; more open forest
densities; vigorous non-forested plant communities; increasing early-seral shade tolerant species; and
maintaining the full suite of native biodiversity on the landscape. More information is available in the
terrestrial vegetation section. The desired conditions are consistent with the Forest Service’s
understanding of the natural range of variation and when met are most likely to be resilient in the future
given expected drivers such as climate change, drought, vegetation succession, wildfire, insects and
disease, and the demands of people. Desired conditions for vegetation support native species and
habitats within their natural range of variation, including at-risk species.

Ground disturbing activities and changes in site conditions that could impact at-risk species are likely to
result from the terrestrial vegetation plan components. As discussed above, the restoration of historical
fire regimes and restoration of conditions towards historical range of variation with a range of seral
stages for different potential vegetation groups may benefit some at-risk species in the long term.

These revised plan alternative vegetation plan components are expected to maintain and continue
supporting at-risk plant species on the Custer Gallatin National Forest. Habitat quality would improve for
at-risk species in all habitat guilds under the plan components in the revised plan alternatives.

Effects from Fire and Fuels Management

All alternatives use fire as a tool to accomplish management goals and objectives. The objectives for fuel
reduction are usually complementary to the other desired vegetation conditions, including those
beneficial to at-risk species, and especially as related to forest resiliency. Several factors are important to
consider with regard to at-risk plants. The effect of fire on individual at-risk plant species depends on
their life history characteristics, the life stage of the plants when the fire occurs, temperature and
moisture conditions, and the fuel conditions present when the fire occurs. For example, spring burning
may result in negative or positive effects to the survival, flowering and fruiting of plants depending on
these factors, and would need to be evaluated in each situation (Brown and Smith 2000). Considering at-
risk species during the project planning process should ensure that the timing and placement of
prescribed burns is used to maintain at-risk plant populations as much as possible by timing when
phenologically appropriate and avoiding populations of species adverse to fire.

Another factor in many areas of the Custer Gallatin is the risk of uncharacteristic high severity wildfire as
a result of high fuel loads which has resulted from various causes, such as fire suppression and the
recent outbreak of bark beetles. Without some wildland fire and mechanical fuels treatment introduced
to mitigate the threat of high severity fire, at-risk species populations are susceptible to being eliminated
in areas on the landscape in all forested habitat guilds. Many species tolerate and in fact require
frequent low severity fire to maintain populations on the landscape such as Beartooth large-flowered
goldenweed.
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Another consideration is that some at-risk species require regular fire to maintain early successional
conditions. This includes species in the wetland and riparian, and grassland and shrubland habitat guilds,
and could potentially incorporate additional habitat in the future depending on species specific
requirements, which can change depending on new best available science and adjustments to the plant
species of conservation concern list. Riparian management zone plan components allow for wildland fire
as long as aquatic and riparian associated resources are maintained or enhanced which would include
associated riparian and wetland dependent at-risk plant species.

In general, most plant species would benefit by the restoration of more historical fire regimes. For those
at-risk plants that thrive in open areas created by fires, using fire to help restore a more natural fire
regime could benefit those species in the long term. There are also impacts to plants associated with
wildfire suppression activities, such as fire line construction and other mechanical activities,
reforestation following fire, and the increased potential for the spread of noxious weeds.

At-risk plants have various reactions to fire. As a result of the revised plan alternative components, all
habitat guilds are generally expected to be maintained and continue supporting at-risk plant species, as
well as the species that are currently on the sensitive plant list but that would not be specifically
protected as a species of conservation concern once the new plan is implemented. Analysis prior to
implementation would mitigate populations and habitat that could be detrimentally impacted from
vegetation treatments, and overall habitats benefit from fire occurring on the landscape similar to
historic fire regime conditions. Emphasis in the new plan to allow natural fire to function in its ecological
role would likely benefit native plant species as a whole, with few exceptions.

As a result of the revised plan alternative components that encourage natural fire regimes on the
landscape, habitat for multiple habitat guilds is expected to maintained and re-established. This would
contribute in the long term to the persistence of at-risk plant populations on the Custer Gallatin, though
increased short-term risk would likely occur. Habitat quality would improve for all at-risk species habitat
guilds that require frequent fire to maintain desired seral stage under the plan components in the
revised plan alternatives by allowing natural fire to play a larger role on the Custer Gallatin. Threats
currently exist from uncharacteristic large, high severity fire and also from fire suppression tactics. The
minimum impact strategy for fire suppression in some locations would reduce threats to at-risk plant
species in those habitats. Threats from suppression in location where minimum impact strategies are not
used and threats from catastrophic fire events would remain.

Effects from Watershed, Soil, Riparian, and Aquatic Management

The threats to associated wetland and riparian at-risk plant species include hydrologic and nutrient
alterations. Mechanical vegetation treatments, off-road vehicles, roads and trails, improper livestock
grazing, and high severity wildfires are some of the actions that affect the hydrologic regimes or nutrient
inputs. Subwatersheds provide the distribution, diversity, and complexity of landscape-scale features
including natural disturbance regimes and the riparian and wetland habitat guild to which native species,
populations, and communities are uniquely adapted within those ecosystems, such as at-risk plant
species. The revised plan alternatives include desired conditions that would specifically support
vulnerable plant habitat in the previously mentioned habitat guilds. The revised plan alternative
components have additional protection measures and an increased emphasis on the restoration and
maintenance of riparian and wetland resources when compared with the existing plans reflected in the
current plans.
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As a result of revised plan alternative components, wetland and riparian habitat guilds are expected to
be maintained and continue supporting all at-risk plant species that occur in these habitats. The revised
plan is more explicit on riparian and wetland ecosystems protections, connectivity in riparian habitats,
and groundwater-dependent systems. In addition to following state guidelines and best management
practices in the previous plans. Revised plan alternative components are expected to contribute to
persistent populations for all at-risk species in riparian and wetland habitats by preserving required
habitat characteristics for these species. Habitat quality would improve for all at-risk species in the
riparian and wetland habitat guilds under the plan components in the revised plan alternatives. Threats
would be reduced for at-risk plants in these wetland and riparian habitats in the revised plan
alternatives.

Effects from Wildlife Management

Habitat connectivity would be improved under the revised plan alternatives by the prioritization of
certain areas on the Custer Gallatin National Forest to maintain uninterrupted habitat corridors. These
areas would limit activities and would limit disturbance in certain years. The focus on habitat
connectivity would improve effectiveness of the areas to support wildlife and diverse natural
ecosystems.

In all alternatives, several of the plan components of the lynx and grizzly bear direction would
complement the at-risk plant plan components, by describing a desired condition to manage vegetation
to approximate natural succession and disturbance processes, and provide a mosaic of habitat
conditions through time. These components would contribute to the maintenance of habitat for at-risk
plant species.

Effects of Land Allocations

Management direction for research natural areas, retained for all alternatives, would meet the desired
condition for at-risk or sensitive plant species within alpine areas. In research natural areas timber
production, timber harvest, motor vehicle use, road construction, and mechanical fuel treatment,
development are unsuitable uses, under all revised plan alternatives. In effect, research natural areas
serve as reserves for at-risk plant species, as well as for many other natural resources. While it is possible
that individuals of at-risk plant species inhabiting alpine environments in research natural areas may be
affected by authorized activities, these impacts are expected to be minor, and not result in a loss of
population persistence on the Custer Gallatin. New trail construction would have to comply with policy
and plan components, directing that new trail construction avoid threatened, endangered, or at-risk
plant locations. At-risk plant species found within research natural areas on the Custer Gallatin include
Barratt’s Willow (Line Creek Plateau Research Natural Area) and Shoshone pulvinata (Lost Water Canyon
Research Natural Area).

All revised plan alternatives would have the same level of ability to achieve desired vegetation conditions
within recommended wilderness areas and backcountry areas through the use of vegetation treatments.
All have forest plan direction that allow restoration activities to occur as long as the ecological and social
characteristics that provide the basis for wilderness recommendation are maintained and protected.
Anticipated vegetation treatment activities would largely be associated with the restoration of high
elevation ecosystems, and whitebark pine forest communities in particular. There may be other
treatments occurring to achieve restoration objectives outlined in the plan components. The most likely
treatment would be prescribed burning (planned ignition), in some cases followed by limited planting of
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conifer seedlings. Objectives would include restoration of desired forest structure and compositions, and
to restore desired landscape patterns.

Effects from Access and Recreation Management

Recreation impacts can include trampling, by hikers, pack animals, and off-road vehicle use. Road
building and the development of campgrounds and other facilities used by recreationists can impact
plants, as these developments make more areas accessible and concentrate use. Dispersed camping and
recreation have similar impacts, which are more difficult to monitor. Parking areas, particularly
undesignated areas, pose similar impacts to plants. In addition, there can be long-term impacts of
bisecting a rare plant population with a road or similar feature and affecting the reproduction or plant
dispersal. Other recreational impacts include off-road vehicle use, which can also disturb soil, affecting
both habitat and potential habitat. Roads and trails for recreational use can contribute to the spread of
noxious weeds and increase the accessibility of areas to livestock as well as native ungulates, which in
turn can increase the impacts of trampling, herbivory, and congregation.

The lack of access in many areas can remove opportunities for cost-efficient restoration such as weed
control and lead to habitat degradation overtime. Infrastructure can also provide weed spread vectors
and cause unintentional erosion, which can negatively impact at-risk species.

Riparian and wetland guilds are protected from recreational related damages by riparian management
zone plan components, reducing risk for species that occur in with these habitats. Designated wilderness
plan components in all alternatives that limit group size and close certain areas to camping and stock use
may help reduce competition from potential for invasive weed infestation. Plan components direct that
recreation facilities, including trails and dispersed sites, have minimal impact on at-risk species.

Effects from Minerals Management

Development of energy and mineral resources has the potential to adversely impact at-risk species
through all phases of development. Impacts include mortality to individual at-risk plants, or entire
populations, as well as habitat loss and fragmentation. Under plan components, at-risk species habitat
quality would remain similar between the action and the current plans. Threats would be reduced for at-
risk plants by the revised plan alternatives plan components. Site specific surveys and/or assessments at
the project level stage would further reduce these threats.

Effects from Permitted Livestock Grazing

There are nearly 666,230 acres of primary rangelands with permitted livestock in all alternatives. Eight
at-risk plant species (oval-leaf milkweed, narrow-leaved milkweed, Nuttall’s desert parsley, Visher’s
buckwheat, Beartooth large-flowered goldenweed, heavy sedge, Oregon checker-mallow, and
Frenchman’s bluff moonwort) and associated 87 at-risk plant occurrences could have threats from
potential grazing related activity. All habitat guilds except alpine have the potential to be impacted by
livestock or wild horse grazing, which when grazed improperly can cause hydrologic conditions to
change, trampling to individual species, and habitat degradation through invasive species introduction.
Improper livestock grazing can greatly impact riparian habitats and at-risk plant habitat. The at-risk plant
species would be protected by revised plan alternatives plan components during project level allotment
planning to prevent negative impacts associated with livestock.

Draft Environmental Impact Statement for the Draft Revised Forest Plan — Custer Gallatin National Forest
133



Chapter 3. Affected Environment and Environmental Consequences

Revised plan alternatives plan component for new or revised allotment management plans which are to
design grazing practices (such as stocking levels, duration, timing), and physical structures (such as off-
site water developments or hardened stream crossings) to avoid, minimize, or mitigate adverse livestock
related effects in order to maintain or improve resiliency of riparian and upland ecosystems, and
associated flora and fauna are anticipated to support long-term persistence of the at-risk species. As a
result of these plan components, grasslands, shrublands, wetland and riparian, and sparsely vegetated
habitat guilds are expected to be maintained and to continue supporting the persistence at-risk plant
species in livestock allotments. There would be opportunities in the future to restore habitats that have
become degraded over time. The language in the revised plan alternatives is more explicit than the
current plans, but management direction to preserve habitat quality is generally similar. Habitat quality
would improve with the revised plan alternatives for at-risk species in all habitat guilds under the
livestock grazing plan components due to increased monitoring and active management.

Effects from Invasive Species Management

Invasive species can have a major impact on at-risk species on the Custer Gallatin National Forest. In
general, increased ground disturbance corresponds with increased weed spread. Roads, trails, livestock,
and canopy reduction can provide ideal pathways for the introduction of exotic and non-native species.
Introduced, invasive plant species can displace at-risk species through competitive displacement.
Competition from invasive nonnative species and noxious weeds can result in the loss of habitat, loss of
native pollinators, and decreased at-risk plant species persistence. Additional subsequent impacts
include herbicide spraying and mechanical ground disturbance to control noxious weeds once they gain
a foothold.

Regarding the risk of weed invasions and expansion of infestations into at-risk habitat guilds, the
alternatives would vary in some ways with reduced emphasis on weed treatment in alternative E due to
differences in objectives for treatment. As such, under the current plans and alternatives B through D, all
habitat guilds would be expected to benefit from the reduction of invasive species, particularly the
wetland and riparian, and grassland and shrubland guilds and would contribute to stable at-risk plant
populations on the Custer Gallatin. There would be less emphasis on weed control under alternative E
due to reduced treatment objectives.

The revised plan alternatives provide similar protections and guidelines for invasive species treatment as
the existing plans; however, additional plan components specify treatment of weeds in and near at-risk
plant occurrences. This is expected to increase the opportunities for at-risk plant restoration on the
Custer Gallatin. Threats would remain similar to the current plans. Habitat quality would improve for at-
risk species occurrences under the revised plan alternatives.

Effects from Soil Management

All habitat guilds depend on soil quality and productivity within their respective habitats. Forest Service
activities that lead to soil compaction or soil contamination with toxic materials have the potential to
negatively impact sensitive plant habitat. Some activities that can threaten soil quality include
mechanized vegetation treatments, roads, and off-road vehicles. As a result of the revised plan
alternatives soils plan components threats to soil productivity from mechanized vegetation treatments
and roads in particular are minimized and all habitat guilds are expected to be maintain soil quality and
productivity, which would contribute to the persistence of at-risk plant populations on the Custer
Gallatin. The revised plan alternatives soils plan components provide protections and guidelines for soil
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productivity, which would support sensitive plant habitats and populations that are not found in the
current plans. The vegetation plan components include a desired condition that supports biological soil
crusts that is not in the current plans. This desired condition is expected to provide additional protection
for bryophytes, lichens, and other flora that could exist on the national forest. Habitat quality would
improve for all habitat guilds in the revised plan alternatives. Threats would remain similar to the current
plans.

Cumulative Effects

Increasing Human Populations

Additional stressors that may increase in the future are increasing population levels, both locally and
nationally, with resulting increasing demands and pressures on public lands. At present, local
populations are increasing in the counties to the west and north of the Custer Gallatin National Forest,
but are declining or stable in other areas. As related to forest and vegetation conditions, these changes
may lead to increased demands for commercial and non-commercial forest products, elevated
importance of public lands in providing for habitat needs of wildlife species, and changing societal
desires related to the mix of uses public lands should provide. The revised plan alternative components
would be adequate to support persistent at-risk plant populations and habitat on the Custer Gallatin as
human populations and demands increase. Activities known to be threats to at-risk plant habitat guilds
as described in the effects common to all alternatives section above that occur or originate on other
ownership land can impact populations and habitat on the national forest.

Adjacent Lands and Other Management Plans

The cumulative effects are the same as outlined in the invasive species section relative to consistency
with other adjacent forest plans, Bureau of Land Management resource management plans, and the
Foundation Document for Yellowstone National Park.

The Natural Resources Conservation Service Soil Health strategy (2015) briefly outlines goals related to
promoting soil health and conservation, primarily on agricultural lands. Soil quality is expected to good,
but these areas not likely to support at-risk plant populations on agricultural lands. These areas are
considered to put at-risk plants in the grasslands habitat guild at greater risk for impacts with little to no
suitable habitat available compared to historic conditions.

The South Dakota and Montana Natural Heritage Program is a member of NatureServe, an international
network of biological inventories known as natural heritage programs or conservation data centers that
operate in all fifty U.S. states, Canada, Latin America, and the Caribbean. Lists of rare, unique or
vulnerable plants, animals and biological communities are maintained by each heritage program. They
provide important tools from the South Dakota and Montana Natural Heritage Databases (a system that
allows locations and related information on rare species to be entered and shared for environmental
review and conservation purposes) which are complimentary with conservation considerations for
Custer Gallatin National Forest at-risk plants and quality habitat.

Montana’s 2015 State Wildlife Action Plan identifies community types, focal areas, and species in
Montana with significant issues that warrant conservation attention. Every community type in Montana
was considered in this plan. Conservation actions were developed for the community types and species
considered to be in greatest conservation need, resulting in a document that provides priority
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conservation direction in Montana which is complementary with conservation considerations for Custer
Gallatin National Forest at-risk plants and quality habitat.

South Dakota’s 2015 Wildlife Action Plan uses an ecosystem approach to assess the health of South
Dakota’s fish and wildlife and associated habitats (SDGFP 2015; Amended 2018). Plant species are not
listed as species of greatest conservation need (SGCN) in the Plan. However, the plan refers to the
terrestrial and riparian and wetland ecosystems’ planning approach, which encourages voluntary actions
among conservation partners, agencies (such as the U.S. Forest Service), Tribes, and individuals to
provide habitats that occurred prior to European settlement of South Dakota, with the concept of using
an historical reference is based on the fact that the array and distribution of ecosystems across South
Dakota shaped and sustained the region’s biological diversity and that most species in South Dakota
today resulted from historical ecosystems and associated disturbance regimes in the Great Northern
Plains. This plan is complementary to having resilient ecosystems in which at-risk plants can persist.

Montana Department of Natural Resource Conservation (Statewide Forest Resource Strategy, 2010)
conducted a statewide assessment of forest resources on all land ownerships in Montana and identified
issue-based focus areas with implementation strategies and deliverables for each including focus area 1:
Forest Biodiversity and Resiliency. Strategies include managing ecosystem and biotic composition to
achieve ecological integrity through recovery of species diversity, water quality and quantity, soil quality
and function by implementing best available science and adaptive management; and increasing
terrestrial carbon sequestration and soil carbon sinks. The maintenance of native vegetation and
emphasis on diversity is expected to benefit at-risk plant species that often occur in rare or sensitive
habitats. This management is expected to be complementary, though some impacts to populations could
occur.

Some county wildfire protection plans map and define the wildland urban interface. The Custer Gallatin
National Forest notes that these areas may be a focus for hazardous fuels reduction, and other plan
components (such as Northern Rockies Lynx Management Direction) have guidance specific to these
areas. Managing for open forests and fire adapted species may be particularly emphasized in these
areas. Overall, the effect of the county plans would be to influence where treatments occur to contribute
to desired vegetation conditions. Species in the grasslands guild in these areas would likely benefit from
open forest habitat.

Plants of special concern are protected from new development as provided for in Madison County
growth plans. At-risk plant on private lands are considered to be at greater risk of local extirpation due to
lack of protections. The county plans generally aim to maintain native vegetation communities and
reduce noxious weeds. The preservation of native habitats would maintain habitat for at-risk species
where they occur.

Conclusion

Occurrences of all Regional Forester sensitive and at-risk plant species are expected to persist on the
Custer Gallatin National Forest under all alternatives due to the Forest Service manual direction for
sensitive species in the current plans and the revised plan alternatives’ plan components for at-risk
species. Habitat quality and threats vary between each alternative due to different land allocations such
as differences in acreage of the more undeveloped and protected areas, and proposed as land suitable
for timber production.
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The current plans would maintain the existing separate plans for the Custer and Gallatin National Forest.
While all plants are expected to remain stable on the Custer Gallatin as a result of this alternative due to
Forest Service manual policy and plan components for sensitive species, there are fewer plan
components in the current plans that specifically protect some species’ habitats.

Alternatives B through E have considerable changes to forest-wide plan direction that apply to each at-
risk species’ habitat on the Custer Gallatin. The revised plan components provide additional protections
to at-risk plant habitats. All plan components relevant to at-risk plant species remain the same between
the revised plan alternatives. Areas considered to have low risk for ground disturbing threats include
designated wilderness areas, wilderness study area, recommended wilderness areas, inventoried
roadless areas, backcountry areas, designated wild and scenic river, and research natural areas.
Collectively, alternative D provides the most acreage with the most quality habitat, followed by
alternatives C, B, and E. Some limitation of mechanical treatment could occur as a result of increased
recommended wilderness, though restoration treatments would generally be permissible. This is mainly
expected to impact whitebark pine, but future species of conservation concern could also be impacted,
especially if more stringent restrictions were to be placed on mechanical treatments if these areas were
designated as official wilderness by Congress.

Although the projected acres of timber harvest varies by alternative, there would be little difference in
the effect of timber harvest due to plan components designed to minimize impacts to at-risk species.

Motorized access has limited indirect and cumulative impacts to at-risk plants species on the Custer
Gallatin. Motorized routes are primary weed spread vectors that are threats to at-risk species. The
current plans and alternatives B and E would not change the current use of any roads or trails. Under
alternative C, about four miles of trail would no longer be available to motorized recreation use. Under
alternative D, about 172 miles of trail would no longer be available to motorized recreation use. Reduced
motorized travel use would correspond to reduce threats from weed spread and competition with at-risk
species.

A comparison of at-risk species indicators for each alternative is presented in table 29.
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Table 29. Sensitive and at-risk species indicators and effects determinations by alternative

Species Category

Alternative A
(No Action)

Alternative B and C

Alternative D

Alternative E

Sensitive Species

(31 known species
& 125 occurrences)

Potential Habitat Quality:
no change from current
condition. About 67% of the
national forest is considered
low risk for ground-
disturbing threats.

Threats: Three sensitive
species and 10% known
occurrences have reduced
threats in areas considered
to be low risk for ground
disturbance.

Potential weed spread from
vectors associated with
motorized routes in the
current plans will remain the
same as under alternatives
B and E.

Plan components and policy
would decrease threats and
mitigate associated ground
disturbing activities.

Effects Determination:
May impact individuals but
would not contribute toward
a trend for Federal listing or
loss of viability.

Potential Habitat Quality: Plan
components increase habitat
quality. About 67% (Alt. B) and
68% (Alt. C) of the national
forest is considered low risk for
ground-disturbing threats.

Threats: 7 sensitive species
and 10% known occurrences in
alt. B & 8 spp. & 10% known
occurrences in alt. C have
reduced threats in areas
considered to be low risk for
ground disturbance.

Potential weed spread from
vectors associated with
motorized routes in alternative B
will remain the same as under
alternatives A and E. Potential
weed spread from vectors
associated with motorized
routes in alternative C will have
reduced threats from invasive
weed competition since
motorized routes are reduced
by 4 miles when compared to
alternatives A, B, and E.

Plan components and policy
decrease threats and would
mitigate associated ground
disturbing activities.

Effects Determination:

May impact individuals but
would not contribute toward a
trend for Federal listing or loss
of viability.

Potential Habitat Quality: Plan
components increase habitat
quality. About 70% of the
national forest is considered low
risk for ground-disturbing
threats.

Threats: 11 sensitive species
and 18% known occurrences
have reduced threats in areas
considered to be low risk for
ground disturbance.

Potential weed spread from
vectors associated with
motorized routes in alternative C
will have reduced threats from
invasive weed competition since
motorized routes are reduced by
172 miles when compared to
alternatives A, B, and E.

Plan components and policy
decrease threats and would
mitigate associated ground
disturbing activities.

Effects Determination:

May impact individuals but
would not contribute toward a
trend for Federal listing or loss
of viability.

Potential Habitat Quality: Plan
components increase habitat
quality. About 67% of the
national forest is considered
low risk for ground-disturbing
threats.

Threats: 7 sensitive species
and 6% known occurrences
have reduced threats in areas
considered to be low risk for
ground disturbance.

Potential weed spread from
vectors associated with
motorized routes in alternative
E will remain the same as
under alternatives A and B.

Plan components and policy
decrease threats and would
mitigate associated ground
disturbing activities.

Effects Determination:

May impact individuals but
would not contribute toward a
trend for Federal listing or loss
of viability.
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Species Category

Alternative A
(No Action)

Alternative B and C

Alternative D

Alternative E

Whitebark Pine
(WBP), Candidate
species

Potential Habitat Quality:
no change from current
condition. Habitat
improvement occurs at
current level; 93% of white
bark pine stands are in
areas considered to be low
risk for ground disturbance,
and with restricted or limited
restoration potential by
mechanical treatment but
increased influence of
wildland fire.

Threats: Threats are
generally due to ecological
and biological processes,
but plan direction allows
restoration at current level
and plan components do
not contribute to Federal
listing.

Effects Determination:
Some active treatment
related plan components
may impact individuals but
would not contribute toward
a trend for Federal listing or
loss of viability.

Active restoration
management activity would
have beneficial impact.

Potential Habitat Quality: Plan
components increase habitat
quality. Increased habitat quality
improvements expected under
this alternative over Alt A
specified by plan components;
93% of white bark pine are in
areas considered to be low risk
for ground disturbance, and with
reduced or limited restoration
potential by mechanical
treatment but increased
influence of wildland fire

Threats: Threats are generally
due to ecological and biological
processes, but plan direction
allows restoration at current
level and plan components do
not contribute to Federal listing.

Effects Determination:

Some active treatment related
plan components may impact
individuals but would not
contribute toward a trend for
Federal listing or loss of
viability.

Active restoration management
activity would have beneficial
impact.

Potential Habitat Quality: Plan
components increase habitat
quality. Increased habitat quality
improvements expected under
this alternative over Alts A, B, C,
and E specified by plan
components; 94% of white bark
pine stands are in areas
considered to be low risk for
ground disturbance and with
restricted or limited restoration
potential by mechanical
treatment but increased
influence of wildland fire

Threats: Threats are generally
due to ecological and biological
processes, but plan direction
allows restoration at current
level and plan components do
not contribute to Federal listing.

Effects Determination:

Some active treatment related
plan components may impact
individuals but would not
contribute toward a trend for
Federal listing or loss of viability.
Active restoration management
activity would have beneficial
impact.

Potential Habitat Quality: Plan
components increase habitat
quality.

White Bark Pine: Increased
habitat quality improvements
expected under this alternative
over Alt A specified by plan
components; 93% of stands are
in areas considered to be low
risk for ground disturbance and
with restricted or limited
restoration potential by
mechanical treatment but
increased influence of wildland
fire

Threats: Threats are generally
due to ecological and biological
processes, but plan direction
allows restoration at current
level and plan components do
not contribute to Federal listing.

Effects Determination:

Some active treatment related
plan components may impact
individuals but would not
contribute toward a trend for
Federal listing or loss of
viability.

Active restoration management
activity would have beneficial
impact.
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Species Category

Alternative A
(No Action)

Alternative B and C

Alternative D

Alternative E

Species of
Conservation
Concern

(Alt’'s. B-E)

(25 species & 145
occurrences)

Not applicable

Potential Habitat Quality: Plan
components increase habitat
quality. About 67% (Alt. B) and
68% (Alt. C) of the national
forest is considered low risk for
ground-disturbing threats.

Threats: Nine species and 18%
known occurrences have
reduced threats overall in these
low risk areas.

Potential weed spread from
vectors associated with
motorized routes in alternative B
will remain the same as under
alternatives A and E. Potential
weed spread from vectors
associated with motorized
routes in alternative C will have
reduced threats from invasive
weed competition since
motorized routes are reduced
by 14 miles when compared to
alternatives A, B, and E.

Revised plan components
decrease threats and mitigate
associated ground disturbing
activities.

Effects Determination:
Course and fine filter plan
components provide the
ecological conditions to support
long-term persistence within the
plan area.

Potential Habitat Quality: Plan
components increase habitat
quality. About 70% of the
national forest is considered low
risk for ground-disturbing
threats.

Threats: Nine species and 23%
known occurrences have
reduced threats overall in these
low risk areas.

Potential weed spread from
vectors associated with
motorized routes in alternative C
will have reduced threats from
invasive weed competition since
motorized routes are reduced by
182 miles when compared to
alternatives A, B, and E.

Revised plan components
decrease threats and mitigate
associated ground disturbing
activities.

Effects Determination:
Course and fine filter plan
components provide the
ecological conditions to support
long-term persistence within the
plan area.

Potential Habitat Quality: Plan
components increase habitat
quality. About 67% of the
national forest is considered
low risk for ground-disturbing
threats.

Threats: Nine species and 18%
known occurrences have
reduced threats overall in these
low risk areas.

Potential weed spread from
vectors associated with
motorized routes in alternative
E will remain the same as
under alternatives A and B.

Revised plan components
decrease threats and mitigate
associated ground disturbing
activities.

Effects Determination:
Course and fine filter plan
components provide the
ecological conditions to support
long-term persistence within the
plan area.

Alternative A represents the current plans' future projections if kept
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The determinations above are supported by the following rationale:

e All at-risk species (whitebark pine and species of conservation concern species) would be protected
under policy and plan direction under the revised plan alternatives. The Regional Forester’s sensitive
species that are not included as an at risk species have been determined to lack threats to
persistence on the Custer Gallatin due to various reasons or are not known to occur on the national
forest.

¢ No specific vegetation-disturbing activities that would affect at-risk plant occurrences are proposed
under any of the programmatic revised plan alternatives. Ground-disturbing activities would be
considered in a separate environmental analysis prior to implementation.

e Minor effects to a small percentage of sensitive or at-risk habitats on the Custer Gallatin would not
affect species persistence or suitability of the habitats present given plan components under any
alternative.

e Although potential threats to at-risk plant habitat guilds from weed invasion are increased under
Alternative E (due to decreased treatment objectives) when compared to the other revised plan
alternatives, specific plan language targets emphasis of treatments in and near known occurrences
of at-risk plants which supports restoration in known locations.

e Policy and plan components under the current plans protects known sensitive plant occurrences and
habitats. Plan components under the revised plan alternatives provides ecological conditions to
maintain known at-risk plant occurrences and habitats that persists and is resilient and adaptable to
stressors (see Appendix C for at-risk species plan components).

3.6 Terrestrial Vegetation
3.6.1 Introduction

The Custer Gallatin National Forest covers approximately 3,039,000 acres. For planning purposes, the
revised plan arranges the Forest into six distinct geographic areas ranging from roughly 78,000 acres to
1.4 million acres. Ecologically, the Custer Gallatin has termed its mountainous area as “montane” and the
eastern districts as “pine savanna.” Montane ecosystems of the Custer Gallatin include the Madison,
Henrys Lake and Gallatin Mountains Geographic Area; the Absaroka Beartooth Mountains Geographic
Area; the Bridger, Bangtail, and Crazy Mountains Geographic Area; and Pryor Mountain Geographic Area.
The pine savanna ecosystem includes the Ashland and the Sioux Geographic Areas.

These two ecosystem areas are nested within the broader ecoregions (Environmental Protection Agency
Level Il Ecoregions). An ecoregion provides a larger scale for planning and analysis that distinguishes
common climatic and vegetation characteristics. Approximately 81 percent of the Custer Gallatin
National Forest is in the Middle Rockies consisting of coniferous forest, alpine meadow, and shrubland-
grassland steppe. Approximately 19 percent of the Custer Gallatin is in the Northwest Great Plains
Province consisting of ponderosa pine — shrubland-grassland steppe. A small amount (less than 1
percent) is in the Wyoming Basin province around the Pryor Mountains consisting of semi- desert
shrubland-grassland.

The montane area is characterized by generally glaciated regions with altitudinal zonation of semidesert

vegetation, coniferous forests on the lower mountain slopes, and alpine tundra toward the top.
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Temperature and snowfall vary greatly with altitude. Winds are from the west/southwest, with much of
their moisture precipitated where they cross the Pacific ranges. Due to aridity, forests are usually
restricted to northern and eastern slopes at lower elevations. Although south- and west-facing slopes
receive comparable precipitation, they are hotter and evaporation is higher. Consequently, they support
fewer trees and are covered by shrubs and grasses. Lodgepole pine, Douglas-fir, subalpine fir, Engelmann
spruce, limber pine, and whitebark pine are the predominant conifer vegetation. The lower slopes of the
mountains are dominated by grasslands and shrublands.

The pine savanna area is characterized by rolling plains and tablelands of moderate relief. The plains are
notably flat, but there are occasional valleys, canyons, and buttes. Badlands and isolated mountains
break the continuity of the plains. The area lies in the rain shadow east of the Rocky Mountains. The
climate is a semiarid continental regime. Winters are cold and dry, and summers are warm to hot.
Evaporation usually exceeds precipitation, and the total supply of moisture is low. Vegetation is a
formation class of short grasses usually bunched and sparsely distributed. Scattered shrubs, such as
sagebrush, are supported in all gradations of cover, from semidesert to woodland. Many species of
grasses and forbs grow in this area. Grasses include grama, wheatgrass, and needlegrass. On the driest
sites ponderosa pine is short and generally open grown with grass understories. Moist north-facing sites
have dense stands of taller ponderosa pine, with shrub and forb understories, including species of the
mountain forests to the west. Draws and gullies (ravines) that support many hardwood trees (green ash,
box elder, aspen) and shrubs (wild plum, hawthorn, silver buffaloberry, and snowberry) also dissect the
landscape.

Regulatory Framework

2012 Planning Rule (36 CFR 219): Sets out the planning requirements for developing, amending, and
revising land management plans for units of the National Forest System, as required by the Forest and
Rangeland Renewable Resources Planning Act of 1974, as amended by the National Forest Management
Act of 1976 (16 U.S.C. 1600 et seq). This subpart also sets out the requirements for plan components and
other content in land management plans. This part is applicable to all units of the National Forest System
as defined by 16 U.S.C. 1609 or subsequent statute.

Clean Water Act of 1948, as amended: This act is the principal law concerned with polluting activity in
the nation’s streams, lakes, and estuaries. Originally enacted in 1948, it has been revised by
amendments in 1972 (Pub. L. 92-500) that gave the act its current form and spelled out ambitious
programs for water quality improvements that are now being put in place by industries and cities.
Congress refined these amendments in 1977 (Pub. L. 95-217) and 1981 (Pub. L. 97-117). The 1987
amendments added:

e Section 319, under which States are required to develop and implement programs to control non-
point sources of pollution, or rainfall runoff from farm and urban areas as well as construction,
forestry, and mining sites.

e Section 303(d), which requires states to identify pollutant-impaired water segments and develop
total maximum daily loads (TMDLs) that set the maximum amount of pollution that a waterbody can
receive without violating water quality standards; develop a water-quality classification of streams
and lakes to show support of beneficial uses; and establish anti-degradation policies that protect
water quality and stream conditions in systems where existing conditions exceed standards.
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Endangered Species Act of 1973, as amended: Directs Federal agencies to conserve threatened and
endangered species and to ensure that actions authorized, funded, or carried out by agencies are not
likely to jeopardize the continued existence of these species or result in the destruction or adverse
modification of their critical habitats.

Federal Clean Air Act of 1955 (as amended in 1967, 1970, 1977, and 1990): The act is a legal mandate
designed to protect air quality in the interests of public health and welfare. Although this policy creates
the foundation for air quality regulation, states and counties are often responsible for implementation of
the air quality standards. The task of identifying National Ambient Air Quality Standards is assigned by
the Clean Air Act to the Environmental Protection Agency. The Environmental Protection Agency
evaluates and updates these standards every 5 years. This act provides for the protection and
improvement of the nation's air resources and applies to the effects of wildland fire and can help inform
wildfire response.

Multiple-Use Sustained-Yield Act of 1960: Congress has affirmed the application of sustainability to the
broad range of resources over which the Forest Service has responsibility. The Multiple-Use Sustained-
Yield Act confirms the Forest Service’ authority to manage the national forests and grasslands “for
outdoor recreation, range, timber, watershed, and wildlife and fish purposes” (16 U.S.C. 528) and does
so without limiting the Forest Service’ broad discretion in determining the appropriate resource
emphasis or levels of use of the lands of each national forest and grassland.

National Environmental Policy Act of 1969: Requires analysis of projects to ensure the anticipated
effects upon all resources within the project area are considered prior to project implementation (40 CFR
1502.16). This act declares that it is a Federal policy to "preserve important historic, cultural, and natural
aspects of our national heritage”. It requires Federal agencies to use a systematic and interdisciplinary
approach that incorporates the natural and social sciences in any planning and decision making that may
impact our environment.

National Forest Management Act of 1976: “It is the policy of the Congress that all forested lands in the
National Forest System shall be maintained in appropriate forest cover with species of trees, degree of
stocking, rate of growth, and conditions of stand designed to secure the maximum benefits of multiple
use sustained yields. Plans developed shall provide for the diversity of plant and animal communities
based on the suitability and capability of the specific land area in order to meet the overall multiple-use
objectives, and within the multiple-use objective.”

Organic Administration Act of 1897: Provides the main statutory basis for the management of forest
reserves. States that the intention of the forest reserves (which later were called national forests) was to
“improve and protect the forest” and to secure “favorable conditions of water flows” and provide a
“continuous supply of timber for the use and necessities of citizens of the United States.” This act also
authorizes the Secretary of Agriculture to designate experimental forests and ranges, and to set forth
broad direction for establishing and administering these areas.

Secure Rural Schools and Community Self-Determination Act of October 30, 2000 (P. L. 106-393, 114
Stat. 1607; 16 U.S.C.500 note): This act provides provisions to make additional investments in, and create
additional employment opportunities through, projects that improve the maintenance of existing
infrastructure, implement stewardship objectives that enhance forest ecosystems, and restore and
improve land health and water quality. This act was designed to stabilize annual payments to state and
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counties containing National Forest System lands and public domain lands managed by the Bureau of
Land Management. Funds distributed under the provisions of this act are for the benefit of public
schools, roads, and related purposes.

Wilderness Act (1964) (16 U.S.C. 1131-1136): This act provides the statutory definition of wilderness and
management requirements for these congressionally designated areas. This act established a National
Wilderness Preservation System to be administered in such a manner as to leave these areas unimpaired
for future use and enjoyment as wilderness.

Key Indicators and Measures
Ecosystem integrity is typically assessed by considering dominant ecosystem components including
function, composition, structure and connectivity (Andreasen et al. 2001). Composition refers to
attributes associated with the species within an ecosystem, such as species dominance, richness or
evenness. Structure generally refers to physical features, such as stand density or tree size. Function
encompasses ecological processes such as herbivory, succession and fire. Connectivity denotes the
degree to which the landscape facilitates or impedes movement among resource patches.

Specific key ecosystem characteristics representing ecological function, composition, structure and
connectivity have been identified and serve as the key indicators for describing the affected environment
and evaluating differences among the alternatives. Key ecosystem characteristics are also chosen
because they are measurable (for example, quantitative or qualitatively) and there is data or means to
distinguish and describe them. Differences among the alternatives may be expressed as both qualitative
and quantitative, and the estimated changes in key ecosystem characteristics over time serve as the
basis for evaluation of ecological sustainability and forest resilience. The key indicators discussed in this
section of the environmental impact statement for vegetation are listed below. Although connectivity is
primarily addressed in the wildlife section, the discussion below of landscape pattern as a structural
element of ecosystems is also an important component of managing for connectivity. Descriptions of
indicators and how they are measured are provided in their respective sections. Table 30 lists key
ecosystem components and indicators.

Table 30. Terrestrial vegetation key ecosystem characteristics

Ecosystem Key Ecosystem

Component Characteristic Indicator(s)

Function Insect disturbance Hazard ratings for mountain pine beetle, Douglas-fir
beetle, western spruce budworm, and root disease

Function Wildfire disturbance Fire frequency by severity class

Function Invasive species Vulnerable Habitats

Composition Vegetation composition Cover types (forested and non-forested)

Composition Tree species presence Presence of at least 1 tree per acre

Structure Dead trees (snags) Classes based on diameter classes

Structure Tree size Classes based on basal area weighted diameter

Structure Large tree structure Presence of a set minimum of large trees per acre

Structure Tree density Classes based on canopy cover

Structure / Connectivity

Landscape pattern

Patch composition, size and distribution
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Methodology and Analysis Process

Ecological Integrity

As required by the 2012 Planning Rule, the forest plan is using the concept of ecological integrity as a
guiding framework to plan for social, ecological and economic sustainability. The rule defines ecological
integrity as the quality or condition of an ecosystem when its dominant ecological characteristics (for
example, composition, structure, function and connectivity) occur within the natural range of variation
and can withstand and recover from most perturbations imposed by natural environmental dynamics or
human influence (36 CFR 219.19). Notably, by specifically capturing the ability of ecosystems to
“withstand and recover from most perturbations,” this definition of ecological integrity describes
resilience as a fundamental component of ecological integrity.

Ecological integrity forms a crucial part of the plan’s “coarse-filter” approach for a biodiversity
conservation strategy — for example, a habitat-based approach, versus species-specific management
(Hunter et al. 1988). A key assumption of this approach is that intact ecological conditions mean
habitats, and the species dependent on them, persist. Moreover, it is assumed that by maintaining these
conditions, critical ecological and evolutionary processes such as nutrient and sediment transport, biotic
interactions, dispersal, gene flow and disturbance regimes, will also be maintained and provide the
necessary environmental conditions for climate adaptation (Beier and Brost 2010).

Wurtzebach et al. (2018) outline some key characteristics and assumptions associated with the
ecological integrity framework. They note that ecological integrity:

e Emphasizes the importance of ecological processes such as natural disturbance regimes that provide
the structures and functions on which the full complement of species in an ecosystem or landscape
depend.

e Assumes that ecological systems that retain their native species and natural processes are more
resistant and resilient to natural and anthropogenic stresses over time (including climate change).

e Emphasizes the intrinsic value of native biodiversity, beyond its functional role in supporting the
renewal and reorganization of ecosystem function and structure over time

e Uses the natural or historic range of variation as a reference point for promoting resilience (the
capacity to reorganize while undergoing change to still retain essentially the same function,
structure, identity, and feedbacks).

Consistent with this conceptual framework, desired conditions for vegetation were developed to provide
for the ecological integrity of Custer Gallatin National Forest ecosystems. Desired conditions were based
on an analysis of the natural range of variation while also considering current and future stressors.
Standards, guidelines and objectives were developed if necessary to move toward or maintain desired
conditions. These plan components form the basis for comparison of alternatives.

Natural Range of Variation

Consistent with the framework of managing for ecological integrity, a key assumption underlying plan
development is that the natural range of variation provides insight and a frame of reference for
evaluation of ecological integrity and resilience (Wiens et al. 2012). As such, the development of desired
conditions are based on a careful consideration of the natural range of variation for key ecosystem
components.
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It is assumed that the natural range of variation reflects the ecosystem conditions that have sustained
the current complement of wildlife and plant species on the Custer Gallatin, and provides context for
understanding the natural diversity of the vegetation and what processes sustain vegetation productivity
and diversity (Keane et al. 2009). Though humans have shaped the ecosystems of the Custer Gallatin for
thousands of years, since the 1800s human presence and activities have increased dramatically, along
with associated impacts to ecosystem conditions. Natural range of variation estimates provide a
reference for conditions that might have occurred prior to this recent increase in human impacts.
Additional factors considered in the development of desired conditions included climate change, the
existing or anticipated human use patterns or desires for specific vegetation conditions, and the
ecosystem services desired and expected from Forest lands (such as reducing fire hazard and producing
forest products).

Potential Vegetation Types

To stratify and structure the analysis of the terrestrial vegetation, and changes associated with the
different management alternatives, two types of vegetation classification were used: potential
vegetation and existing vegetation. Potential vegetation type, also called habitat types (Pfister et al.
1977b), is the plant community that would be expected under existing environmental conditions in the
absence of significant disturbance or human involvement (for example, climax vegetation type).
Potential vegetation provides a basis for identifying and mapping unique biophysical conditions (Pfister
et al. 1977b) which can form as the basis of understanding ecological dynamics including successional
development (Arno et al. 1985), fire regimes (Barrett 1988, Morgan et al. 2001) and site productivity
(Milner 1992). Some have noted important limitations of the potential vegetation concept (Chiarucci et
al. 2010). While there are theoretical and practical limitations to the use of potential vegetation types,
the concept is nevertheless extremely powerful when used correctly and key assumptions are well
understood (Somaodi et al. 2012). For this reason, potential vegetation classifications have been
developed for many areas in the United States and are actively used for numerous management
applications including the LANDFIRE project (Rollins and Frame 2006) and the Forest Vegetation
Simulator (Dixon 2008).

The Forest Service’s Northern Region has identified potential vegetation groups that are recommended
for use at broad spatial scales to facilitate consistent analysis and monitoring (Milburn et al. 2015). These
groups are used in the Custer Gallatin National Forest revised forest plan with some minor adjustments
as described in Reid et al. (2018)(Reid et al. 2016). The three broad forested potential vegetation types
found on the Custer Gallatin are Warm Dry, Cool Moist, and Cold. For this analysis, the Warm Dry
potential vegetation type was divided in to two types: Warm Dry - Montane and Warm Dry — Pine
Savanna. This was done to better capture the significant compositional and biophysical differences
between the montane and pine savanna ecosystems. Potential vegetation types provide the basis of land
classification for development of desired conditions and other plan components.

For modeling and analysis, it was necessary to map the distribution of potential vegetation types across
the Custer Gallatin. The potential vegetation type map used for this document was developed by the
Northern Region in the early 2000s (Jones 2004). Sources of data included field plots and remote
sensing. Lands with no field data were populated by extrapolation of plot data and the use of models
that integrated site factors influencing vegetation, such as precipitation, slope and elevation. This layer,
referred to as R1 Potential Vegetation Types or R1-PVT, is the best available potential vegetation type
layer. It is the only map of potential vegetation that covers the national forest, and is a mid-level
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depiction of ecological condition. When necessary potential vegetation classifications were adjusted to
be consistent with current vegetation maps. This logic is available in Reid et al. (2018). Table 31 displays
the proportion of Northern Region Broad Potential Vegetation Types in each geographic area.

Table 31. Distribution by percentage of Northern Region Broad Potential Vegetation Types on the Custer
Gallatin National Forest by geographic area

Region_ 1 Broad . Pryor Absaroka Brio!ger, Hel\f]?%sfglée,

Potentlgl Sioux Ashland Mountains Beartoqth Bangtail, Crazy Gallatin

Vegetation Types Mountains Mountain Mountains
Alpine 0% 0 0 8 0 2
Cold 0% 0 1 21 4 13
Cool Moist 0% 0 15 26 39 54
Grassland 52 % 45 32 7 10 7
Riparian/Wetland 1% 1
Shrubland/Woodland 4% 4 7 3
Sparse 2% 1 1 21 17 7
Warm Dry 41 % 50 43 15 29 13

Climate Change Considerations and Assumptions

Climate change is expected to continue and have profound effects on the Earth’s ecosystems in the
coming decades (IPCC 2007). Description and analysis of these effects relied on a broad array of recent
scientific literature and in particular a recent meta-analysis of climate change and potential effects
published for the Northern Region Adaptation Partnership (Halofsky et al. 2018a;b). Halofsky et al.
(20183, 2018b), and the references cited therein, represent the current state of the science on the
effects of climate change in the region and is the source for much of the information in this section and
throughout the document. In addition, to better understand the effects of climate change at a more local
scale, the Custer Gallatin Plan Revision Team collaborated in a series of workshops with a diverse team of
scientists and land managers from universities, government agencies and non-governmental agencies to
specifically review and assess the revised plan’s approach to climate change. The results of this effort are
discussed in more detail below and are also available at Hansen et al. (2018).

As summarized by Halofsky et al. (2018a, 2018b), there is little debate that atmospheric carbon dioxide
is increasing and that this increase will cause major changes in climate but there is a great deal of
uncertainty about the magnitude and rate of climate change, especially as projections are made at more
local scales or for longer time periods. Despite the uncertainty in downscaled projections, scientists
expect the impacts of climate change on forest vegetation to be primarily driven by vegetation responses
to shifts in disturbance regimes, and then secondarily, through direct effects of vegetation interactions
with climate through shifts in regeneration, growth, and mortality processes at both individual plant and
community scales. Increased temperatures will result in a reduction in water available to trees and
understory plants. Trees will respond to reduced water availability, higher temperatures, and changes in
growing season length in diverse manners. Changes in vegetation composition and structure will be the
result of changes in both the life cycle processes and responses of a plant to disturbance.

The Northern Region Adaptation Partnership assessed projected climate change responses for 17 tree
species, five forest vegetation types, and three resources of concern: landscape heterogeneity, carbon
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sequestration and timber production. Using the past, current, and future assessments, and the study
rated the vulnerability of these elements to climate change. Vulnerability was determined from a
number of factors including stressors, exposure, sensitivity to climate change, impact of that response,
and adaptive capacity. Vulnerability assessments for the Northern Rockies were also done by Hansen
and Phillips (2015), based on the results of five previous studies, and by Piekielek et al. (2015) for the
Greater Yellowstone Area (table 32). The assessments are in broad agreement that subalpine tree
species are most vulnerable to climate change, particularly whitebark pine, subalpine fir, and lodgepole
pine. With warming, suitable habitat for these species shifts to higher elevations and have less total
area. Lower elevation forests are also vulnerable with the Douglas-fir zone in the Greater Yellowstone
Area being increasingly suitable for juniper and sagebrush communities. Forests at all elevations are
projected to have increased outbreaks of forest pest species and more frequent fire.

Table 32. Ranking of vulnerability of tree species in the Northern Rockies and the Greater Yellowstone Area.
A ranking of “1” indicates the highest vulnerability

Northern Region

Northern Region Adaptation Partnership Piekielek et al.

Adaptation Partnership 2018 Hansen and Phillips 2015

2018 Greater Yellowstone 2014 Greater
Species Northern Rockies Area Northern Rockies Yellowstone Area
Whitebark pine 2 1 1 1
Douglas-fir 5 2 9 5
Engelmann 9 4 5 >
spruce
Subalpine fir 10 5 4 3
Lodgepole pine 11 6 3 4
Cottonwood 13 3 not applicable not applicable
Aspen 14 7 not applicable 6
Limber pine 15 8 not applicable 7
Ponderosa Pine 17 9 10 not applicable
Green ash 18 10 not applicable not applicable

Considerable uncertainties underlay these projections of vegetation under future climates, including:

e Complex interactions of climate with vegetation and disturbance are difficult to predict in time and
space making future projections difficult;

e Abundant scale problems in nature and in the literature that made it difficult to generalize species
and ecosystem trends at consistent temporal and spatial scale;

e Uncertainty in climate projections (22 general circulation models, 6 scenarios) made it difficult to
project climate change responses at the local level.

Most models predict that northern latitudes will warm while maintaining or increasing precipitation. This
combination of factors should enhance productivity on northern and high-altitude rangelands through
increased growing seasons for some time. If temperatures continue to rise, however, as suggested in all
of the Resources Planning Act climate projections (U.S. Department of Agriculture 2012b), gains in
production related to longer growing seasons and increased precipitation may be offset by decreased
moisture availability at some time in the future. Despite this possibility, recent research suggests that
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increased temperatures, when coupled with increased carbon dioxide, actually improve plant water
relations because of decreased transpirational demand (Morgan et al. 2011).

Although the vegetation cover types will change with time, habitat types (potential vegetation types) will
remain relatively stable because they are based on physical site factors. However, with climate change
and shifts in moisture, temperature and other factors, potential vegetation types may change over time.
Over the next 50 years, certain environmental influences may negatively impact non-forested vegetation
condition and forage production. If temperatures continue to increase, there may be changes in
vegetation, shifting from more mesic plant associations to more xeric communities, better adapted to
the drier sites. Invasive weeds may continue to spread and increase in abundance and density. Timber
canopy may continue to close in areas where wildfires or other disturbances do not occur, and some
grasslands/shrublands may see additional conifer colonization and shift to a timber-dominated
community. Conversely, there is potential that wildfire may play a larger role in shaping vegetation in
some areas, perhaps promoting non-forested vegetation communities, particularly given warmer climate
regimes. Fire and climate play primary roles in shaping vegetative types and conditions on the Northern
Great Plains (Higgins 1984), which includes the Sioux and Ashland geographic areas. Transitory range
acreage will fluctuate: timber stands will become more open due to harvest, insects, and/or fire; with
time and succession, overstory canopies will close in once again.

Studies indicate that 20th century measures of climate, including drought, represent only a subset of the
full range of conditions experienced in the past as a result of natural variation. Although drivers and
feedback mechanisms are not fully understood, there is sufficient indication from past climate records
and future projections to prioritize development of effective strategies for coping with the consequences
of more frequent, more severe, and longer drought (Halofsky et al. 2018b;c).

Although it is difficult to model a detailed picture predicting the occurrence and extent of future
drought, higher temperatures will increase the severity of drought episodes when they occur. Higher
temperatures will reduce soil moisture critical to plant productivity, species composition, and erosion
potential (Polley et al. 2013). Models of net primary productivity predict overall better growing
conditions for the Northern Great Plains (Polley et al. 2013, Reeves et al. 2014) which may have an
influence on the Ashland and Sioux Districts.

Drought has always impacted the physical environment and will continue to do so. In the Western United
States there is a trend toward dry conditions (Vose et al. 2016). Uncertainty arises primarily from limited
capacity to predict future precipitation changes, particularly long-term lapses in precipitation. Despite
this uncertainty, there is growing consensus that extreme precipitation events (such as, lapses in
precipitation and more intense storms) will increase in frequency, and warmer temperatures will
exacerbate the impacts of drought on forests and rangelands in the future (Vose et al. 2016). Although
models predict overall better growing conditions for productivity in the Northern Great Plains, drought in
rangelands could reduce forage and water available for livestock grazing and wildlife use. Reduced
vegetative cover can lead to wind and water erosion. Drought often affects wildfire-related disturbance.
In addition, droughts are predicted to accelerate the pace of invasion by some nonnative plant species
into rangelands.

Warmer temperatures will likely result in increased fire frequency and intensity, creating more favorable
conditions for invasive species, which would likely decrease overall forage quantity, quality and
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biodiversity. Management schemes will need to continue to be flexible and sensitive to changes in
species composition.

Frequent low-severity drought that selectively favors more drought-tolerant species could create
rangelands better adapted to future conditions without the need for management intervention. By
contrast, severe drought (especially in combination with insect outbreaks or fire), may threaten large-
scale changes that warrant substantial management responses. Actions could range from reducing
vulnerability, facilitating post-drought recovery, or facilitating a transition to a new condition. Grazing
practices need to continue to adapt to changing drought regimes.

Management actions can either mitigate or exacerbate the effects of drought. A first principal for
increasing resilience and adaptation would be to avoid management actions that exacerbate the effects
of current or future drought. Options can include altering structural or functional components of
vegetation, minimizing drought-mediated disturbance such as wildfire or insect outbreaks, and managing
for reliable flow of water.

The draft revised forest plan and this environmental impact statement incorporate models, plan
components, and resource management strategies developed using the latest understanding of climate
and potential changes into the future. Based on Halofsky et al. (2018a), important trends and projections
in climate include:

Montane Ecosystems:

e Over the historical period of record (1895-2012), the annual mean monthly minimum temperature
increased by about 2.9 degrees Fahrenheit, while the annual mean monthly maximum temperature
increased by about 1.2 degrees Fahrenheit.

e By 2100, annual mean monthly minimum temperatures are projected to increase 5 to 10 degrees
Fahrenheit while the annual mean monthly maximum temperatures are projected to increase 7 to
12 degrees Fahrenheit.

e Annual mean monthly precipitation is projected to increase slightly by 2100, although projections for
precipitation have high uncertainty compared to temperature projections.

e Winter maximum temperature is projected to increase above freezing in the mid-21st century.
Summer temperatures are projected to increase 5 degrees Fahrenheit by 2060 and 10 degrees by
2100.

Pine Savanna Ecosystems:

e Warming trends indicate that future climate will be similar to the Montane Ecosystems described
above.

e Even with little or no change in precipitation, there is the potential for summer drying or drought
due to the increased heat and increased evapotranspiration.

Revised forest plan direction incorporates strategies to address the uncertainties associated with climate
change and its potential impacts to vegetation. While many effects of climate change are anticipated to
be gradual, there is also the potential for interacting disturbances such as insects, drought and fire to
drive systems towards sudden large-scale transformations (Millar and Stephenson 2015). For example,
dry forests that already occur at the edge of their climatic tolerance are increasingly prone to conversion
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to non-forests after wildfires due to regeneration failure (Stevens-Rumann et al. 2018). This trend is likely
to continue in the future across all forest types as large wildfires remove local seed source and suitable
climate space for tree regeneration becomes increasingly rare (Bell et al. 2014, Harvey et al. 2016b,
Andrus et al. 2018). Indeed, the ponderosa pine systems of the pine savanna ecosystems have
experienced high rates of cover type conversion due to recent fires. In Ashland, for example, in the 1990s
approximately 219,214 acres were classified with forest cover, in 2012 approximately 116,708 acres were
classified as forested. The net change is an almost 50 percent reduction of the forest cover from what
occurred in the 1990s (U.S. Department of Agriculture 2014). While most of this area will likely
regenerate naturally or with planting efforts, it is likely that a significant portion will remain unforested
for at least the next few decades due to a lack of seed source. Desired conditions outlined in the plan are
designed to make these forests more resilient to future wildfire and thereby mitigate the potential for
large-scale loss of ecosystem services (Millar and Stephenson 2015).

Approaches to address forest and ecosystem management in the face of an uncertain and variable future
should be flexible, emphasize ecological processes; and have the capacity to change, and to adapt, to
new information as it becomes available (Millar et al. 2007). Approaches commonly published in the
literature include promoting resilience to change, creating resistance to change, and enabling forests to
respond to change (Holling 1973, Millar et al. 2007, Janowiak et al. 2014, Halofsky et al. 2018a;b;in
press). Resilience is defined as the degree to which forests and ecosystems can recover from one or more
disturbances without a major shift in composition or function, and is the most commonly suggested
adaptation option discussed in a climate-change context (Millar et al. 2007). Resilient forests
accommodate gradual changes related to climate and are able to cope with disturbances. Resistance is
the ability of the forest or ecosystem to withstand disturbances without significant loss of structure or
function, in other words, to remain unchanged. From a management perspective, resistance includes
both the degree to which communities are able to resist change, such as from warming climate; and the
manipulation of the physical environment to counteract and resist physical or biological change, such as
through burning or harvest treatments (Halofsky et al. 2018a). The response approach intentionally
accommodates change rather than resists it, with a goal of enabling or facilitating forest ecosystems to
respond adaptively as environmental changes accrue. Treatments would mimic, assist or enable ongoing
natural adaptive processes, anticipating events outside the historical conditions, such as extended fire
seasons or increased summer water deficits. Response tactics may include such practices as shifting
desired species to new potentially more favorable sites through planting, managing early successional
forests to “reset” normal successional trajectories to create desired future patterns and structures, and
promoting connected landscapes (Millar et al. 2007). No single approach will fit all situations, and
integration of various adaptive approaches and management practices is the best strategy (Spittlehouse
and Stewart 2003, Millar et al. 2007). A tactic or action may be consistent with two or three of the
adaptive approaches.

For the development of the programmatic management direction in the revised forest plan, all
approaches above are integrated to one degree or another, though promoting resilience is the primary
approach. The resistance approach is integrated, for example with protection of highly valued habitats,
species or other resources. Approaches that could be considered response options are promotion of
landscape connectivity and treatments in young stands to develop desired future forest patterns and
structures. Another key plan component that is critical in the context of future climate change is the
establishment of a monitoring plan to inform an adaptive management approach. This enables the
intentional use of monitoring to evaluate effectiveness of our plan direction and resulting management
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actions. For example, monitoring tree regeneration will provide critical information on possible climate
change effects to this vulnerable life stage (Stevens-Rumann et al. 2018).

It is acknowledged that there is an incomplete understanding of both climate change and its potential
impact to forests and ecosystems. To better understand the threats and vulnerabilities posed by climate
change and examine how plan direction could promote adaptation strategies and tactics that promote
resilience to changing climatic conditions, the Custer Gallatin National Forest worked with partners from
other Federal agencies, universities and non-governmental organizations. A series of workshops in 2018
used best available scientific information to assess the vulnerability of potential vegetation types and
cover types to projected climate change and identified and evaluated management options aimed at
achieving or maintaining ecological integrity. The explicit goal of the project was to assess climate
vulnerability of forest vegetation and evaluate management options in support of the Custer Gallatin
National Forest Plan revision. Objectives of the effort included:

1. Assessing vulnerability to climate change of key ecosystem characteristics within broad potential
vegetation types based on exposure, sensitivity, adaptive capacity.

2. ldentifying ecological characteristics for which the stated desired condition is not appropriate given
climate change.

3. Identifying and evaluating broad adaption strategies and management options for maintaining the
ecological integrity of vulnerable vegetation types in the desired condition under climate change.

4. Evaluating the feasibility of these adaptation strategies and management options and prioritizing
them relative to geographic location, need, effectiveness, and feasibility.

Results of this effort were used to inform and refine the development of desired conditions as well as
provide important strategies and tactics, many of which are reflected in the Management Approaches
(appendix A). The full report from this series of workshops is available in Hansen et al. (2018). The
following are a few of the conclusions from workshop members that have been incorporated in to the
revised plan, the management approaches (appendix A), or the analysis:

e Given uncertainty in some tree species tolerances to climate and soils and high uncertainty in future
climate and vegetation response, adaptive management and experiments across biophysical
gradients are needed for reducing uncertainty.

e Well-designed monitoring of climate, vegetation, and ecological conditions is important for tracking
the condition of key response variables in the context of management and environmental change.
Many vital signs of ecological integrity can now be harvested at low cost from remote sensing and
other data sources. The Federal agencies present in the Greater Yellowstone Ecosystem are all doing
some level of monitoring and coordination among them is most likely to lead to robust monitoring
across the ecosystem.

e Itisimportant to not only identify potential ecological consequences of climate change, but to
prioritize the changes to identify which are most important for management action. Relatedly, any
recommendations will make will be more likely to be effective if they are actionable by managers.

e While there is high uncertainty in projections of future climate and vegetation response, there is
high agreement that some trends are likely and these should be considered by management. These
include more fire, reduced soil moisture effects at lower elevations, warming effects at upper tree
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line, reduced snowpack and river flows, and increased levels of pests such as bark beetles (such as,
increased future fire in the Greater Yellowstone Ecosystem may be analogous to sea level rise in
coastal areas, a very likely bet in the long-term). Assume the forest will burn more, that snow pack
will decline, and the river flows will be reduced and manage accordingly. Temperature changes will
overwhelm precipitation increases, particularly at lower tree line.

e The spatial and temporal patterns with which these trends are manifest may be gradual or episodic
due to interactions among natural climate variation, human effects on climate, and random events.
For example, the shifting upslope of lower tree line under warming may be gradual with drought
induced tree mortality or episodic with a large, intense fire being a regime shift to the community.
Management strategies should be robust relative to these varying types of change.

e Many of the tree species may be relatively resilient to projected climate with regards to regeneration
and distribution. However, increased fire is likely to shift existing forests to younger age classes and
smaller size classes. This would reduce the habitat qualities and ecosystem services associated with
large trees and late seral forests.

¢ The Cold potential vegetation type spans a relatively wide range of climate conditions from dry to
wet. Thus, vulnerability may vary within the Cold potential vegetation type and more landscape
specific management approaches may be appropriate.

e Successful management of vegetation and ecosystems during this period of rapid environmental
change will require “anticipatory” planning and management. Trends in climate, land use, invasives,
recreation, etc. should be tracked past to present and forecast into the future so management
strategies can be designed to help the ecosystem be resilient to the changes that may be happening
in future decades. Plotting the natural range of variation from past periods, trends in condition in
recent decades, and forecasted trends provides a context for vulnerability assessment and
prioritizing management needs.

In summary, as noted by Halofsky et al. (2018a), a warming climate will rarely be the direct agent of
change for terrestrial vegetation on the Custer Gallatin National Forest. Rather, most of the changes will
likely result from responses to climate change-induced disturbance or to some combination of other
climate-exacerbated stressors. Whether it is invasive species (such as, white pine blister rust), drought,
uncharacteristic wildfires, elevated native insect and disease levels, loss of fire-adapted trees, or
unusually high forest densities, the most significant effect of climate change is likely to be further
exacerbating these stressors and “stress complexes”. Plan direction, which emphasizes ecological
integrity and resilience, will be critical to minimizing the undesirable effects of these increasing and
interacting stressors. Nevertheless, managers and the public should expect climate change to drive
profound and often surprising changes on ecosystem structure, function and composition in the coming
decades.

Vegetation Modeling

This analysis relies on analytical vegetation models to assess both natural range of variation and the
potential effects of plan direction on future vegetation conditions. It is important to understand the
strengths and limitations of the analytical models to appropriately interpret the results. Out of necessity,
the models simplify very complex and dynamic relationships between ecosystem processes and drivers
(such as climate, fire and succession) and vegetation over time and space. The models use a given set of
assumptions, including fire regimes, insect or disease activity, the rate of tree growth, stand structure
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change over time (succession), etc. These assumptions are based on analysis and corroboration of actual
data (such as fire history and historical vegetation information) and review of scientific literature, as well
as professional judgement and experience of resource specialists familiar with the ecosystems and forest
types of the Custer Gallatin. Though best available information and knowledge is used to build these
models, there is nevertheless a high degree of variability and uncertainty associated with the model
results because of the ecological complexity and imperfect knowledge of system dynamics. When
modeling future conditions, the precise timing, magnitude and location of disturbances will differ from
that modeled, resulting in different effects to vegetation compared to model outputs. As such, while
model results provide a good indication of how vegetation may change over time, they are most useful
for assessing broad ranges of ecosystem characteristics under historic disturbance regimes (for example,
estimating the natural range of variability) and for comparing relative effects among alternatives.
Moreover, although models are helpful, they are but one tool used to inform the analysis of effects in
this environmental impact statement. Model outputs augment other sources of information, including
research and professional knowledge of how ecosystem processes (such as succession) and
disturbances/stressors (such as fire, insect, harvest, and climate) might influence changes in vegetation
conditions over time, especially at the scale of the planning unit. All these sources of information are
used in the evaluation of environmental consequences of the alternatives. Appendix B provides
additional detail on vegetation modeling and methodologies.

Modeling Natural Range of Variation

To quantify the natural range of variation, modeling was done to simulate vegetation conditions prior to
European settlement. The best available model is SIMulating Patterns and Processes at Landscape scalEs
(SIMPPLLE) Version 1.4.0 (September 2017). This model was developed in Region 1 to assess landscape-
level management questions. It is a spatially-explicit, dynamic landscape model used for projecting
temporal changes in the spatial distribution of vegetation in response to insects, disease, wildland fire,
and other disturbances (Chew et al. 2012a). The model is designed to provide a balance between
incorporating enough complexity to provide an acceptable level of realism while making enough
simplifications to be a useful management tool in planning processes.

One of the main utilities of the model is its stochastic nature. Managers cannot know with precision the
specific types, locations, and extents of natural disturbances that will occur on the landscape. Therefore,
the SIMPPLLE model will randomly assign fire, insect, and disease processes on the landscape in a
manner consistent with what is known about the nature of these disturbances (such as, insect-prone
stands have a higher hazard and probability of getting an infestation, especially in a dry climate cycle).
The model is typically run for multiple iterations to allow the manager to see a variety of possible
projections, look for patterns, and adjust management response accordingly.

The other main utility of the SIMPPLLE model is its spatially interactive nature. Landscape dynamics are
inherently spatial. A process or condition occurring on one site is dependent, to an extent, on adjacent
sites. Consider a fire event. SIMPPLLE simulates fire by assigning fire starts with a probability consist