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ABSTRACT

This Environmental Impact Statement describes five alternatives and their
environmental consequences for revising the Land and Resource Management Plan
(Forest Plan) for the Ozark-St. Francis National Forests. It includes a "no action"
alternative, which would continue managing the land and resources of the Ozark-St.
Francis National Forests under the 1986 Forest Plan as amended. The alternatives
provide different mixes of goods and services through various goals, objectives,
management areas, standards, and monitoring requirements for the planning period
(10 to 15 years) beginning with the approval of the Revised Plan. Revised
management direction is developed for all of the lands and resources on the Ozark-
St. Francis National Forests.
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CHAPTER 1
PURPOSE AND NEED

INTRODUCTION

The United States Department of Agriculture (USDA) Forest Service (FS) has prepared
this Final Environmental Impact Statement (FEIS) in compliance with the National
Environmental Policy Act (NEPA) and other relevant federal and state laws and
regulations. This FEIS discloses the direct, indirect, and cumulative environmental
impacts that would result from the proposed action and alternatives. The document
is organized into five chapters:

>

CHAPTER 1. PURPOSE AND NEED FOR ACTION: This chapter includes
information on the history of the project proposal, the purpose of and need
for the project, and the agency’s proposal for achieving that purpose and
need. This section also details how the USDA FS informed the public of the
proposal and how the public responded.

CHAPTER 2. ALTERNATIVES, INCLUDING THE PROPOSED ACTION: This
chapter provides a more detailed description of the Agency's proposed
action as well as alternative methods for achieving the stated purpose.
These alternatives were developed based on significant issues raised by
the public and other agencies. Finally, this section provides summary
tables of the environmental consequences associated with each issue.

CHAPTER 3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES: This chapter describes the environmental effects of
implementing the proposed action and other alternatives.

CHAPTER 4. PREPARERS: This chapter provides a list of preparers and
agencies consulted during the development of the final environmental
impact statement.

CHAPTER 5. DISTRIBUTION LIST: This is a list of individuals and
organizations that have been sent a copy of the FEIS and Revised Land
and Resource Management Plan.

APPENDICES: The appendices provide more detailed information to
support the analyses presented in the FEIS.

FINAL ENVIRONMENTAL IMPACT STATEMENT 1-1
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PROPOSED ACTION

The purpose of this proposed action is to revise the Land and Resource Management
Plan (LRMP) for the Ozark-St. Francis National Forests. The revised LRMP guides all
natural resource management activities on the Ozark-St. Francis National Forests
(OSFNFs) to meet the objective of Federal law, regulations, and policy. The proposed
action would also affect a wide range of socioeconomic factors as they relate to
natural resources. The existing LRMP for the OSFNFs was approved July 1986. As of
FY 2004, the existing LRMP has been amended 13 times. Revision of the LRMP is
now needed to satisfy regulation requirements and to address new information about
the forests and their uses.

The regulations implementing the National Forest Management Act (NFMA) instruct
the Regional Forester to make periodic revisions to LRMP and to provide the basis for
any revision. The instructions to revise forest plans, the basis for revision, are found
in Code of Federal Regulations (CFR) 36 CFR 219.10(g).

The Final Environmental Impact Statement (FEIS) describes the analysis of five
alternatives for revising the LRMP of the OSFNFs and discloses the environmental
effects of the alternatives. The FEIS is guided by the implementing regulations of the
National Environmental Policy Act (NEPA) found in the Council of Environmental
Quality (CEQ) Regulations, Title 40, CFR, Part 1500. The companion document to this
FEIS is the Revised Land and Resource Management Plan (LRMP)—a detailed
presentation of the preferred alternative.

FOREST PLAN DECISIONS

National Forest System resource allocation and management decisions are made in
two stages. The first stage is the LRMP-level decisions, which allocates lands and
resources to various uses or conditions by establishing management areas and
management prescriptions for the land and resources within the plan area. The
second stage is approval of project-level decisions.

Land and Resource Management Plans do not compel the Agency to undertake any
site-specific projects; rather, plans establish overall goals and objectives (or desired
resource conditions) that the individual national forest strives to meet. Land and
Resource Management Plans also establish limitations on what actions would be
authorized, and what conditions would be met during project level decision.

1-2 FINAL ENVIRONMENTAL IMPACT STATEMENT
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The primary decisions made in a Land and Resource Management Plan include:

>

>

Establishment of the forest-wide multiple-use goals and objectives [36 CFR
219.11(b)].

Establishment of forest-wide management requirements [36 CFR 219.13 to
219.27].

Establishment of multiple-use prescriptions and associated standards for
each management area [36 CFR 219.11(c)].

Determination of land that is suitable for the production of timber [16 U.S.C.
1604 (k) and 36 CFR 219.14].

Establishment of allowable sale quantity for timber within a time frame
specified in the plan [36 CFR 219.16].

Establishment of monitoring and evaluation requirements [36 CFR
219.11(d)].

Recommendation of roadless areas as potential wilderness areas [36 CFR
219.17].

Where applicable, identify those lands which are administratively available for
leasing [36 CFR 228.102 (d)] and when appropriate, authorize the Bureau of
Land Management to offer those specific lands for lease [36 CFR 228.102

(€)].

The authorization of site-specific activities within a plan area occurs through project
decision making, which is the implementation stage of forest planning. Project level
decision requires compliance with NEPA procedures and a determination that the
project is consistent with the LRMP.

SUPPORTING ENVIRONMENTAL IMPACT STATEMENTS

The following Environmental Impact Statements contain environmental analyses that
are not repeated in this FEIS, but provide supporting documentation for some of the
forest plan decisions.

>

>

Final Environmental Impact Statement for the Suppression of the Southern
Pine Beetle (USDA Forest Service, Southern Region 1987)

Final Environmental Impact Statement for RARE Il (USDA Forest Service,
Southern Region 1979)

Final Environmental Impact Statement for Vegetation Management in the
Ozark-Ouachita Mountain (USDA Forest Service, Southern Region 1990)
Final Environmental Impact Statement, Wild and Scenic River Study Report
on Thirteen Rivers in the Ozark National Forest (USDA Forest Service, Ozark
National Forest 1991)

Ozark-Ouachita Highlands Assessment (USDA Forest Service, Southern
Region 1999)

Final Environmental Impact Statement for Forest Service Roadless Area
Conservation (USDA Forest Service, Washington Office 2000)

Southern Resource Assessment (USDA Forest Service, Southern Region
2002)

FINAL ENVIRONMENTAL IMPACT STATEMENT 1-3
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FOREST PROFILE

Located in a land of rolling hills and mountains primarily in Northwest Arkansas, the
Ozark National Forest was created by President Theodore Roosevelt in 1908. The
Ozark National Forest is divided into six ranger districts and one job corps located in
16 counties. It contains six geographical units in Northwest Arkansas: Wedington,
Lee Creek, Main Division, Magazine, Sylamore, and Henry R. Koen Experimental
Forest. The 1.2 million acres of forest consist of two-thirds mixed oak and hickory
hardwood and one-third shortleaf pine forest ecosystems. The Ozark National Forest
is characterized by steep slopes with vertical sandstone and limestone bluffs.

The St. Francis National Forest is located in two counties in eastern Arkansas and
derives its name from the St. Francis River. Most of the forest is situated on
Crowley’s Ridge but a portion is in the low flatlands along the Mississippi River. The
St. Francis National Forest, one of the smallest national forests, covers 21,000
acres.

The St. Francis National Forest was established in 1960 when it was administratively
combined with the Ozark National Forest.

PUBLIC INVOLVEMENT

Public involvement is a key part of the planning process. Providing for public
comment helps identify what people want from the national forests in the form of
goods, services, and environmental conditions. Issues submitted by the public, as
well as from within the Forest Service, guided the need to change current
management strategies. Some of the issues listed below were obtained from appeals
of the forest plans. The public also submitted issues during public involvement
efforts conducted by Forest Service personnel during the past three years.

In addition to the emerging issues, the need for change was identified through the
Analysis of the Management Situation. This analysis also provides a basis for
formulating a broad range of reasonable alternatives. A detailed account of the
public involvement process is in Appendix A, "Summary of Public Involvement."

PLANNING PROCESS

Forest planning occurs within the overall framework provided by implementing the
regulations of NFMA and NEPA. National, regional, and forest planning form an
integrated three-level process. This process requires a continuous flow of information
and management direction among three Forest Service administrative levels.
Information from forest planning flows upward to the national level for use in the RPA
program where, in turn, information flows back to the forest level. In this structure,
regional planning is the principal process for conveying information between forest
and national levels.

1-4 FINAL ENVIRONMENTAL IMPACT STATEMENT
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Planning actions required by the NFMA and used in this planning process are:

=

CONOOrWNE

Identification of issues, concerns, and opportunities.
Development of planning criteria.

Inventory of resources and data collection.

Analysis of the Management Situation.

Formulation of alternatives.

Estimation of effects of alternatives.

Evaluation of alternatives.

Recommendation of preferred alternative.

Approval and implementation.

Monitoring and evaluation.

The results of Planning Steps 1 to 8 are described in this document. Refer to
Appendix A, "Summary of Public Involvement" and Appendix B, "The Analysis
Process," for more detail on the results of these steps.

SUMMARY OF SIGNIFICANT ISSUES

The following issues and planning questions were used to develop alternatives for
the forest plan revision process.

1.

Mix of Recreation Opportunities

The Forests need to determine the mix of developed and dispersed recreation,
the type of development, settings, and services to provide in the next 15
years.

. Public Access

The Forests need to determine the combination of land allocation for public
access, open and closed roads, and motorized travel to minimize conflict
among users, provide recreation opportunities, and protect the resources.

Special Areas

The Forests need to determine what special areas are needed. Some
examples are: wild and scenic rivers, special interest areas, wildernesses,
scenic byways, research natural areas (RNAs), and experimental forests.

Ecosystem Health and Sustainability

The Forests need to determine what actions and land allocations are needed
to ensure the health of ecosystems while considering plant, animal, and
human interaction.

Relationship of National Forest Management to Communities and Economies
The issue is how to balance the economic and social needs of the public while
managing for forest health and sustainability.

FINAL ENVIRONMENTAL IMPACT STATEMENT 1-5
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PLANNING PROCESS RECORDS

The Ozark-St. Francis National Forests Interdisciplinary Team is responsible for
developing the Revised Forest Plan. Efforts were made to provide detailed
explanations of each step of the revision in the form of process (or planning) records.
This FEIS contains summaries of the process records and includes references to the
parent records. Process records are on file in the Forest Supervisor's Office. To
review these records, contact:

Supervisor’s Office
Ozark-St. Francis NFs
605 West Main Street

Russellville, AR 72801
Telephone: 479-964-7200
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CHAPTER 2
ALTERNATIVES

INTRODUCTION

This chapter summarizes and compares the alternatives that were developed as
potential management strategies for the Ozark-St. Francis National Forests (OSFNFs).
Alternatives provide a framework for analyzing different ways of meeting the purpose
and need and for addressing the issues in Chapter 1. This chapter describes in detail
the five alternatives considered in this Environmental Impact Statement, as well as the
process used to develop the alternatives, and how they respond to the significant
issues identified in Chapter 1. This chapter also describes the "no action" alternative
that would continue current management direction, discusses how the alternatives
conform to national and regional direction, and describes why some alternatives were
originally considered and later eliminated from detailed study.

All of the alternatives were designed to be fully implementable and achievable and to
meet the purpose and need of the Revised Forest Plan. They all address the significant
issues described in Chapter 1. While all alternatives provide a wide range of multiple
uses, goods, and services, each alternative has a different approach to how they
address the significant issues.

ALTERNATIVE DEVELOPMENT

The alternative development process consisted of four different phases and involved a
cooperative effort with the public and Forest Service employees. The public
involvement strategy used to develop the alternatives is summarized in Chapter 1 and
detailed in Appendix A.

Phase | developed alternative themes. Alternative themes are broad and general
descriptions of management direction that suggests a particular emphasis toward
particular resources, uses, or conditions. Each theme proposes a different strategy for
addressing the significant issues summarized in Chapter 1. The Interdisciplinary Team
(IDT) also considered other associated factors including social considerations and the
capability of the land to support different management activities. The four themes
developed are:

Theme A: Priority is given to producing cost-effective goods and services beneficial
to local communities and economies.

FINAL ENVIRONMENTAL IMPACT STATEMENT 2-1



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

Theme B: Priority is given to restoring natural resource processes and ecosystems.
Theme C: Priority is given to balancing age classes across the Forests.

Theme D: Priority is given to balancing the wide diversity of interests and values in
management of the Forests using a mix of vegetation management practices.

Phase Il involved mapping the four alternative themes and "current direction." The
Phase Il maps presented the land allocations with each allocation consisting of a
management emphasis and applicable management direction.

In Phase lll, these themes were posted on the Forest web site, mailed to interested
parties, and summarized in the Forest Planning newsletter, The Ozark Connection.
Three public meetings and a series of meetings with Ozark-St. Francis National Forests
employees were held in March 2004 to gather additional input and further refine the
themes and maps. Comments from the public were solicited.

Phase IV analyzed the comments to determine whether modifications to the alternative
direction or allocations were needed and whether other alternatives need to be
developed. Based on public input, the original four alternative themes (with some
modifications) became Alternatives B through E, and the Current Direction (No Action)
Alternative became Alternative A. No additional alternatives were developed.

CONSISTENCY WITH RESOURCES PLANNING ACT

The National Forest Management Act (NFMA) regulations at 36 CFR 219.12(f)(6)
require the Forest Plans to respond to and incorporate the Renewable Resource
Planning Act (RRPA) objectives. The last RRPA Program was developed in 1995.
Currently, the Forest Service Strategic Plan (2004-2008) provides the overarching
national guidance for forest planning, national objectives, and the Agency as required
by the Government Performance and Results Act. All of the alternatives in this EIS
incorporate these broad objectives.

ALTERNATIVES ELIMINATED FROM DETAILED STUDY

Six alternatives in addition to current management direction were considered during
the alternative development process. Two alternatives were eliminated from detailed
study. One alternative was developed internally; an outside group proposed the other.
Many aspects of these themes are incorporated into other alternatives. The following
briefly describes each of the alternatives that were not studied in detail and discusses
the reasons for their elimination. These alternatives are labeled by their major
emphasis.

2-2 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

MINIMUM MANAGEMENT ALTERNATIVE

This alternative would emphasize resource management with minimal human
intervention to the natural resources. Active management would be for the protection
of resources, for meeting legal requirements, and for maintaining current recreation
opportunities.

Within a few decades, potential old-growth areas would come to represent the majority
of the forests because of minimal management activity. There would be no regular,
periodic harvest of green timber; therefore, no "suitable" forestland. The landscape
character would change, moving toward high scenic integrity. Emphasis would be on
dispersed and non-motorized recreation opportunities. No new developed recreation
facilities would be constructed.

Risk of loss of critical habitat for threatened and endangered species, danger to forest
visitors, risk of damage to private property through Forest Service inaction, or
introduction of an exotic pest would be considered unhealthy forest conditions
requiring human intervention. Human intervention would also be used to maintain or
increase existing rare communities. Roads not needed for legal requirements and
other resource needs would be closed or obliterated.

Reasons Minimum Management Alternative Was Eliminated From Detailed Study

After considering this preliminary information, it was determined that Minimum
Management Alternative did not need to be further evaluated in detail in this FEIS. The
reasons are:

» After further analyses, it was determined that this alternative, as originally
envisioned, would not meet all the legal requirements of the National Forest
Management Act (NFMA) of 1976, the Multiple-Use Sustained-Yield Act (MUSYA)
of 1960, and the Endangered Species Act (ESA) of 1973.

» This alternative does not address all the forest planning issues that have been
identified by the public.

» Another alternative (Alternative B) considered in detail provides for relatively low
levels of management activities.

The 219 regulations specify that the planning team should "formulate a broad range of
reasonable alternatives according to NEPA procedures" [36 CFR 219.12(f)]. With
respect to meeting NEPA procedures, the alternatives developed the need to respond
to the "purpose and need". The "purpose and need" of revising the forest plan is to
address the changing conditions that were identified on the OSFNFs including an
analysis of the current situation and changing public values as represented by the five
issues.
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This alternative, with its emphasis on "minimal human intervention," would not address
all these issues and would not meet the "purpose and need" as required by NEPA.

Another expression of the "purpose and need" of the forest plan is in the NFMA
regulations where it states that the "resulting plans shall provide for multiple use and
sustained yield of goods and services from the National Forest System in a way that
maximizes long-term net public benefits in an environmentally sound manner" (36 CFR
219.1). The MUSYA states that the Secretary of Agriculture should "develop and
administer the renewable surface resources of the national forests for multiple use
and sustained yield of the several products and services obtained there from" (Section
2). Again, with its focus on "minimal human intervention," this alternative is not an
alternative that would provide "for multiple use and sustained yield of goods and
services."

Additionally, the requirement to "maintain viable populations of existing native and
desired non-native vertebrate species in the planning area" (36 CFR 219.19) would not
be met. As is explained in Chapter 3 of this FEIS, a significant level of management is
needed (at least over the next 10 to 50 years) to restore and maintain these
disturbance-dependant communities. A certain amount of "human intervention" is
needed to get these communities into the desired conditions of composition and
structure, so that in the future, natural disturbances along with appropriate prescribed
fire levels could maintain these communities. However, the levels of management
activities that would be needed over the next 10 to 50 years to create these conditions
would be inconsistent with the overall goal of this alternative.

With respect to the Agency’s "Healthy Forests Initiative," a management emphasis to
change the situation where forests would be overloaded with fuels, and vulnerable to
severe wildland fires, would not lead to a healthy forest. Minimizing "human
intervention" would increase susceptibility of the forest to insect and disease
outbreaks, which would create increased fuel-loading problems, and increase the risks
to other resources and to adjacent private lands. This alternative would not address
these problems and areas of concern.

Apart from the low levels of human intervention, the other aspects of this alternative
such as medium to large acreages in old-growth or late-successional conditions,
maintaining roadless area characteristics, and providing for an emphasis on dispersed
recreation activities, etc., are similarly represented in Alternatives B, C, D, and E.

While this alternative addresses some of the issues, there are other management
issues that have been raised by the public that are not addressed. In addition to the
forest health and wildlife habitat management concerns expressed above, this
alternative does not address the issue that there are demands for various forest
products such as high-quality sawtimber, which are of limited supply from private
lands, but are available from National Forest lands.

Lastly, the Minimum Level Benchmark is "the minimum level of management which
would be needed to maintain and protect the unit as part of the National Forest
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System together with associated costs and benefits" [36 CFR 219.12(e)(1)(i)]. This
alternative would not meet the requirements for the "minimum benchmark levels."

Because of all these factors, it was determined that further study of this alternative
was not needed.

SIERRA CLUB ALTERNATIVE

The Sierra Club presented this alternative. This alternative is entitled the "The Citizens’
Forest Plan." The Sierra Club requested that this plan be adopted by the U.S. Forest
Service to guide the management of the Ouachita and Ozark-St. Francis National
Forests. The full text of the Sierra Club’s proposal is included in the process record and
available for public review. The following summarizes the major points of the Sierra
Club's alternative that affects the Ozark-St. Francis National Forests:

» Wild and Scenic Streams
Designate the lllinois Bayou; the North, East, and Middle Forks of the lllinois
Bayou; Falling Water Creek; East Fork of the Little Buffalo River; and Cole Fork
Branch. No logging, road building, road construction, or road reconstruction of
any kind will be allowed within the complete watershed of any designated wild
and scenic stream.

» Wilderness
Roadless Area Review and Evaluation Il (RARE Il) areas should be reexamined
for qualification as wilderness areas. Additions to existing wilderness areas
consisting of qualified adjacent lands should also be examined. The U.S. Forest
Service should also work to expand its protected lands category by including
other semi-roadless and special interest areas for protection.

> Large Conservation Areas
Large and contiguous areas of up to 500,000 acres should be set aside for
conservation, watershed protection, and wildlife preservation purposes. No
logging, additional road construction, or road reconstruction of any kind will be
allowed in these areas. Motorized recreation will be allowed but only on open
and/or designated roads or trails.

» Recreation
Both concentrated and dispersed recreational activities will be emphasized to
the extent that they do not harm the forest environment or its wildlife.

» Off Road Vehicles
ORVs use should be restricted to open roads and/or designated trails.

> Fire
Burning in the national forests can still continue as a natural tool, but will be
conducted only where site-specific data exist that show a natural propensity for
fire and with a site-specific burning cycle that will mimic prehistoric conditions.
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Fire will not be used as a tool to artificially manipulate forest plant species
composition. Fires started by lightning strikes will be given preference in
allowing a natural burn to continue unless it threatens private property or if
environmental or weather conditions cause it to become dangerous.

Natural Biodiversity

All timber or wildlife management or fire activity will ensure that the native
biodiversity of the OSFNFs will be maintained and/or reestablished. Timber or
wildlife management activities will not be used to artificially manipulate the
species composition of either forest for commercial or extractive reasons.

Forest Pests

The Ozark-St. Francis National Forests will emphasize the return of the Forests
to their documented natural biodiversity in order that forest pest infestations
can be minimized and/or eliminated. Where the Forest Service has managed
the Forests to change the natural biodiversity into monoculture stands of pine,
those stands will be managed to return them to a natural pine-hardwood
mixture with natural competition being the preferred management tool.

Free Flowing Streams
No free-flowing section of a stream or any free-flowing stream on national forest
lands will be dammed and/or impounded for any reason.

Reasons Sierra Club Alternative Was Eliminated from Detailed Study

This alternative was not analyzed in detail for the following reasons:

After reviewing the Citizens' Alternative, it was felt that most of the proposals are
already incorporated into the full range of Alternatives B, C, D, and E.

2-6

» Wild and Scenic Rivers

Amendment 7 of the Current Forest Plan established corridors for six wild and
scenic rivers designated by Congress in 1992. The river suitability study
conducted to determine whether those rivers were suitable for designation
included other rivers. During this plan revision, the original study was used to
determine if anything had changed to recommend the other rivers for
designation.

The North Fork of the lllinois Bayou had circumstance that changed. In 1990,
the city of Russellville was studying building a water impoundment on the North
Fork of the lllinois Bayou River. Since that time, the city developed a water
source on Huckleberry Creek, outside the forest boundary. Alternatives B, C,
and E include the North Fork as a proposed wild and scenic river addition. Other
rivers such as Cole Fork Branch, East Fork of the Little Buffalo, and Falling
Water Creek were reviewed. The study pointed out Cole Fork Branch was inside
the Clifty Canyon Special Interest Area (SIA). Current Forest Plan direction
provides adequate protection of the outstandingly remarkable values for that
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river. The existing SlAs, including Clifty Canyon, are proposed in all alternatives
in the Revised Plan under Management Area 1.G. This management area
provides adequate protection of the rivers' outstandingly remarkable values. For
these reasons, Cole Fork Branch is not being re-considered for
recommendation. Falling Water Creek and the East Fork of the Little Buffalo
were not recommended because they did not have enough outstandingly
remarkable values to warrant recommendation. This situation has not changed,
and these rivers are not recommended. The OSFNFs reviewed other rivers
considered during that study as well, and nothing has changed to merit any
further recommendations.

» Wilderness
An inventory of roadless areas was completed for this revision. The criteria in
Chapter 7 FSH 1909.12 were used to determine if roadless areas exist, and if
so, should these areas be recommended for further study. That inventory
included all the original 1979 RARE |l areas as well as adjacent lands. Some
adjacent acquired lands are included as areas recommended for designation in
alternatives C and E. The results of that inventory can be found in Appendix C.

Management Areas 2.D and 2.F, the Upper Buffalo and Indian Creek Dispersed
Recreation Areas, are proposed as motorized and non-motorized recreation
areas in Alternatives C and E. Four additional SlIAs are proposed in Alternatives
CandE.

» Large Conservation Areas
Alternative B has a custodial management area (0.A.) of over 500,000 acres
where timber harvest, prescribed fire, wildland fire use, and integrated pest
management are only used to provide for safety and legal requirements. Access
is provided primarily through existing state roads and forest service arterial and
collector roads.

» Recreation
In all alternatives, both concentrated and dispersed recreational activities are
emphasized to the extent that they do not harm the forest environment or its
wildlife.

» Off-Highway Vehicle (OHV) Use
OHV use is limited to designated roads and trails in all alternatives. All
alternatives close the St. Francis National Forest and the Wedington Unit on the
Ozark National Forest to OHV use. This is more restrictive than what is proposed
in the Citizens' Alternative.
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> Fire
The direct, indirect, and cumulative effects of different amounts of prescribed
fire are analyzed in all alternatives in this FEIS. A separate Environmental
Impact Statement (EIS) to determine the effects of fire on the ecosystem would
most likely find similar results as this FEIS.

» Natural Biodiversity
All alternatives consider biodiversity. Of the five significant issues, Issue 4
(Ecosystem Health and Sustainability), is a major part of the analysis in this
FEIS. That issue is broken down into five sub-issues. Biodiversity is number one
on the list and is considered in all alternatives.

» Forest Pests
Of the five significant issues, Issue 4 (Ecosystem Health and Sustainability), is a
major part of the analysis in this FEIS. This issue is broken down into five sub-
issues. Maintenance of the forest ecosystem health and vitality is Sub-lssue 3.
All alternatives consider the effects of the proposed management strategies on
maintenance forest health. The effects on both the pine and hardwood forests
are analyzed in the alternatives considered.

» Free Flowing Streams
The free flowing nature of all six Wild and Scenic Rivers on the OSFNFs are
protected by Congressional designation. Any other proposal to dam or impound
any other stream would require a separate environmental analysis. No such
proposals are included in any of the alternatives considered.

ALTERNATIVES CONSIDERED IN DETAIL

Common to All Alternatives

Forest plans and all national forest management activities must conform to
established public policy expressed in federal statutes and administrative directives as
well as applicable state law and regulations. In addition, local forests in consultation
with the public may commit to priorities that will guide all other decisions. Some
common themes, therefore, will be found in each alternative of the Forest Plan. Every
alternative will meet the management requirements of 36 CFR 219.27, and any other
legal and regulatory requirements. These requirements guide the development,
analysis, approval, implementation, and evaluation of forest plans, as well as:

» Maintain basic soil, air, water, and land resources.

» Seek to maintain the viability of all native and desired non-native plants, fish,
and wildlife that occur on National Forest System lands.

» Protect and manage threatened and endangered species according to recovery
plans.

» Provide recreational opportunities and maintain scenic quality in response to
the needs of forest users and local communities.

» Protect heritage resources in accordance with applicable laws and regulations.
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Meet the minimum health and safety standards.
Include the concepts of multiple-use, sustained yield, and ecosystem
management.
Identify lands available for oil and gas leasing.
Respect the exercise of private mineral rights to explore and develop mineral
resources.
Recognize the unique status of American Indians and their rights retained by
treaty with the United States.
Allow Off-Highway Vehicles (OHVs) only on desighated roads and trails.
Close the St. Francis National Forest and Wedington Unit on the Ozark National
Forest to OHV use.
Retain the following areas specifically designated in 1986 Forest Land and
Resource Management Plan
» Henry R. Koen and Sylamore Experimental Forests
» Turkey Ridge and the Dismal Hollow Research Natural Areas
» North Sylamore Creek, Buffalo River, Hurricane Creek, Richland Creek,
Big Piney Creek, and Mulberry River Wild and Scenic Rivers
» Upper Buffalo, Hurricane Creek, Richland Creek, East Fork, and
Leatherwood Wildernesses

Alternative A - No Action Alternative - Current Management

vvyyvwvyy vVvyy

vy

Continues implementing the 1986 Forest Plan, as amended.

Provides a variety of developed and dispersed recreation opportunities.
Manages and protects critical habitat for threatened, endangered, and sensitive
species.

Provides a variety of wildlife habitat across the landscape.
Strives for a balanced age-class distribution.

Emphasizes high quality sawtimber.

(Majority of the Forests is accessible by road.) Retains essentially the same
number of roads.

Allows OHVs only on open roads and designated trails.

Has moderate emphasis on dormant season prescribed burning.

Alternative A would continue with current management and the continuation of the
Land and Resource Management Plan for the Ozark-St. Francis National Forests, as
amended. This Forest Plan was signed in July 1986 and has been amended 13 times.

This alternative reflects how the Current Plan is being implemented as a result of policy
changes, budgets, and personnel. Management activities were designed to improve
the age class distribution in all forest types and provide a balanced market and non-
market resource program to maintain a broad geographic distribution of socio-
economic benefits. A good distribution of age classes was proposed while maintaining
a vigorous forest condition that produced increases in high-quality sawtimber and other
timber products.
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This alternative provides opportunities for developed and dispersed recreation
experiences. Wilderness areas in 1986 included East Fork, Hurricane Creek,
Leatherwood, Richland Creek, and the Upper Buffalo. Wild and Scenic Rivers included
Big Piney Creek, Buffalo River, Hurricane Creek, Mulberry River, North Sylamore Creek,
and Richland Creek This alternative provides for the maintenance of an optimum
population of game and non-game species and protection of sensitive species.

Soil productivity is maintained and improved on disturbed areas. Proposals for mineral
exploration and development are responded to in coordination with other resource
values. Emphasis is given to energy related minerals. The Lands Program is managed
to support multiple resources. A transportation system is provided to meet all resource
needs. Protection measures needed to protect public and resource values are
emphasized.

Prescribed burning is utilized as a vegetation management tool to accomplish resource
management objectives and for fuel treatments to reduce the risk from wildland fire to
natural resources, life, or private property. Wildland fires are managed utilizing the full
array of appropriate management responses proportionate to resource values at risk,
firefighter safety, public safety, and the protection of private property.

Alternative B - Emphasizes Production of Goods and Services

Emphasizes providing goods and services to local economies and communities.
Emphasizes high-use, low-cost recreational activities supporting tourism.
Emphasizes providing high quality scenery.

Adds additional scenic byways across the Forests.

Emphasizes Lake Wedington as an Urban Recreation Forest.

Recommends North Fork of the lllinois Bayou as a Wild and Scenic River.

Manages wildlife for public demand game and non-game species.

Adds a high quality wildlife area.

Increases watershed restoration to improve fisheries for recreational and

beneficial use values.

» Manages timber for sustained yield of high-value forest products on highly
productive lands.

» Provides old growth on unsuitable lands.

» Emphasizes providing access to Forests to enhance recreation opportunities
beneficial to tourism.

» Generally, reduces the amount of long-term permanent access because of a
large area of custodial management. In the short term, access may increase as
needed to achieve management goals.

» Emphasizes energy exploration, development, and production (oil and gas

leases).

VY VVVVYVYVYY

Alternative B concentrates on opportunities that provide good economic returns while
benefiting local communities. Timber management would provide a sustained yield of
wood products emphasizing high quality sawtimber from high-site land and providing
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high economic returns. Vegetation would be actively managed to reduce risk and
threats associated with forest pests especially in areas related to tourism or high-value
timber.

Developed and dispersed recreation opportunities and high-quality scenery would be
provided in a variety of settings that benefit tourism. This alternative shifts from
traditional recreation opportunities toward increasing day-use, sightseeing, and trail
opportunities. Developed recreation focuses on high-use, high-value sites providing the
greatest tourism benefits. Public access (travel-ways, use corridors, trails) would be
maintained in high-use, low-cost areas.

Alternative C - Ecological Restoration Emphasis

Emphasizes biologically driven restoration of ecosystems at the landscape level.
Adds pine and oak woodland emphasis areas.

Mimics natural process in a natural landscape pattern.

Emphasizes controlling non-native invasive species.

Emphasizes management of rare, unique, and sensitive species.
Emphasizes restoring fire-dependent and fire-influenced ecosystems.
Emphasizes wood products as the by-product of ecosystem management.
Adds the Upper Buffalo and Indian Creek Dispersed Recreation Areas
Recommends 471 acres of adjacent land for wilderness additions.
Recommends North Fork of the lllinois Bayou as a Wild and Scenic River.
Adds additional Special Interest Areas.

Adds adjacent acquired land next to existing wildernesses.

Emphasizes providing a wide variety of recreational activities.

Generally, reduces the amount of long-term permanent access. In the short-
term, access may increase as needed to achieve management goals.

VVVVVVVVVVYVYYVYYVYY

Alternative C is biologically driven with an emphasis on restoration of vegetation to a
reference condition (pre-settlement) based on the ecological potential and capability of
the land. When possible, natural processes are mimicked in a landscape pattern.
Restoration activities would produce both large and small openings. Timber production
results from management to restore and maintain natural processes, communities,
and wildlife habitats. Timber sales would facilitate resource goals.

Numerous large and medium sized blocks of old growth are provided on both suitable
and unsuitable lands; small blocks occur scattered throughout the Forests. Integrated
pest management would be implemented to reduce forest health risks.

In some areas of the Forests, scenic resources move gradually toward high-to-very high
scenic integrity. Restoration of areas results in short-term, low-to-moderate scenic
integrity but with a long-term goal of high scenic integrity. A wide variety of recreation
opportunities are provided. Developed and dispersed recreation show increases,
especially activities in support of restoration and ecosystem management.

FINAL ENVIRONMENTAL IMPACT STATEMENT 2-11



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

Terrestrial, riparian, and aquatic ecosystems would be maintained and restored. In
some areas of the Forests, scenic resources would move gradually toward high to very
high scenic integrity. A variety of recreation settings would occur in areas compatible
with restoration. Integrated pest management would be used to lower forest health
risks. Non-native species such as gypsy moth and kudzu would be controlled. Any
restoration needs would be made compatible with wild and scenic river classification
and its outstandingly remarkable values. Access would be provided as needed to
restore and protect aquatic systems, soils, and plant and animal communities.

Alternative D - Balanced Forest Age Class Emphasis

Emphasizes balancing pine and hardwood type age classes.

Attains approximately equal acres in each age class.

Makes all suitable lands available for sustained yield management.

Provides the majority of old growth on unsuitable lands.

Controls and prevents insect and disease risk are on suitable lands using a
variety of silvicultural practices.

Emphasizes prescribed burning to accomplish fuels reduction, silvicultural and
wildlife habitat improvements.

» Provides a variety of developed and dispersed recreation activities.

Manages for consumptive and non-consumptive wildlife species.

» Generally, slightly increases the amount of long-term permanent access. Access
would be developed, maintained, and used to meet the goal of balanced age
classes, wildlife habitat, and production of timber products.

v vVVvVVYVYY

v

The emphasis of Alternative D would be to reach and maintain balanced age classes
on pine and hardwood forest types. All suitable lands would be available for sustained
yield management. On suitable lands, each of the major forest groups would have a
specific target "rotation age" or age at which it would be harvested and replanted with
the same forest group. Insects, diseases, and exotic plant and animal species on
suitable lands are actively controlled and prevented.

Large and medium sized blocks of old growth are provided on both suitable and
unsuitable lands for timber production. Small blocks occur scattered throughout the
Forests. Integrated pest management would be implemented to reduce forest health
risks.

Access would be developed, maintained, and used as needed to meet the goal of
balanced age classes, wildlife habitats, and production of timber products. Developed
and dispersed recreation opportunities are provided in a variety of settings that are
both natural and managed. Riparian areas are managed to retain, restore, and/or
enhance the inherent ecological processes and functions of the associated aquatic,
riparian, and upland components within riparian corridors.
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Alternative E - Balanced Age Class/Restoration Mix (Preferred Alternative)

» Combines management strategies (balance age classes and ecosystem
restoration).

» Focuses dispersed recreation on high-use, low-cost activities.

» Shifts recreation toward day-use, sightseeing, and trail opportunities.

» Adds the Upper Buffalo and Indian Creek Dispersed Recreation Areas.

» Adds additional Special Interest Areas.

» Recommends 471 acres of adjacent land for wilderness additions.

» Recommends North Fork of the Illinois Bayou as a Wild and Scenic River.

» Adds additional scenic byways across the Forests.

» Emphasizes producing high-quality wood products.

» Emphasizes maintaining habitat for diversity of species.

» Emphasizes rare, unique, and sensitive species habitats.

» Emphasizes controlling invasive non-native species.

» Moderately emphasizes old growth (suitable and unsuitable lands).

» Emphasizes prescribed burning for ecosystem restoration, silvicultural reasons,
wildlife habitat, and fuels reduction.

» Emphasizes closing open roads (primarily gates and mounds) or using seasonal

road closures.
» Generally, decreases the amount of long-term permanent access.

Alternative E recognizes and balances the wide diversity of interests and values in
management of the Forests using a mix of vegetation management practices to
manage forest ecosystems. It emphasizes water quality, a variety of recreation
opportunities, sustainable forest ecosystem management on lands suitable for timber
production, habitat for the full spectrum of species, and a quality forest transportation
network. Some ecosystems are restored to pre-settlement conditions based on the
ecological potential and capability of the land. When possible, natural processes are
mimicked in a landscape pattern. Restoration activities would produce both large and
small openings.

High quality developed and dispersed recreation opportunities occur emphasizing the
Forests' role in providing outdoor recreation. Semi-primitive recreation opportunities,
SlAs, outstandingly remarkable river values, and high scenic areas (including scenic
views) are provided.

Large and medium sized blocks of old growth are provided on both suitable and
unsuitable lands. Small blocks occur scattered throughout the forests. Integrated pest
management would be implemented to reduce forest health risks.

Access would be developed, maintained, and used as needed to meet the goal of
balanced age classes, restoration, wildlife habitats, and production of timber products.
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COMPARISON OF ALTERNATIVES

This section compares the management alternatives from several different
perspectives. The acreage allocated to each management area for each alternative is
shown. The issues identified in Chapter 1 are discussed in detail, and the impact of
each alternative on the issue is summarized.

Management Area Acres by Alternative

Table 2-1 provides a description of the management areas (MAs).

Table 2-1: Management Areas.

Management Areas Management Area Names
0.A Custodial Management
1.A Designated Wilderness
1.B Recommended Wilderness Additions
1.C Designated Wild and Scenic Rivers
1.D Recommended Wild and Scenic Rivers
1.E Experimental Forests
1.F Research Natural Areas
1.G Special Interest Areas
1.H Scenic Byway Corridors
2.A Ozark Highlands Trail
2.B State Parks
2.C Developed Recreation Areas
2.D Upper Buffalo Dispersed Recreation Area
2.E Wedington Unit Urban Recreation Area
2.F Indian Creek Dispersed Recreation Area
3.A Pine Woodland
3.B Oak Woodland
3.C Mixed Forest
3.D Oak Decline Restoration Areas
3.E High Quality Forest Products
3.F Old Growth Area
3.G Crowley’s Ridge Upland Hardwood, St. Francis NF
3.H Mississippi River Bottomland Hardwood, St. Francis NF
3. Riparian Corridors
3.J Pastures and Large Wildlife Openings
3.K Wildlife Emphasis Area
3.L Urban/Suburban Interface
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Table 2-2 shows the acres on the OSFNFs that would be allocated to each

management area for each alternative.

Table 2-2: Management Area Acres by Alternative.

CHAPTER 2

Management Acres by Alternative
Prescription A B C D E
0.A 0 518,791 0 0 0
1A 66,223 66,223 66,223 66,223 66,223
1.B 0 0 471 0 471
1.C 19,859 19,859 19,859 19,859 19,859
1.D 0 6,219 6,219 0 6,219
1.E 5,071 5,071 5,071 5,071 5,071
1.F 2,682 2,682 2,682 2,682 2,682
1.G 22,311 22,311 23,243 22,311 23,243
1.H 27,456 41,344 27,456 27,456 41,344
2.A 6,176 6,176 6,176 6,176 6,176
2.B 3,806 3,806 3,806 3,806 3,806
2.C 3,110 3,110 3,110 3,110 3,110
2.D 0 0 6,115 0 6,115
2.E 0 10,467 0 0 10,467
2.F 0 0 17,844 0 17,100
3A 22,570 0 98,196 0 97,629
3.B 30,858 0 168,926 0 154,704
3.C 945,453 0 598,422 0 360,401
3.D 0 67,691 68,521 77,311 67,691
3.E 0 354,632 0 905,025 214,358
3.F 0 0 5,062 5,062 5,062
3.G 0 0 11,443 0 11,443
3.H 0 0 3,573 0 3,573
3. 0 11,484 11,484 11,484 11,484
3.J 7,072 7,072 7,072 7,072 7,072
3.K 0 15,712 0 0 15,712
3.L 0 5,280* 0 5,280%* 0
Total 1,160,278 | 1,160,278 | 1,160,278 | 1,160,278 | 1,160,278

Note: Acres are estimates only based on GIS. Some acres overlap because of priorities assigned
when creating the management area layer.
*Acres in MA 3.L are for display purposes only, and not included in total acreages.

Issue 1-Mix of Recreation Opportunities

The OSFNFs provide a wide variety of recreational opportunities including traditional
recreation uses such as camping, hiking, horseback riding, swimming, hunting, fishing,
and driving for pleasure. Other increasingly popular uses include mountain biking, rock
climbing, shooting ranges, and whitewater activities.
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Recreational opportunities can be classified as either dispersed or developed
recreation. Dispersed recreation includes all the outdoor recreation activities that
occur on the Forests outside of developed sites such as hiking, horseback riding,
mountain biking, hunting, and fishing. Developed recreation includes distinctly defined
areas where facilities are provided for concentrated public use such as campgrounds
and picnic areas.

The analyzed alternatives have the potential to affect dispersed recreational settings
more than developed sites. More users and recreation interests have expressed
concern about the management of dispersed recreation than developed recreation.
Approximately 42 percent of the current recreation visits are considered developed
and about 58 percent can be defined as dispersed recreation. This gap is expected to
widen over the next few decades. The challenge is to capitalize on the OSFNFs' unique
gualities and shift toward dispersed recreation while minimizing user conflicts and
providing for other forest uses and products demanded by other segments of the
public.

One facet of this issue is the compatibility of uses. Some conflicts have arisen on multi-
use trails, which currently allow an array of activities (such as OHV use, hiking, horse
riding, and other trail uses) to share the same trail. There is a strong interest in
increasing both the miles of single-use trails and the total trail networks for all uses.

Some recreation users would like more dispersed areas that provide semi-primitive
motorized experiences, or at least an alternative to wilderness. These areas would
provide more opportunities for solitude, isolation, quiet, and a backcountry experience.

Another facet of this issue includes access and proximity of dispersed recreation
opportunities to population centers and points of entry on the Forests. The northwest
portion of the state is expected to see a 40 to 50 percent population growth in the next
10 to 20 years. This could dramatically affect visitor use on the western half of the
Ozark National Forest. One state park is under construction on national forest lands,
and another is in the planning stages (Mississippi State Park on the St. Francis NF and
Mount Magazine State Park on the Ozark NF). When operational, visitor use on
forestlands near these state parks could increase. The challenge is how to balance the
dispersed recreation needs across the forests.

Table 2-3 shows a comparison of the mix of recreation opportunities, and how the

alternatives differ in providing for projected visits in dispersed versus developed
recreation activities.

2-16 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

Table 2-3: Issue 1-Mix of Recreation Activity Opportunities Compared by Alternative.

Recreation Alternatives
Opportunities A | 5 | C | 5 | 3
Developed Recreation Unit of Comparison - Visitor Use
Developed Camping Low Mod Low Low Mod
Resorts, Cabins Low Low Low Low Low
Visiting Historical Sites Low Low Low Low Low
Visiting Nature Centers Low Low Low Low Low
Dispersed Recreation Unit of Comparison - Visitor Use
Backpacking Low Low Low Low Low
Wilderness Low Low Mod Low Mod
Viewing Wildlife, Birds, Fish Low Mod Mod Low Mod
Nature Study Low Mod Mod Low Mod
Hiking/Walking Low Low Mod Low Mod
Viewing Scenery Low Mod Mod Low Mod
Driving for Pleasure Low Mod Low Low Mod
Mountain Biking Low Low Mod Low Mod
Picnicking Low Low Low Low Low
Swimming Low Low Low Low Low
Off-Highway Vehicles (OHVs) Low Mod Low Low Mod
Horseback Riding Low Mod Mod Low Mod
Fishing Low Low Low Low Low
Canoeing, Kayaking, Rafting Low Low Low Low Low
Primitive Camping Low Low Low Low Low
Hunting Low Low Low Low Low

Low = < 5% increase In existing PAOTs (persons-at-one-time). Mod = 6-25% increase in existing PAOTSs.
High = > 26% increase in existing PAOTs. Decrease = any net loss of existing PAOTs

The developed recreation issue focuses on the number, type, and amenities provided.
Because of their age and heavy use, many of the Forests’ recreational facilities are
deteriorating. Lack of funds to maintain and repair them may necessitate closing some
areas and limiting designation of new ones. Effective resolution of this issue is a goal
of the Revised Forest Plan. Table 2-4 compares the ability of each alternative to
provide developed recreation capacity.

Table 2-4: Issue 1-Mix of Recreation Opportunities-Developed Recreation.

Alternatives
Developed
Recreation A | B | c | D | E
Unit of Comparison-Increase in Capacity PAOTs

Day-Use Areas Low Mod Mod Low Mod
Level 2 Campground Decrease Decrease | Decrease | Decrease | Decrease
Level 3 Campground Low Low Low Low Low
Level 4 Campground Low Mod Low Low Low
Level 5 Campground Low Mod Low Low Mod

Low = < 5% increase in existing PAOTs (persons-at-one-time). Mod = 6-25% increase in existing PAOTs.
High = > 26% increase in existing PAOTs. Decrease = any net loss of existing PAOTs
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The dispersed recreation issue focuses on a wide range of activities the Forests can
provide that are considered dispersed. Many of these activities do not require heavy
funding, but are opportunities that can be emphasized and provided through other
resource activities such as vegetation management. Table 2-5 compares the ability of
each alternative to provide dispersed recreation. The recreation opportunity spectrum
(ROS) is used to show how different alternatives provide different recreation settings
ranging from primitive in wilderness to an urban setting at highly developed
campgrounds.

Table 2-5: Issue 1-Mix of Recreation Opportunities-Dispersed Recreation.

Dispersed Alternatives
Recreation A | B | C [ D [ E
Recreation Settings Unit of Comparison-Acres
Primitive 68,062 68,062 68,534 68,062 68,534
Semi-primitive non- 6,176 6,176 6,176 6,176 6,176
motorized
Semi-primitive 2,682 | 527,692 13,963 7,744 13,963
motorized
Semi-primitive
motorized to semi- 0 0 23,960 0 23,215
primitive non-motorized
Semi-primitive
motorized to roaded 38,512 54,223 41,115 38,512 56,828
natural
Roaded Natural 1,054,377 503,190 | 1,016,061 1,049,315 990,626
Roaded Natural to 0 10,467 0 0 10,467
Urban
Non-Motorized Trails Unit of Comparison-Increase or Decrease
Hiking Low Mod Mod Low Mod
Horseback Low Mod Mod Low Mod
Bike Low Low Low Low Low
Whitewater Low Low Low Low Low
Multiple Use Trails Unit of Increase or Decrease
Low | Mod | Low | Low | Mod
Hunting Unit of Comparison-Acres 0-10 Age Class Decade 1
carly Successional 102,478 | 102542 | 62952 | 110,000 | 80,000
Hunting Unit of Comparison-Acres 0-10 Age Class Decade 5

Early Successional 45,583 41,509 55,133 58,032 51,366
Habitat
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Table 2-5: Issue 1-Mix of Recreation Opportunities-Dispersed Recreation. (Continued)

Dispersed Alternatives
Recreation A [ B | C [ D | E
Fishing Unit of Comparison- Increase or Decrease
Coldwater Low Mod Low Low Mod
Warmwater Low Low Low Low Low
V|ewmg.ScS3nery or Unit of Comparison- Increase or Decrease
Wildlife
low | Mod | Mod | Low | Mod
Driving for Pleasure Unit of Comparison- Increase or Decrease
Low Mod | Low |  Low | Mod

Low = < 5% increase of existing miles of non-motorized trail (0 to 15 miles)
Mod = 6-25% increase of existing miles of non-motorized trail (16 to 75 miles)
High = > 26% increase of existing miles of non-motorized trail (over 75 miles)
Decrease = any net loss of existing trail

Issue 2-Public Access

Forest Service roads are the primary means of national forest access; however, they
are also a source of many concerns. Currently there are over 5,900 miles of Forest
Service roads on the OSFNFs. Some people would like to see the majority of the
Forests accessible by roads to maximize opportunities for hunting, driving for pleasure,
and resource management. Other people are concerned that the Forests have too
many roads, the road density is currently too high, and that some existing roads should
be closed (gates or mounds) or obliterated. Other comments were made that new
roads should not be constructed for the purposes of logging. The amount of motorized
access would need to be balanced with wildlife habitat needs, the need to provide both
motorized and non-motorized recreational opportunities, the need to protect the soil
and water resources, and the need to have management access.

The scope of this issue also includes motorized use of off-highway-vehicles (OHVs) on
forest roads and trails. The current Forest Plan permits OHV use only on designated
roads and trails. There are currently four multiple-use trails (Mill Creek, Brock Creek,
Moccasin Gap, and Devils Den) on the Ozark NF totaling 156 miles that allow OHV use.
OHV use is currently prohibited on the Lake Wedington Unit of the Ozark National
Forest and the entire St. Francis National Forest. One of the proposals in the DEIS was
to manage the Indian Creek Dispersed Recreation Area (MA 2.F in the Revised Forest
Plan) as non-motorized. This proposal turned out to be highly controversial. Changes
have been made to provide motorized access to dispersed recreation opportunities,
and to work with interested users when designating roads and trails in that area.

The current OHV policy received much public attention. Closing areas to motorized use
affects access that many perceive as reducing recreational opportunities. Some
publics want areas to be managed for non-motorized uses to increase opportunities for
solitude. Forest Service concerns include lack of budgets to maintain the current trail
systems, impacts to the soil and water resources, and impacts to wildlife populations
and habitat. The alternatives include combinations of land allocation for motorized and
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non-motorized trail opportunities and road access to minimize conflict among users,
provide recreation opportunities, and protect the resources.

Table 2-6 displays estimated trends for the road system on the OSFNFs by alternative.
Increases in roads constructed or reconstructed are estimated to be very low (Table 3-
194). The Forests' program of decommissioning and closing roads using gates is
expected to continue and will result in a net decrease in road miles over the next few
decades in Alternatives B, C, and E (preferred alternative).

Table 2-6: Issue 2-Public Access/Road System.

. Alternatives
Public Access
Road System A
Current Miles £ & = E
REAS T .Forests Unit of Comparison-Trends in Amount of Roads
Boundaries
Federal NC NC NC NC NC
State NC NC NC NC NC
County NC NC NC NC NC
Forest Service
Maintenance Level 5 NC NC NC NC NC
Maintenance Level 4 NC NC NC NC NC
Maintenance Level 3 NC NC NC NC NC
Maintenance Level 2 NC — — NC —
Maintenance Level 1 NC — — NC —
Roads Closed to . .
Public Travel Unit of Comparison-Trends
Forest Service NC | + | + [ NC | +
=l Ro?d Unit of Comparison-Trends
New Construction
1st Decade + + + + +
5th Decade + + + + +
Estimated Road . .
Re-Construction Unit of Comparison-Trends
1st Decade + + + + +
5th Decade + + + + +
Estlmatet_j R_oads Unit of Comparison-Trends
Decommissioned
1st Decade NC + + NC +
5th Decade NC + + NC +
Estimated Level 2 Roads- . .
Gated or Mounded Unit of Comparison-Increase/Decrease
NC | NC | + | NC | #
NC = No Change
+ = Increase
— = Decrease
2-20 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

Table 2-7: Issue 2-Public Access/OHVs.

Public Access Alternatives
Off-Highway Vehicles A | B | C | D | E
Types of Access Unit of Comparison-Miles/Trends

Use of Level 1 & Level 2
Roads for OHV Trails

NC = No Change
+ = Increase

NC NC + NC +

Issue 3-Special Areas

The OSFNFs consider special areas to include special interest areas, roadless areas,
wild and scenic rivers, wildernesses, research natural areas, scenic byways, and
experimental forests. Wild and scenic rivers, wilderness, research natural areas
(RNAs), special interest areas (SIAs), and experimental forests were given special
designation in the current Plan.

Roadless Areas and Wilderness Management

Forest Service policy and regulations in 36 CFR 219.17 require that roadless areas be
evaluated and considered for recommendation as potential wilderness areas during
the forest planning process. The OSFNFs currently have five wilderness areas.
Management Area 1 of the 1986 Forest Plan provides direction for these areas. These
wilderness areas were originally identified in the Roadless Area Review and Evaluation,
known as RARE Il. There are approximately 73,000 acres left from RARE Il not
designated as wilderness. These areas were allocated to other management areas in
the 1986 plan. These lands were also identified in a set of inventoried roadless area
maps contained in the Forest Service Roadless Area Conservation, FEIS, Volume 2,
dated November 2000. Forest Service Interim Direction 1920-2001-1 dated December
14, 2001, stated lands remaining from the RARE Il inventory would be re-evaluated for
roadless area characteristics during the forest plan revision process. The Forests re-
evaluated these lands as well as any other lands to determine if they meet roadless
area inventory criteria. The re-inventory shows that there are no areas on the Forests
that meet these criteria (Appendix C). There are, however, areas that have been
acquired adjacent to existing wilderness that will be considered for wilderness addition
in Alternatives C and E. These lands are being considered for other allocations in the
remaining alternatives. Table 2-8 displays the differences in alternatives for proposed
wilderness additions and the RARE Il areas.

Table 2-8: Issue 3-Wilderness Additions.

Roadless Areas Alternatives
Wilderness Additions A | B | C | D | E

Unit of Comparison-Acres
Proposed Wilderness Additions | | 471 | | 471
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Special Interest Areas

The 1986 Land Resource Management Plan identified approximately 23,100 acres as
SlAs. These were areas with unique scenic, geological, botanical, or cultural values.
Amendment 5 to the Plan provided management direction for approximately 50,000
acres in Management Area 8 to be evaluated for SIA additions or expansion. This
amendment was the result of a settlement agreement from an appeal to the Plan. The
amendment deferred or limited timber sales during the remaining planning period, and
developed a process to determine what was unique about the areas; set possible
boundaries; and determine whether the areas would remain SIAs, or be returned to
other management area designation. The OSFNFs developed a set of criteria to
determine if the areas mentioned in Amendment 5 or any other areas on the Forests
had special, unique qualities to be considered SIAs, Using that criteria, it was
determined that Eagle Gap, and an addition to Pedestal Rocks met the criteria. The
remaining areas, along with other possible areas on the Forests, were evaluated to
determine if they have any unique qualities that warrant special area designation.
Three new SlAs were found using those criteria. Amendment 6 to the Plan designated
Dismal Hollow as a research natural area, therefore, removing it from the original list of
SlAs. Table 2-9 displays the existing and proposed SIA acres.

Table 2-9: Issue 3-Special Interest Areas.

Alternativ
Special Interest Areas ternatives

A | B | C | D | E
Existing Special Interest Areas Unit of Comparison-Acres
22,311 | 22,311 | | 22,311 |

Special Interest Areas
Including New SIAs and
Boundary Adjustments

Unit of Comparison-Acres

[ [ 23243 ] [ 23,243

Experimental Forests

The purpose of an experimental forest is to test innovative new management
techniques or technologies that go beyond the current standards, guidelines, or
decisions. There are currently two experimental forests on the OSFNFs; Henry R. Koen
and Sylamore. The Southern Research Station manages both of these areas. Public
comments did not identify any need to change current direction. Table 2-10 shows the
experimental forest allocations by alternative.

Table 2-10: Issue 3-Experimental Forests.

Experimental Alternatives
Forests A | B | C | D E
Existing Unit of Comparison-Acres
Henry R. Koen 700 700 700 700 700
Sylamore 4,200 4,200 4,200 4,200 4,200
Total 4,900 4,900 4,900 4,900 4,900
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Research Natural Areas

Research natural areas (RNAs) provide a spectrum of relatively undisturbed areas
representing important natural ecosystems and environments. The goal of RNAs is to
provide undisturbed forest, shrub, and aquatic ecosystems for non-manipulative
research, observation, and study. There are currently two RNAs on the OSFNFs: Turkey
Ridge and Dismal Hollow (designated in Amendment 6 - May 1990). The public did not
identify any need to change current direction. The Table 2-11 shows the RNA
allocations by alternative.

Table 2-11: Issue 3-Research Natural Areas.

Research Natural Alternatives
Areas A | B | ) [ D ] E
Existing Unit of Comparison-Acres
Turkey Ridge 400 400 400 400 400
Dismal Hollow 2,077 2,077 2,077 2,077 2,077
Total 2,477 2,477 2,477 2,477 2,477

Scenic Byways

The OSFNFs have six scenic byways. Each of these has unique characteristics. Scenic
byways add to the tourism values of the area, with driving for pleasure still being one of
the uses in greatest demand. Corridor management objectives need to be defined,
including such things as turnout lanes, vistas, and vegetation management guidelines.
Some of the alternatives provide for additional scenic byways. The revision will need to
provide direction that will protect and enhance the qualities of the scenic byways and
determine if other byways should be nominated. Additional scenic byways are added in
some alternatives, Table 2-12.

Table 2-12: Issue 3-Scenic Byways.

. Alternatives
Scenic Byways
A | B | C | D | E

Existing Scenic Byways Unit of Comparison-Miles

Miles of Byway 165 | 165 | 165 | 165 | 165
Additional Scenic Byways Unit of Comparison- Miles

Forest Service 74 74
Total Forest Miles 165 239 165 165 239

Wild and Scenic Rivers

The OSFNFs currently have six Wild and Scenic Rivers: Big Piney Creek, Buffalo River,
Hurricane Creek, Mulberry River, North Sylamore Creek, and Richland Creek. The
designation of wild and scenic rivers is a multi-stage process. "Eligibility" is determined
through an inventory of streams and rivers that have outstandingly remarkable values
(ORVs). Eligible streams then are classified as wild, scenic, or recreational. Next,
"suitability" studies of the streams and rivers are accomplished to determine which
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streams and rivers can be recommended to Congress for possible designation. The
Department of Interior, National Park Service completed a Nationwide River Inventory
in 1979. That study identified 13 rivers as eligible for further study to determine
suitability of a river to be recommended as wild and scenic. In 1990, the OSFNFs
completed a study of the thirteen rivers, and concluded six were suitable to be
recommended for designation. In 1992, Congress designated the existing six wild and
scenic rivers on the Forests. A re-evaluation of that study was conducted during plan
revision to see if the suitability recommendations have changed. Based on that review,
the Forests are recommending in Alternatives B, C, and E that the North Fork of the
[llinois Bayou be designated as part of the wild and scenic rivers system.

When eligible rivers are analyzed for their suitability in the Revised LRMP, the
determination of whether or not to recommend an eligible river for designation would
vary based on the overall management emphasis of the LRMP alternatives. Some
people have responded that they want certain rivers or all eligible rivers recommended
for national designation. For those rivers recommended for designation as wild and
scenic rivers, methods of protecting or enhancing the rivers’ ORVs will vary according to
their classification.

Rivers that are not recommended for national designation will still be managed to
protect their outstanding values. The rivers that are eligible, but determined to be "not
suitable" will be managed in a variety of ways ranging from preservation to restoration
to simply following Arkansas' BMPs and the Clean Water Act.

In addressing this issue, management activities would strive to accomplish wild,
scenic, and recreational rivers that are designated by Congress, recommended for
designation, or are eligible for designation. They would be managed to protect their
outstandingly remarkable values. Table 2-13 shows the current as well as proposed
wild and scenic rivers on the OSFNFs.

Table 2-13: Issue 3-Wild and Scenic Rivers.

Wild and Scenic Rivers Alternatives
A | B | C | D | E
Currently Designated Unit of Comparison-Miles
Big Piney Creek 45.2 45.2 45.2 45.2 45.2
Buffalo River 15.8 15.8 15.8 15.8 15.8
Hurricane Creek 15.5 15.5 15.5 15.5 15.5
Mulberry River 56.0 56.0 56.0 56.0 56.0
North Sylamore Creek 14.5 14.5 14.5 14.5 14.5
Richland Creek 16.5 16.5 16.5 16.5 16.5
Rivers Recommended Unit of Comparison-Miles
North Fork of Illinois Bayou 0 22.6 22.6 0 22.6
Total Forest Wild and 1635 | 186.1 | 186.1 165 186.1
Scenic River Miles
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Issue 4-Ecosystem Health and Sustainability

When the Land and Resource Management Plan (LRMP) was approved in 1986, the
Forest Service's management philosophy, known as ecosystem management, was a
new concept and not the focus of the time. Little, if any, guidance existed to
understand how ecosystems work and how human activities affect them over time. The
1986 LRMP focused on single resources such as timber, wildlife habitat, biodiversity,
or recreation. It tended to focus on the "parts," not the "whole" of an ecosystem.

Ecosystem management is a concept of natural resources management wherein NF
activities are considered within the context of economic, ecological, and social
interactions within a defined area or region over both short and long term. Ecosystem
management is a shift in focus from managing outputs of ecosystems to maintaining
the structure and function of ecosystems through time and for the benefit of present
and future generations.

The direction in the 1986 LRMP is insufficient for today’s concerns about landscape
ecology, biological diversity, fire ecology, restoring ecosystems, historic range of
variability, and mimicking natural disturbance patterns. One of the lessons researchers
and forest managers have learned is that when a forest has a full genetic deck, it is
resilient enough to bounce back from environmental stress. It is also better equipped
to deliver goods and services that humans need.

The OSFNFs decided to evaluate how the alternatives address this issue by using the
five criteria outlined below.

» A Conservation of biological diversity.

» B Maintenance of the productive capacity of forest ecosystems.

» C Maintenance of the forest ecosystem health and vitality.

» D Conservation and maintenance of soil and water resources.

» E Maintenance and enhancement of long term socio-economic benefits to
meet the needs of society.

A - Conservation of Biological Diversity—maintaining a variety of habitats for terrestrial
and aquatic flora and fauna. The ultimate objective of the conservation of biological
diversity is the survival of species and the genetic variability within those species.
Viable breeding populations of species and their natural genetic variation are part of
interdependent physical and biological systems (processes) or communities
(ecosystems). The condition and distribution of forest communities are important to
fundamental ecological processes and systems and the future of biological diversity
associated with forests. Table 2-14 shows comparisons of how the alternatives affect
terrestrial and aquatic species viability, the effects on rare and special communities,
and how certain selected Management Indicator Species (MIS) are affected by the
alternatives.
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Table 2-14: Issue 4-Ecosystem Health and Sustainability/Biological Diversity for
Selected Management Indicator Species (MIS).

Ecosystem Health/Sustainability Alternatives

Biological Diversity A | B | C | D | E

. Unit of Comparison-Percent Increase or Decrease

D F e e over Current Management in Decade 1
Whitetail Deer 5% 2% 8% 12% 4%
Bobwhite Quiail 14% 5% 23% 32% 14%
Wild Turkey 2% 1% 3% 8% 6%
Prairie Warbler 62% 27% 73% 73% 62%
Yellow-Breasted Chat 25% 0% 17% 22% 6%
Pileated Woodpecker -3.1% -2.2% -5.1% +1.4% -4.5%
Scarlet Tanager -1.6% -1.3% -2.3% +3.2% -2.3%
Northern Parula 19% 18% 35% 25% 15%
Ovenbird 2% 6% 4% 3% 4%

MIS Species Trends Unit of Comparison-Trend, Increase or Decrease

Decade 1
Smallmouth Bass + + + + +
Largemouth Bass + + + + +
+ = Increase

Another method to evaluate how biological diversity compares by alternative is to
look at the total numbers of factors key to sustaining ecological systems or
"communities." The assumption is that resulting conditions will provide for viability of
the great majority of existing species. Table 2-15 represents summaries of key factor
indicators for each alternative compared to the current situation (see Chapter 3 FEIS,
"Major Forest Communities" section for the complete effects analysis).

Table 2-15: Comparison of Total Numbers of Key Factor Indicators by Condition for
Major Forest Communities.

Condition of Key Current Alternatives
Factors A | B | ¢ | D | E
Condition Dry Oak Forest and Woodland Decade 1
Very Good 1 1 1 3 1 1
Good 0 0 0 0 0 2
Fair 1 3 2 1 3 1
Poor 7 5 6 5 5 5
Condition Dry Oak Forest and Woodland Decade 5
Very Good 1 2 2 4 2 2
Good 0 0 0 0 2 2
Fair 1 4 4 3 2 3
Poor 7 3 3 2 3 2
Condition Shortleaf Pine Oak-Forest and Woodland Decade 1
Very Good 2 2 2 4 3 2
Good 1 1 0 0 0 2
Fair 1 2 3 1 2 1
Poor 4 3 3 3 3 3
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Table 2-15: Comparison of Total Numbers of Key Indicators by Condition. (Continued)

Condition of Key Current Alternatives
Factors A | B | ¢ | D | E
Condition Shortleaf Pine Oak-Forest and Woodland Decade 5
Very Good 2 3 2 4 4 3
Good 1 2 2 2 0 3
Fair 1 2 3 2 2 2
Poor 4 1 1 0 2 0
Condition Dry-Mesic Oak Forest Decade 1
Very Good 1 1 1 3 1 1
Good 0 0 0 0 1 2
Fair 1 3 2 1 2 1
Poor 6 4 5 4 4 4
Condition Dry-Mesic Oak Forest Decade 5
Very Good 1 2 2 4 2 2
Good 0 1 0 1 2 2
Fair 1 3 4 1 2 2
Poor 6 2 2 2 2 2
Condition Loess Slope St. Francis NF Decade 1
Very Good 1 1 1 3 1 1
Good 0 1 0 1 1 3
Fair 2 3 4 1 3 1
Poor 5 3 3 3 3 3
Condition Loess Slope St. Francis NF Decade 5
Very Good 1 3 2 5 3 2
Good 0 0 0 0 1 4
Fair 2 2 3 0 2 0
Poor 5 2 2 2 2 2
Condition Bottomland and Floodplain St. Francis NF Decade 1
Very Good 2 3 3 3 3 3
Good 0 1 1 0 0 0
Fair 0 0 0 0 0 0
Poor 2 0 0 1 1 1
Condition Bottomland and Floodplain St. Francis NF Decade 5
Very Good 2 4 4 2 2 2
Good 0 0 0 0 0 0
Fair 0 0 0 0 0 0
Poor 2 0 0 2 2 2
Total Abundance Loblolly Pine Forests Decade 1
13,229 13,229 | 13,229 | 13,229 | 13,229 | 13,229
Total Acres on Ozark NF
Poor Poor Poor Poor Poor Poor
Total Acres on 137 137 137 137 137 137
St. Francis NF Poor Poor Poor Poor Poor Poor
Total Abundance Loblolly Pine Forests Decade 5
Total Acres on Ozark NF 13,229 8’8:.38 8’8.38 8’838 8'838 8'838
Poor Fair Fair Fair Fair Fair
Total Acres on 137 0 0 0 0 0
St. Francis NF Poor V.Good | V.Good | V.Good | V.Good | V. Good
FINAL ENVIRONMENTAL IMPACT STATEMENT 2-27




OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 2

One other method to evaluate how biological diversity compares by alternative is to
focus on species that are most at risk of losing viability and their habitat needs.
Summaries are in Table 2-16 (see Chapter 3 of the FEIS for the complete effects
analysis).

Table 2-16: Comparison of Habitat Conditions for Species Groups Decades 1 and 5

" Alternatives
Condition Current A | 5 | C | D | 3
Conditions after Decade 1
Very Good 6 9 9 9 9 9
Good 5 3 3 3 3 3
Fair 4 4 4 4 4 5
Poor 7 6 6 6 6 5
Conditions after Decade 5
Very Good 6 12 11 10 11 12
Good 5 4 4 6 4 5
Fair 4 3 4 3 3 3
Poor 7 3 3 3 4 2

Tables 2-17 and 2-18 display a comparison of rare and special communities in Decade
1 and Decade 5 that typically occupy a small proportion of the landscape, but
contribute significantly to plant and animal diversity. This is another measure of forest
health.

Table 2-17: Comparison of Ratings for Rare and Special Communities Decade 1.
Alternatives
A B Cc D E

Indicators Current

Glades and Barrens at
Desired Conditions
Montane Oak Forest at
Desired Conditions

Cliff and Talus at Desired
Conditions

Sinkholes, Depressions
and Ponds at Desired Good V.Good | V.Good |V.Good |V.Good |V.Good
Conditions

Seeps and Fens at
Desired Conditions
Canebrakes Restored to
Desired Conditions

Poor Fair Fair Fair Fair Fair

Good V.Good | V.Good | V.Good |V.Good | V.Good

Good V.Good | V.Good | V.Good |V.Good | V.Good

Fair Good Good Good Good Good

Poor Poor Poor Poor Poor Poor
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Table 2-17: Comparison of Ratings for Rare and Special Communities Decade 1

(Continued).

. Alternatives

Indicators Current A 5 C ) E
Caves,_ Mines, ar_u_j Karst Good Good Good Good Good Good
at Desired Conditions
Emgrgent We‘_tlgnds at Fair Good Good Good Good Good
Desired Conditions
Native Grassland
Restored to Desired Poor Poor Poor Poor Poor Poor
Conditions
Bottomlands and
Depressions at Desired V.Good | V.Good |V.Good |V.Good |V.Good | V.Good
Conditions

Table 2-18: Comparison of Ratings for Rare and Special Communities Decade 5.

Alternatives
Indicator Current

A B C D E
Glad_es and Bg_rrens at Poor Good Good Good Good Good
Desired Conditions
Mon_tane Oak_F_orest at Good V.Good |V.Good | V.Good |V.Good | V.Good
Desired Conditions
Clitf "’?”.d Talus at Desired Good V.Good | V.Good | V.Good |V.Good | V.Good
Conditions
Sinkholes, Depressions
and Ponds at Desired Good V.Good | V.Good | V.Good |V.Good | V.Good
Conditions
Seeps and Fe-n_s at Fair V.Good | V.Good | V.Good |V.Good | V.Good
Desired Conditions
Can_ebra kes R(e_stored to Poor Poor Poor Poor Poor Poor
Desired Conditions
Caves,_Mmes, ar_wq Karst Good Good Good Good Good Good
at Desired Conditions
Eme_rgent We‘FIgnds at Fair Good Good Good Good Good
Desired Conditions
Native Grassland
Restored to Desired Poor V.Good | V.Good | V.Good |V.Good | V.Good
Conditions
Bottomlands and
Depressions at Desired V.Good | V.Good |V.Good |V.Good |V.Good | V.Good
Conditions

All alternatives emphasize enhancing contribution of these communities to providing
for diversity of plant and animal communities, recovering threatened and endangered
species, and maintaining species viability. Table 2-19 displays aquatic species viability.
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Table 2-19: Aquatic Species Viability.

Aquatic Species Viability Unit of Comparison-Number of Species/
Outcomes 1-5 Number of Watersheds

Outcome 1, Low Risk 3/9 3/9 3/9 3/9 3/9
Outcome 2, Moderate Risk, FS May
Positively Influence 6/34 6/34 6/34 6/34 6/34
Outcome 3, Potential High Risk,
Little Opportunity for FS to 15/39 | 15/39| 15/39 | 15/39 15/39
Influence
Outcome 4, Potential High Risk, FS
May Positively Influence 3/3 3/3 3/3 3/3 3/3
Outcome 5, Potential Very High
Risk, Little Opportunity for FS to 2/3 2/3 2/3 2/3 2/3
Influence

B - Maintenance of Productive Capacity of Forest Ecosystems—assessing the extent of
forests and whether they can produce wood as well as non-wood forest products is
crucial to ecosystem health (Table 2-20).

Table 2-20: Issue 4-Ecosystem Health and Sustainability.

Ecosystem Health/ Alternatives
Sustainability A | B | ¢ | D | E

Timber Management Unit of Comparison-Acres
Lands Classified Suitable 760,580| 439,185| 754,473 760,580| 760,580
for Timber Production
Regeneration in Decade 1 92,479 62,700 52,953| 100,000 60,000
Regeneration in Decade 5 45,583 41,509 55,133| 58,032 51,366
Harvested Acres Decade 1 145,000 130,000| 145,000| 145,000| 145,000
Harvested Acres Decade 5 145,000 130,000| 145,000| 145,000 150,000
Growing Stock Available for . T -

Timber Production Unit of Comparison-MMCF/MMBF

Allowable Sale Quantity 162/814| 133/666| 156/782| 154/770| 146/731
(First Decade)
Non-Timber Forest Products Unit of Comparison- Increase/Decrease/No Change
Mushrooms, Medicinal
Plants, Firewood, etc. NC NC * * *
Game Species- NC + + + +
Non-game Species NC NC + NC +

*MMBF-Million Board Feet.
*MMCF-Million Cubic Feet
+ = Increase

C - Maintenance of the Forest Ecosystem Health and Vitality—ensuring that a healthy
forest ecosystem has the capacity across the landscape for renewal, recovery from a
wide range of disturbances, and retention of its ecological resiliency, while meeting
current and future needs of people for desired levels of values, uses, products, and
services.
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Prescribed fire is integral in restoring fire-adapted ecological communities and in
lowering wildfire risks to people living in the wildland urban interface/intermix areas.
Fire ecology research has resulted in the classification of ecosystems based on fire
regime and condition classes (FRCC). FRCC are used to characterize both general
wildland fire risk and ecosystem condition. The goal would be to have the majority of
lands in FRCC 1. This class is characterized by

Fire regimes within or near a historical range,

Low risk of losing key ecosystem components,

Departure from historical frequencies by no more than one return interval, and
Intact and functioning vegetation attributes (species composition and structure)
within an historical range.

vvyyvyy

Included in Table 2-21 are estimates of how each alternative would lower the condition
classes.

Forest health threats include oak decline, native insects, non-native insects, non-native
invasive plants, exotic diseases, and the risk of catastrophic fires. Oak decline is a
complex of diseases involving interactions between environmental and biological
stressors and subsequent attacks by insects and pathogens of opportunity. Drought is
the primary environmental stressor. Biological stresses include stands of over stocked
trees and old trees. Once stressed, these trees are more vulnerable to attack by
insects and diseases.

Eighty-seven percent (87%) of the oaks are over 70 years old, and are considered
vulnerable to attack at this age. The OSFNFs have a backlog of oak stands that need
thinning. Thinning reduces competition for moisture and nutrients, while promoting
better physiological condition of the remaining trees. The OSFNFs contain
approximately 760,000 acres of hardwood forests.

There are a large number of native invasive species. One of the major pests on the
Forests is the red oak borer. The red oak borer and white oak borer are native borer
species, which are typically found at an endemic level within oak ecosystems. At
endemic levels, these borers rarely kill the tree they inhabit. Beginning in 1999, after
three years of extreme drought conditions, an oak decline related red oak borer
epidemic began. This epidemic has affected an estimated 340,000 acres in the red
oak/white oak/hickory forest types on the OSFNFs. Approximately 40,000 acres have
greater than 50 percent oak mortality.

Where appropriate, the LRMP would include an identification of the ecological
conditions necessary to lessen the threats from forest pests. The management
direction in the LRMP should also be defined in such a way that managers can
determine the appropriate response when forest pests threaten an area. The following
are goals of the Revised Forest Plan:
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» Forest ecosystems are managed, either through restoration or maintenance, to
provide the desired composition (species mix), structure (age-class distribution),
function (resulting benefits), and productivity over time.

» Management activities will reduce the impacts from non-native invasive

species.

Table 2-21 compares the various forest health components by alternative.

Table 2-21.: Issue 4-Ecosystem Health and Sustainability/Forest Health.

Ecosystem Health/

Alternatives

Sustainability/Forest Health A | B | ¢ | D E
Thinning Unit of Comparison-Acres
Decade 1 42,522 47,458 82,047 35,000 65,000
Decade 5 38,762 29,429 60,624 35,000 60,000
Regeneration Unit of Comparison-Acres
Decade 1 92,479 62,700 52,953| 100,000 60,000
Decade 5 45,583 41,509 55,133 58,032 51,366
Age C(ﬁ:f dl\)ﬂ:(s):)r(ljt))utlon Unit of Comparison-Acres
Decade 1
0-10 90,333 62,700 45,809 95,837 60,000
11-40 41,047 38,072 40,719 40,122 39,348
41-100 116,668| 108,806| 109,484 117,548| 118,613
101+ 522,684| 511,250| 566,913| 507,296| 552,302
Decade 5
0-10 35,328 20,667 53,639 32,513 48,567
11-40 54,992 43,010 70,611| 54,985 41,549
41-100 155,039 115,683| 110,157| 159,621| 132,746
101+ 525,373| 541,467| 528,518| 513,684| 547,401
Age Class Distribution (Pine) Unit of Comparison-Acres
Decade 1
0-10 2,145 0 7,143 4,163 0
11-40 89,281 70,499| 87,515 87,426 81,185
41-100 206,140| 233,632| 209,710| 215,160| 225,356
101+ 18,211 51,094 18,870 19,052 18,820
Decade 5
0-10 10,255 20,842 1,494 25,519 2,799
11-40 73,840 64,388 57,111| 86,983 58,451
41-100 153,540| 120,396| 156,608| 140,642| 153,124
101+ 78,142 149,599| 108,025 72,656| 110,987
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Table 2-21.: Issue 4-Ecosystem Health and Sustainability/Forest Health. (Continued)

Ecosystem Health/ Alternatives
Sustainability/Forest Health A | B | ¢ | D | E
Fire Regime Condition Class Unit of Comparison-Acres after Decade 1

FRCC 1 74,466 84,466 | 154,466 | 94,466 | 124,466
FRCC 2 151,892 | 151,892 | 151,892 | 151,892 | 151,892
FRCC 3 880,524 | 870,524 | 800,524 | 860,524 | 830,524
Prescribed Fire Unit of Comparison-Acres Burned Annually
Decade 1 70,000 | 80,000 | 150,000 | 90,000 | 120,000
Restoration Emphasis Unit of Comparison-Acre Allocated

Pine Woodland 22,570 0 98,196 0 97,629
Oak Woodland 30,858 0 168,967 0 154,704

D - Conservation of soil and water resources—determining whether soil is being
managed to hold nutrients and prevent erosion, and if the water we depend upon is
adequately protected. Table 2-22 focuses on the water and soils found on the OSFNFs.

Table 2- 22: Issue 4-Ecosystem Health and Sustainability/Watersheds & Soils.

Ecosystem Health/ Alternatives
Sustainability Al B | ¢ | D | E
Watersheds Unit of Comparison-Numbers of Watersheds
Number of watersheds with a
change in risk to aquatic health 0 0 0 0 0
Soils Unit of Comparison-Percent of Harvested Lands
Percent short-term loss of soil
productivity on harvested lands 10 ° 10 10 11

E - Maintenance and enhancement of long-term multiple socio-economic benefits to
meet the needs of society—measuring the direct benefits that forests produce: forest
recreation and tourism, wood products, non-timber forest products, cultural, social,
spiritual values and needs, and community needs (Table 2-23).
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Table 2-23: Issue 4-Ecosystem Health and Sustainability/Benefits to Society.

Ecosystem Health/ Alternatives
Sustainability
Benefits to Society A B c D E
Prescribed Fire Unit of Comparison-Acres
70,000 | 80,000 | 150,000 | 90,000 | 120,000
Volume of Wood Products Unit of Comparison MMCF Per Decade
163 | 133 | 156 | 154 | 146

Percent of Land Managed with

and Emphasis on Recreation Unit of Comparison-Percent of NF Acres

13% | 15% | 16% | 13% | 18%

Value of Hunting Related to

Ecosystem Health Unit of Comparison-Trend

Ne | - | o+ | o+ | +
Change in Settings/Solitude Unit of Comparison-Trend
— + + — +

Unit of Comparison- Percent With

SMS Integrity Levels High Scenic Integrity Objectives

67% | 34% | 56% | 33% | 47%
NC = No Change
—= Decrease
+ = Increase

Issue 5-Relationship of National Forest Management to Communities and
Economies

The OSFNFs is a mosaic of federal land intermingled with tracts of private land, timber
industry, and rural communities. Due to the large amount of private ownership (24%
within the proclamation boundary), many communities, private landowners, and forest
users are directly affected by forest management decisions.

In the past, local governments have not played much of a role in the national forest
land management planning process. Since local governing bodies cannot mandate or
direct the actions of federal government agencies charged with implementing federal
land management policies, there has been little consideration or inclusion of national
forest management issues in their policies.

Today, local governments develop land use plans to reduce conflicts resulting from
incompatible uses and to exercise some control over growth and expansion. Local
governments are increasingly attuned to the need for economic diversity. During the
public comment period, much attention was focused on increasing revenues from
recreation and tourism rather than on the sale of wood products. Significant changes
in forest revenues to counties may affect the ability of the county to fund roads and
schools. The Forest Service has the ability to affect jobs by direct employment,
contracting, and indirect support of the private sector economy.
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The OSFNFs contribute to local communities in many different ways through jobs,
quality of life, and a sense of place. The people and social structures of these
communities are changing as the urban/suburban population continues to grow and
our society continues to move away from agriculture and a manufacturing based
economy toward a technology and retail based economy. These changes have and will
continue to affect national forest management.

The OSFNFs' importance to community economies varies according to the size of the
community, its proximity to the Forests, and the diversity of its economy. Typically, the
residents of rural communities in close proximity to national forest lands have used the
Forests for both their livelihood and for recreation. The economic well being of the local
community has generally been involved in manufacturing and processing of resources.

The Forest Service has a rural economic development responsibility as part of the US
Department of Agriculture. Some public comments emphasized the importance of the
timber industry to local community-base economies, while others noted the importance
of the tourism industry and quality of life factors in building a strong economy.
Sustainable community forestry was mentioned as one way we might accommodate
both of these views. Some mentioned we should consider the impacts of our activities
on adjacent landowners and the impacts of adjacent landowners on national forest
management. Table 2-24 shows the impacts of each alternative on the economies of
the local communities.

Table 2-24: Issue 5-Impact on Economies of Local Communities.

Communities and Alternatives
Economies A | B | C | D | E
Percent Change in
Employment

Unit of Comparison-Percent Change Over Current

14.6% | 10.5% | 12.7% | 154% | 11.4%

FEEHIS o i (Leloo) Unit of Comparison-Percent Change Over Current

Income
23.5% | 14.3% | 19.7% | 24.6% | 17.5%
Payments to States/Counties Unit of Comparison-Thousands of Dollars
$3.7 | $29 | $35 | $34 | $3.2
Cumulative Present Net value Unit of Comparison-Millions of Dollars

$1,233 | $1,106 | $1,154 | $1,134 | $1,189
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CHAPTER 3
AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

This chapter summarizes the physical, biological, social, and economic environments
of the OSFNFs and the effects of implementing each alternative on that environment.
This chapter presents the scientific and analytical basis for the comparison of
alternatives presented in Chapter 2, Alternative Development.

The purpose of Chapter 3 is to present before and after views of the forest
environment. It discusses the environment as it is currently and as it would be if the
alternatives were implemented.

The Affected Environment and Environmental Consequences disclosures are required
by the National Environmental Policy Act (NEPA), which implements regulation under
(40 CFR 1500). Each resource is first described by its current condition. These
descriptions are limited to the background information necessary for understanding
how forest plan alternatives may affect the resource. The resources listed and their
sub-headings are designed to address issues raised throughout the planning process.

After each discussion of the current condition of a resource, the potential effects
(environmental consequences) associated with implementation of each alternative
are discussed. All significant or potentially significant effects—including direct,
indirect, and cumulative effects—are disclosed. Where possible, the effects are
quantified. Where this is not possible, a qualitative discussion is presented.

RELATIONSHIP BETWEEN PROGRAMMATIC AND SITE SPECIFIC ANALYSIS

For estimating the effects of alternatives at the programmatic Forest Plan level, the
assumption has been made that the kinds of resource management activities
allowed under the management areas will, in fact, occur to the extent necessary to
achieve the goals and objectives of each alternative. However, the actual location,
design, and extent of such activities are generally not known at this time. Those will
be site-specific (project-by-project) decisions. Thus, the discussions here refer to the
potential for the effect to occur, realizing that in many cases, these are only
estimates. The effects analysis is useful in comparing and evaluating alternatives on
a forest-wide basis, but is not to be applied to specific locations on the Forests.
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TYPES OF EFFECTS

Environmental consequences are the effects of implementing an alternative on the
physical, social, and economic environment.

» Direct environmental effects are defined as those occurring at the same time
and place as the initial action.

» Indirect effects are those that occur later than the action or are spatially
removed from the activity, but would be significant in the foreseeable future.

» Cumulative effects result from the incremental effects of actions added to
other past, present, and reasonably foreseeable actions, regardless of what
agency (federal or non-federal) or person undertakes the other actions.
Cumulative effects can result from individually minor, but collectively
significant, actions taking place over a period of time.

PHYSICAL ENVIRONMENT

The physical environment is the non-living portion of the environment upon which the
living organisms depend—air, soil, water, geology, and climate. This section begins
with a description of the ecological classification of the Ozark-St. Francis National
Forests (OSFNFs). Ecological classification is a system, which classifies land and
water at various scales through integrating information about climate, geology,
landform, soils, water, and vegetation. This classification is a tool to provide a more
ecological and scientific basis in land and resource management planning.

Ecological classification is useful for:

Evaluating the inherent capability of land and water resources,
Predicting changes occurring over time,

Evaluating effects of management,

Allocating land to management areas,

Selecting appropriate management indicators, and

Discussing and analyzing ecosystems and biodiversity at multiple scales.

vVvVvvVyYVYyYy

GEOLOGIC RESOURCES

The geologic setting is the foundation for a variety of ecologic elements. Geologic
materials and geologic processes control or influence a host of ecological factors.
Some of these are as follows:

» Slope aspect,

» Slope steepness,

» Area of landforms and associated vegetation,

» Distribution and composition of soil parent material,
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» Structure and composition of vegetation,

» Physical character of wetlands, riparian areas, and stream substrates, and

» Quantity and quality stream water and ground water; and the natural
disturbance regime.

Surface geologic processes are an important part of the natural disturbance regime
in the OSFNFs. These processes include erosion; sediment transport, and deposition;
landslides (mass wasting); floods; changes in stream channels and groundwater flow;
and the formation of caves, sinkholes, and other karst features. These processes
have been part of the natural disturbance regime for the past several hundred
thousand years and affect the Forests in varying degrees every year.

Uplifting, folding, and faulting formed the Ozark Highlands. Stream erosion has
removed some original surface rock and dissected the area into hills and mountains
with rock outcrops, cliffs, pedestal rocks, natural bridges, deep valleys, and narrow
ridges. The Ozark Highlands include the Springfield and Salem Plateaus. Springfield
Plateau surface rock is composed of limestone and chert; however, shale is
sometimes found at the surface. Salem Plateau surface rocks are mostly limestone
or dolomite with a few large sandstone outcrops. Caverns, large springs, and
sinkholes occur in the Salem and Springfield Plateaus.

The Boston Mountains are strongly dissected tablelands 1,900 to 2,300 feet above
sea level with narrow steep-sided valleys 500 to 1,250 feet deep. Resistant
sandstone is the surface rock on ridge tops. Shale is sometimes found at the surface
on side slopes and in valleys.

Crowley’s Ridge on the St. Francis NF is a unique highland that rises steeply above
the surrounding flat terrain. The ridge has a thick wind deposited soil mantle, which
has an extreme erosion hazard on road shoulders and in drainage channels. The soil
structure is stable when the soil is dry, but quickly becomes unstable when the soil
becomes saturated with water.

The St. Francis River Alluvial Plain, also on the St. Francis NF, is made up of recent
river deposited sediments.

Direct and Indirect Effects

The alternatives have standards to protect the Forests’ geologic resources including
caves, sinkholes, groundwater, waterfalls, fossils and paleontological resources, and
unusual landforms like Pedestal Rocks. All alternatives include standards that
require management activities to include measures to avoid, minimize, or mitigate
adverse effects on geologic resources with identified values (scientific, scenic,
paleontologic, ecological, and recreational, drinking water). Management activities
that involve moving, earth such as road construction have the most potential to
affect geologic resources. The potential effects vary depending upon the type, size,
and sensitivity of the resource, and the magnitude of the ground disturbance. Based
upon earth-moving ground disturbance, the ranking of the alternatives, descending
from greatest to least potential impacts, are Alternative D, C, E, A, and B.
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Geologic Hazards

A geologic hazard is a natural event or condition that involves geologic processes that
harm or interfere with human activity. Mass movement, earthquakes, flooding, and
development of karst features are examples of geologic hazards.

The main geological hazards are landslides and soil slippage in the Boston
Mountains. Landslides occur on an infrequent basis and occur mostly because of
large amounts of rainfall in a short period. In karst areas of the Ozark Highlands
surface, disturbing activities need to be carried out with care to avoid possible
surface failures into caverns. Dam locations require special care because of
limestone formation porosity. The main hazards on the St. Francis NF are soil erosion
and slope failure due to storm events or activities that concentrate water.

Karst
Direct and Indirect Effects

Management activities (e.g., construction and maintenance of roads, trails, log
landings, and other facilities; and groundwater withdrawals for recreation facilities)
may cause, or contribute to causing:

» Ground subsidence including sudden sinkhole collapse,
» Sinkhole flooding,
» Groundwater pollution including accidental spills of petroleum products.

Urban and residential development and agricultural waste management off the
Forests have the potential to impact karst hazards and features. Those alternatives
that have more ground disturbance, such as more miles of road
construction/reconstruction and more acres of timber harvested (acres treated), are
estimated to have more potential to affect karst-related hazards than those
alternatives with less ground disturbance. The ranking of the alternatives,
descending from greatest to least potential impacts, are: Alternative D, C, E, A, and
B. The standards included in all alternatives would avoid or minimize adverse effects
on karst-related features.

Cumulative Effects

Free range grazing of cattle and hogs and unregulated fires in the past may have
impacted karst hazards and features. Urban and residential development and
agricultural waste management off the Forests have the potential to impact karst
hazards and features. Forest management activities discussed above also have the
potential to affect karst hazards and features. Considering past, present, and future
actions none of the alternatives is expected to significantly increase karst hazards or
significantly impact karst features.
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Stratigraphic Summary of the Ozark-St. Francis National Forests

Following is a stratigraphic summary of the geologic formations that occur on the
OSFNFs (McFarland 2004).

Ozark National Forest

Arkansas Valley. Pennsylvanian clastic sediments deposited on the margin of a
continental shelf primarily by deltas and reorganized in part by marginal marine
processes dominate the Arkansas Valley. Structurally the area is made up of broad
synclines (troughs) with relatively narrow intervening anticlines (arches). The axes of
these folds generally trend east to west. Most of the observed faulting is normal, but
some thrusts faults are noted, associated with the anticlines in the southern part of
the province. The synclines are often the most conspicuously present positive
topographic features, formed from more rapid erosion of underlying shales, once
capping sandstones were breached on the crests and flanks of the surrounding
anticlines.

The Ozark Plateaus Region of Arkansas is made up of generally flat-lying Paleozoic
age strata divided into three plateau surfaces. The lowest and northern-most plateau
is the Salem Plateau and is generally underlain by dolostones, sandstones, and
limestones of Ordovician age. The Springfield Plateau stands above the Salem a few
hundred feet and is generally capped by lower Mississippian age limestones and
cherts. The southernmost and highest plateau of the Ozarks is the Boston
Mountains. Pennsylvanian age shales, siltstones, and sandstones dominate the
Boston Mountains. All of these plateaus are deeply dissected by humerous streams
throughout the area. The faulting in the Ozarks is generally normal with most faults
displaying a displacement down on the southern side. However, some observations
reveal that a few strike-slip faults may be present. Gentle folds are noted but are
generally of very low amplitude. The depositional environment of the rocks found in
the Arkansas Ozarks is one of a relatively shallow continental shelf, sloping toward
deeper water generally toward the south. This shelf emerged many times during the
Paleozoic resulting in numerous unconformities throughout the sequence.

St. Francis National Forest

Mississippi Embayment and Gulf Coastal Plain. Eastern and southern Arkansas is
underlain by Cretaceous age through recent sedimentary deposits with small areas of
igneous intrusions of Cretaceous age. Cretaceous sedimentary deposits are exposed
in southwestern Arkansas and represent shallow, marginal, and often restricted
marine environments. Tertiary marginal marine and coastal plain continental
deposits with a veneer of Quaternary terrace and alluvial deposits dominate southern
Arkansas. Quaternary terrace and alluvial deposits with minor exposures of Tertiary
units dominate eastern and northeastern Arkansas. At least three terrace levels are
recognized in the region. The Mississippi Embayment manifests a north-south linear
erosional remnant. Crowley’s Ridge is generally capped by Quaternary loess and
preserves minor exposures of Tertiary deposits along its margins. Topographically,
the entire area ranges from low hills to essentially flat terrain.
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Climate

The climatic regime for the OSFNFs area is characterized as a temperate climate due
to its mid-latitude location in the continental interior of North American. The air
masses responsible for the regional weather patterns originate from source areas
including the eastern Pacific Ocean, western United States, the Gulf of Mexico, and
Canada. General atmospheric circulation patterns generally move these air masses
from west to east across Arkansas. Average temperature and precipitation patterns
for the Forests are the result of these moving weather systems as well as local
interactions between topographic variations. For example, mountain induced lifting of
the air can affect local levels of precipitation (OOHA 1999).

During the winter, large north to south variations in maximum temperature occur
across northern Arkansas. Large variations in maximum temperature tend to occur
north of the Boston Mountains because the topography restricts the southern
movement of cold air masses. During the summer, the Ozark Plateau experiences
lower daily maximum temperatures than the surrounding areas. Daily variations in
temperature are more significant during the late fall and winter seasons because
there is less atmospheric moisture to control these day/night temperature variations.
Extreme temperatures (defined as 20°F above or below average daily temperature)
show the following patterns: generally during the summer, more below normal
extreme temperatures than above normal extreme temperatures occur; whereas,
generally during the winter, more above normal extreme temperatures than below
normal extreme temperatures occur. This suggests that extreme temperature events
tend to control seasonal temperatures instead of magnifying seasonal extremes
(OOHA 1999).

Average yearly precipitation across the Forests reflects the large-scale northwest-
southeast variation in rainfall over the United States with north Arkansas averaging
45 to 55 inches of rain per year. In general, the wettest months of the year for the
Forests are March, May, and November. The driest months are July, August, and
January. As springtime temperatures rise, an increase in the occurrence of
convective precipitation events becomes evident (OOHA 1999).

Extreme precipitation can lead to floods, particularly in the flashy streams of the
Ozarks. Floods can decrease nutrients, trace metals, and organic chemical
concentrations in streams. They can also transport, deposit, and expose gravel in
streambeds, which can enhance fish spawning. Floods can increase nutrient levels in
reservoirs resulting in algal blooms and lower dissolved oxygen concentrations, which
inhibit aquatic habitat. Property and infrastructure damage from flooding can create
severe economic stress to local communities (OOHA 1999). Flooding characteristics
in Arkansas depend on the season. In the winter, flooding is generally widespread
and lasts for several days. Flooding in the summer is typically local and short-lived
(USGS 2001). For rural areas of Arkansas, the relationships between flood
characteristics and watershed were found to be determined by different factors
based on physiographic zones as described in the U.S. Geological Survey (USGS) Fact
Sheet 128-97. For the Boston Mountains and Ozark Highlands, watershed area
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determines flood flows for specific recurrence intervals. In the Arkansas River Valley,
recurrence interval flood flows are determined by watershed area and slope of the
main river channel (USGS 1998).

The most extensive flood in Arkansas during the period from 1970 to 1989 was the
flood of December 1982. Thirty-two percent of the states' stream-flow gauging
stations recorded significant discharges and mainly affected the northern and
western parts of the state. Maximum discharges matching or exceeding the 100-year
recurrence interval were measured at 21 gauging stations. During 1973 and 1974,
Arkansas had unusually large precipitation amounts. A flood during June 1974
resulted in discharges with 100-year recurrence intervals at 6 stream-flow gauging
stations. In April 2004, a precipitation event similar to that of the December 1982
event occurred over northern and western Arkansas. In some areas, 13 inches of rain
were measured for a 24-hour period. Rainfall continued for a three-day period. While
published records from this flood have not been produced, many of the rivers and
streams within the Forests exceeded the 100-year recurrence flood flows.

Thunderstorms across the Forests are greatest during the spring, summer, and fall
with 10 to 25 events occurring during each of these seasons. Although small, the
intense rainfall associated with thunderstorms can cause localized flooding within
small watersheds. Meso-scale storm events are generally larger in size and duration
than thunderstorms and can produce more significant widespread flooding of larger
draining areas. These are more common during the summer and fall. Winter and
spring months see an increase in the number of extra tropical cyclone and frontal
passages. These are most responsible for large riverine flooding and major river
basin floods. Orographic (mountain) precipitation effects produced by topographic
divides found in the national forest land base play an important role in localized
rainfall patterns. Moisture-rich prevailing winds can cause flooding events to occur
along the windward side of these topographic divides.

Extreme precipitation events, defined as 2 inches of rain in 24 hours, were found to

occur 150 to 200 times in northern Arkansas between 1950-1993. The likelihood of
these extreme events is greater in spring than in winter (OOHA 1999).

Droughts

There have been 6 major droughts in Arkansas during the last 60 years. Table 3-1
shows the duration of each drought.

Table 3-1: Duration of the major droughts in Arkansas (1954-2001).

Drought Beginning Drought Ending
1954 1956
1963 1967
1970 1972
1976 1978
1980 1983
2000 2001
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Droughts have a pronounced effect on the water use in the State. Nearly 5,900
million gallons of water per day (excluding water diversions for hydroelectric-power
generation) were withdrawn from ground- and surface-water sources in 1985 (USGS
1986). Less water was withdrawn from groundwater sources for 1985, a non-drought
year, than 1980. The greater withdrawals in 1980 were partly caused by the drought.
Large, sustained groundwater withdrawals for irrigation purposes during the early
1980s caused substantial water level declines in parts of the State. Water levels in
wells throughout much of the alluvial aquifer in the State (mainly areas not
encompassed by the OSFNFs) had declines of as much as .5 feet. This resulted in the
need for irrigation supply wells to be drilled to deeper aquifer systems (USGS 1990).
Water-use management during droughts is a responsibility of the Arkansas Soil and
Water Conservation Commission (ASWCC). The ASWCC issues permits for dam
construction, registers diverted water from streams and lakes, determines the
State’s overall water usage, and maintains the State’s water plan. These measures
are designed to address both serious groundwater-depletion problems throughout
the State and water shortages in general (USGS 1990).

Tornados

The northern section of Arkansas falls within the southeastern section of "Tornado
Alley." Favorable atmospheric conditions for tornado formation occur frequently in
this area. Arkansas ranked 16t in the number of tornados reported between 1950
and 1994. Although tornados have been reported in every month, April and May are
when tornados are most likely to occur with increased tornado activity in January,
February, and March (OOHA 1999).

SolLs

Affected Environment

Soil is a non-living system that represents a finite resource. It develops slowly from
various parent materials and is modified by time, climate, macro-organisms,
microorganisms, vegetation, and topography. Soils are complex mixtures of minerals,
organic compounds, and living organisms.

Two hundred four (204) soil map units were described on the OSFNFs. Most soil map
units consist of one soil, but some are made up of two or more soils. The soils have
been grouped by ecological section to discuss the important soil properties on a
forest-wide basis.

Ozark NF soils are grouped into Boston Mountain-Arkansas Valley Sections and Ozark
Highlands Section soils. St. Francis NF soils are grouped in the Mississippi Alluvial

Basin Section then sub-grouped into Crowley’s Ridge Subsection and St. Francis
River Alluvial Plain Subsection soils.

Ozark National Forest

Boston Mountain-Arkansas Valley Sections soils were formed in sandstone and
shale parent material. These are deep to shallow clayey and loamy soils with low
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inherent fertility and low-to-moderate moisture supplying capacity. Soil problems
include seedling mortality, surface compaction, slight landslide potential, and
erosion.

Ozark Highlands Section soils were formed mainly in limestone and chert parent
materials but some were formed in sandstone and shale parent materials. They have
generally low erodibility and moisture-supplying capacity and are very deep cherty
and silt loams. Soil problems include droughtiness and slight landslide potential.

St. Francis National Forest - Mississippi Alluvial Basin Section

Crowley’s Ridge Subsection soils were developed in Pleistocene wind blown
sediments. These soils are erodible, deep silt loams with high productivity and
moisture holding capacity. Gully erosion and piping occur where water concentrates
from road runoff, compacted pastures, or other activities.

St. Francis Alluvial Plain Subsection soils were developed in unconsolidated alluvial
sediments. These soils are deep stratified clays and loams that have high productivity
and moisture holding capacity, frequent flooding, and a high shrink-swell potential.

Direct and Indirect Effects

This Final Environmental Impact Statement (FEIS) presents an overview of
alternatives and general effects on the soil resource. When projects are proposed,
site-specific analysis occurs, and mitigation is based on the potential capability and
limitation of the soils in the project area. For this FEIS, the categories affecting
productivity discussed include compaction, soil displacement, and erosion. Region 8
Soil Quality Standards identify conditions where soil impairment is not occurring
when "at least 85 percent of an activity area is left in a condition of acceptable
potential soil productivity" (USDA 2002).

Effects by Resource

The following discussion provides some background information regarding the direct
or indirect environmental effects common to soil resources from forest management
and uses of forest resources. Any activity that disturbs the land surface, decreases
vegetation cover, or alters vegetation communities can affect soils. The primary
management or resource activities that could affect the soil resource are:

» Recreation: Recreation activities directly affect soils by exposing and
compacting soils, increasing the potential for erosion and sedimentation.

» Roads: Roads expose and compact soils, and alter surface water flow. When
left open, they contribute to higher erosion rates than closed roads that have
proper water controls and surface cover.

> Vegetation Management: Vegetation management activities that may affect
soils include timber harvesting, site preparation, timber stand improvement,
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prescribed fire, skid trail construction, and wildlife habitat improvements. Loss
of the protective soil cover (litter) from ground disturbance can increase
erosion while decreasing soil productivity.

» Fire Management: Prescribed burning directly affects soils by removing a
portion of the vegetation cover, which may expose soil to erosion. Control fire
lines also expose mineral soil. These factors can reduce soil productivity. The
significance of this varies widely depending on the soils, topography, and the
intensity of the burn.

» Minerals Management: Extraction of locatable or leasable minerals directly
affects soils by removing vegetation, and often the entire soil material
overlying the minerals. Possible effects include erosion and loss of soil
productivity. Mineral sites are restored when use ends.

Effects of Recreation on Soils

Overuse of campsites can result in soil compaction and deterioration of the
vegetation. These effects can lead to increased surface-water runoff and possibly
gully formation. These effects are expected to be similar under all alternatives. There
are numerous dispersed sites throughout the Forests and, where these sites are
used in moderation, impacts are localized. In heavily used areas, vegetation
destruction, soil compaction, and displacement can occur.

There are 3,110 acres of developed recreation areas in each alternative, which is
less than 1 percent of the total national forest land area. There are 24 campgrounds,
3 boat launches, and 12 day-use sites in these developed recreation areas. The
number of campgrounds, boat launches, and day-use sites may increase under
Alternatives B and E. The number of day-use sites may increase under Alternative C.
Soil compaction, displacement, and erosion could increase in localized areas in
campgrounds, boat launches, and day-use sites if the number of these facilities
increase under Alternatives B and E. Soil compaction, displacement, and erosion
could increase in day-use sites if the numbers are increased under Alternative C.
Compacted, displaced, and eroded areas will be ripped or disked, fertilized, and
seeded to restore soil productivity.

Dispersed recreation occurs along trails, roads, and in the general forest area. Some
soil compaction, displacement, and erosion are expected to occur in localized areas
because of dispersed recreation. The impacts are expected to be slightly higher
under Alternatives C and E because the Indian Creek and Upper Buffalo Dispersed
Recreation Areas are proposed. The Upper Buffalo Dispersed Recreation Area is
6,115 acres under Alternatives C and E, which is less than 1 percent of the total land
area of the Forests. The Indian Creek Dispersed Recreation Area is 17,844 acres
under Alternative C and 17,100 acres under Alternative E, which is about 1.4 percent
of the total land area of the Forests. These proposed dispersed recreation areas are
planned for non-motorized use, so the impacts to soil will be much less than
motorized use.
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The miles of single-use trails will remain the same under Alternatives A and D and
increase under Alternatives B, C, and E. There will be some increase in soil impacts
as the miles of trails increase depending on how much use the trails get, but the soil
impacts are expected to be small for all of the alternatives. A small loss in soil
productivity will result under Alternatives B, C, and E because the area under the
trails will be compacted and taken out of production. The overall loss in soil
productivity is expected to be very small because the trails are narrow and will not
have much impact on trees and shrubs growing along the trails.

The miles of multiple-use trails will stay the same under Alternatives A, C, and D and
may increase under Alternatives B and E. The impacts to soil productivity may
increase under Alternatives B and E due to the increase in miles of multiple-use trails
depending on how much the trails are used.

All alternatives limit off-highway vehicle (OHV) use to designated roads and trails. This
designation has resulted in some soil erosion, compaction, displacement, and
puddling. Although many of these impacts are caused by illegal activity, many
impacts also occur during hunting seasons when soils are often wet and highly
susceptible to damage. The extent of this impact has not been determined.
Regardless, significant localized impacts exist throughout the Forests. The control of
illegal use would reduce damage to soil resources, and allow law enforcement to be
more effective in addressing this activity. One factor in mitigating effects of trail use
is to maintain trails on a regular basis to keep erosion and runoff under control.

Trails are similar to roads in impacts, but the impacts may be less because trails are
narrower and generally do not provide access for heavy vehicles. However, trails are
often steeper and many are not designed as well as roads. The type and intensity of
trail use can affect erosion and compaction. Lightly used trails are usually narrower
and may have some protective vegetation. Tires, hooves, or feet can loosen soil. Foot
and horse trails are sometimes steeper than motorized trails, but are usually not as
wide and do not tend to have as many cut slopes.

Although localized effects do exist, the impacts of trails on the soil resource from a
forest-wide perspective are not significantly different from one alternative to another,
and the total impact of trails is well within acceptable limits.

Overall, recreational use is expected to increase on the Forests, and is similar
between alternatives.

Effects of Roads on Soils

Forest roads can significantly affect site productivity by removing and displacing
topsoil, altering soil properties, changing microclimate, and accelerating erosion.
Road construction and reconstruction require vegetation removal, soil disturbance,
and slope re-contouring. Soils must be compacted, hardened, and generally surfaced
with stone. Losses of productivity associated with road-caused accelerated erosion
are site specific and highly variable in extent.
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The permanent or classified roads on the Forests have been dedicated to a non-
productive use. Except where the erosion extends beyond the road and drainage
ditches, it has little effect on soil productivity. Sediment from this erosion, however,
will often affect water quality and aquatic habitat if it enters streams. Road cuts can
also undermine unstable slopes and lead to landslides, especially in steep terrain.

Road designs consider these potential effects. Proper design and maintenance can
mitigate these impacts. However, some localized impacts still occur, particularly
when roads are not regularly maintained. Roads are located and constructed either
to avoid or, if this is not feasible, mitigate problems associated with unstable or
highly erodible soils, steep slopes, and wet areas. If user needs are satisfied, there is
less likelihood of off-road use, which can seriously degrade soils.

All alternatives contain direction that allows closure of unnecessary roads to prevent
resource damage. Road closures range from barriers (gates) to obliteration and
decommissioning. Barriers reduce traffic-use impacts that cause eroding and
unstable roads, but do not restore soil productivity. Restoring stable grades, natural
drainage, and ground cover are critical to restoring and protecting soil productivity.

Table 3-2 shows the projected acres that will be taken out of production due to their
conversion to roads. Temporary roads will be taken out of production during the
period that they are needed for access and then returned to production. Temporary
roads will be ripped or disked, fertilized, and seeded to return them to production
when they are no longer needed. The Roads Analysis Process will be used to identify
permanent roads that are no longer needed. These roads will be decommissioned
and returned to production. The greatest number of acres is taken out of production
due to roadwork for Alternative D followed by Alternatives A and C with the next
highest number of acres removed from production due to roadwork.
Decommissioning of existing road miles is expected to exceed the construction of
new road miles for Alternatives B, C, and E. Decommissioning of existing road miles is
expected to equal the construction of new road miles for Alternatives A and D.
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Table 3-2: Estimated Soil Acres Taken Out of Production Due to Projected Road Work
on OSFNFs (2005-2055).

Estimated Soil Acres Taken Alternatives
Out of Production Due to
Projected Road Work A B c D E
Decade 1
Permanent Roads (Acres) 23 19 22 24 21
Temporary Roads (Acres) 233 190 223 240 210
Decade 2
Permanent Roads (Acres) 23 19 23 23 21
Temporary Roads (Acres) 233 191 226 231 210
Decade 3
Permanent Roads (Acres) 23 19 22 29 22
Temporary Roads (Acres) 233 191 225 289 217
Decade 4
Permanent Roads (Acres) 23 19 22 26 23
Temporary Roads (Acres) 233 193 223 270 227
Decade 5
Permanent Roads (Acres) 23 19 22 25 23
Temporary Roads (Acres) 233 192 223 254 230

In addition to the classified roads discussed above, there are "unclassified" roads on
the OSFNFs. Forest users create these unclassified roads. Unfortunately, these
routes are often on poor locations that result in resource damage to streams and
soils. Unclassified roads are identified during the Roads Analysis Process (RAP),
which is done during project planning. These unclassified roads are obliterated to
restore them to productivity when funds become available. Not all obliterated roads
are successfully restored because some are inappropriately "reopened" by forest
users before they are completely restored.

Effects of Timber Harvesting on Soils

Activities associated with timber harvesting can cause soil compaction, soil
displacement, soil puddling, and erosion. Generally, the actions requiring removal of
ground cover and displacement of soil material are most responsible for potential
impacts. Dragging logs to the log landing, and blading skid trails and landings can
cause displacement. Use of logging equipment such as skidders to bring logs to a
central location, and the routes used by trucks to remove logs from the harvest area
can cause compaction, especially if the soils are wet and fine textured or clayey.
Erosion occurs when the litter layer is removed and the root mat is cut by blading or
driving heavy equipment over the soil. Erosion accounts for less than 1 percent of the
soil impacts due to timber harvesting on the Ozark NF and about 6 percent of the
timber harvest soil impacts on the St. Francis NF (Weeks 1996).
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Standard provisions in timber sale contracts allow the Forest Service to suspend
logging operations during wet periods to minimize the risk of compaction. Sale
preparation and administration procedures along with Forest LRMP Standards and
direction in Arkansas' BMPs (Arkansas Forestry Commission 2002) are used to
protect soil productivity.

All of these potential detrimental effects (compaction, displacement, puddling, and
erosion) can be mitigated through the implementation of Forest LRMP Standards and
Arkansas' BMPs. These standards and practices include the use of designated skid
trails, sub soiling, seeding for erosion control, water barring, avoidance of unstable
slopes, and limiting equipment use during wet periods. Forest LRMP Standards and
Arkansas' BMPs apply to all alternatives.

From a forest-wide perspective, impacts of timber harvest on soils differ between the
alternatives. Table 3-3 displays estimated acres of soil impacts, and the percent of
the harvest acres sustaining soil impacts by alternative. Alternative C has the highest
estimated number of acres of soil impacts and Alternative B has the lowest.
Alternative E has the highest number of acres of soil impacts and the highest percent
compared to the acres harvested. The estimated effects to soil due to timber
harvesting for all alternatives is well within the requirement for retaining at least 85
percent of an activity area in a condition of acceptable potential soil productivity.

Table 3-3: Estimated Effects of Timber Harvest on Soils for the OSFNFs for
Decades 1-5.

Estimated Effects of Alternatives
Timber Harvest on Soils A | B | C | D | E

Decade 1 Ozark National Forest

Acres of Soil Impacts 14,362 11,931 15,043 14,105 13,599

% of Harvested 10 9 10 10 10
Decade 1 St. Francis National Forest

Acres of Soil Impacts 0 542 884 542 937

% of Harvested 0 7 10 7 9
Decade 2 Ozark National Forest

Acres of Soil Impacts 9,120 8,175 12,542 9,312 9,035

% of Harvested 6 6 8 6 6
Decade 2 St. Francis National Forest

Acres of Soil Impacts 32 329 794 329 696

% of Harvested 9 8 9 8 9
Decade 3 Ozark National Forest

Acres of Soil Impacts 12,724 10,521 13,122 11,612 13,573

% of Harvested 9 8 9 8 9
Decade 3 St. Francis National Forest

Acres of Soil Impacts 46 122 127 122 239

% of Harvested 9 6 9 6 9

3-14

FINAL ENVIRONMENTAL IMPACT STATEMENT




OZARK-ST. FRANCIS NATIONAL FORESTS

CHAPTER 3

Table 3-3: Estimated Effects of Timber Harvest on Soils for the OSFNFs for

Decades 1-5. (Continued)

Estimated Effects of Timber Alternatives
Harvest on Soils A B | C | D E

Decade 4 Ozark National Forest

Acres of Soil Impacts 12,575 10,275 | 13,057 11,922 13,206

% of Harvested 9 8 9 8 9
Decade 4 St. Francis National Forest

Acres of Soil Impacts 48 443 203 443 304

% of Harvested 9 9 9 9 9
Decade 5 Ozark National Forest

Acres of Soil Impacts 11,680 8,844 13,529 11,502 13,869

% of Harvested 8 8 9 8 9
Decade 5 St. Francis National Forest

Acres of Soil Impacts 36 367 162 367 195

% of Harvested 9 8 9 8 9

Effects of Range Management on Soils

The main potential impacts of livestock grazing on soil productivity are compaction
and accelerated erosion, generally from over-grazing or poor maintenance. Range
management occurs on approximately 356 acres of improved pastures on the St.
Francis NF and 3,129 acres of improved pastures and 13,198 acres of woodland
range allotments on the Ozark NF.

Livestock grazing is managed by following a site specific Allotment Management Plan
supported by a thorough analysis of the range situation as directed by the Forest
Service Manual and pertinent handbooks. Additional guidance is developed in the
environmental assessment process. All grazing use is by permit only and yearlong
permits are discouraged. Term grazing permits are preferred over other permit types
because of their stronger controls and management flexibility.

Livestock grazing within standards has minimal impact on soils. In localized areas
such as livestock paths, soils can be compacted and vegetation damaged or
removed. Livestock paths tend to collect runoff and can cause erosion. These
instances, however, are localized. Erosion is largely a function of inherent soil
erosiveness, slope, and soil cover. Periods of drought stress the vegetation and make
the allotments more susceptible to compaction and erosion. Managing grazing to
retain effective vegetation cover can mitigate livestock-induced compaction and
erosion. Scattered patches of compacted soil occur in riparian areas where cattle
congregate. Small areas of bare soil develop where the soil is compacted to the point
that plants cannot grow. Subsoiling, fertilization, and liming help restore the soil and
maintain the vegetative cover. The Forests have begun to exclude cattle from riparian
areas on range allotments to protect riparian functions and values. Overall, across
the allotments, soil compaction and erosion are minor.
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Effects of Fire Management on Soils

The effects of prescribed fire and wildland fire on soils are summarized here, but are
more fully described in Vegetation Management in the Ozark/Ouachita Mountains
Volume I, Appendix B-Effects of Prescribed Fire on Soil and Water in Southern
National Forests (USDA Forest Service 1990). Fire affects soil through transfer of
heat into the duff layer and underlying soil. These effects vary considerably
depending upon fire intensity, duration, and soil conditions. The direct impacts to soil
include charring of the ground surface, possible development of water repellent
conditions, and acceleration of erosion for about one to three years depending upon
fire intensity, duration, and soil conditions. Burned areas can experience a loss in
plant nutrient reserves and a reduction of microbial populations. Soil productivity
may be slightly diminished. In some instances, the burned area benefits from
increased availability of nitrogen, phosphorous, calcium, magnesium, potassium, and
sulfur.

A major factor relative to the impact of fire on soil is the extent to which fire Kills
vegetation and burns the organic layers on the soil surface. When fire consumes all
the surface litter and vegetation canopy, soils are exposed to erosive effects of
precipitation and any subsequent runoff. Severe fire can increase the rate of erosion;
however, the effects of severe fire are typically isolated and short-term. Wildland fires
tend to accelerate surface erosion more than prescribed burns because the potential
for higher severity burns is greater, and the placement of control lines is more
indiscriminate than planned prescribed fire containment lines. Over time, much of
the vegetative cover can be re-established on disturbed sites through succession.
Eventually, burned soils will stabilize and the hydrologic function of the soils will
return to normal.

Severe wildfires often destroy vegetation and detrimentally burn soils. A high intensity
fire could adversely affect site productivity by influencing the physical, chemical, and
biological properties of the soil. The physical effects could include loss of structure,
reduction in porosity, and change in color. Reduced infiltration can affect the
hydrology, which can in turn affect stream channel morphology and cause a resulting
shift in stream aquatic habitat. Areas severely burned in wildfires can receive
emergency rehabilitation to reduce or minimize soil degradation.

Firefighting forces suppress most wildfires in Arkansas while they are small. These
fires often occur at times of the year and under conditions so that fire intensities are
low or moderate resulting in little damage. Some fires occur on "high fire danger"
days where low relative humidity and wind result in larger, more potentially
destructive wildfires. Although infrequent, when summer and fall droughts occur,
wildfires in Arkansas can be very destructive.

Prescribed fires can potentially result in the same types of impacts on soils as
wildfires; however, these burns are generally planned to burn at low to moderate
intensities, limiting adverse impacts. These fires are often designed to reduce fuel
loadings that reduce the likelihood of detrimental impacts from subsequent wildfires.
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Because these fires are planned, there is usually less fire line on steep slopes, which
have a higher potential to erode. Fire lines are water barred and seeded after the fire
is out to prevent erosion. Rehabilitation is initiated when severe impacts do occur.

With low to moderate intensity fires, soil productivity would be maintained. Some
areas may see a short-term increase in nutrient availability. Lethal temperatures for
soil organisms would typically be confined to the upper inch or two of the soil.
Sufficient ground cover typically remains in place to protect the soil surface from
accelerated erosion.

The effects of fires on soil are usually short-lived and not significant except where fire
intensities are high or the underlying soil resource is fragile. Prescribed fires that
occur every three to seven years are usually light to moderate in severity. Adverse
effects from a single burn are minimal. Soil physical properties are not affected. Loss
of organic matter is about 5 percent. Nitrogen loss may be 100 to 150 pounds per
acre for dormant season burns and 400 to 450 pounds per acre for growing season
burns. Moderate burns cause minor erosion because they expose soil on less than
20 percent of the area and recovery usually takes one year. Light burns cause no
erosion because they expose almost no soil (Dissmeyer and Stump 1978).
Prescribed underburns are usually light to moderate, so their effect on erosion is
generally negligible.

Prescribed underburns do not cause significant leaching losses because nutrients
are returned through uptake by unburned plants. Moderate burns produce neutral
nitrogen budgets.

Long-term effects on nitrogen are combined with effects on soil biota, physical
properties, and organic matter to judge overall risk to soil productivity. Risk to
productivity for 5+-year dormant season prescribed underburns is minimal on good
and fair soils and low on poor soils.

The risk for potential soil impacts from prescribed fire for Alternative A would remain
the same as for the current Forest Plan. The risk for potential soil impacts from
prescribed fire would increase under Alternatives B, C, D, and E because the acres
burned would increase by 14 percent, 114 percent, 28 percent, and 71 percent,
respectively, compared to the acres burned under Alternative A. The increase in the
risk for potential soil impacts due to burning more acres would not be directly
proportional to the increase in acres burned. The increase in the risk for potential soil
impacts would be related more to the intensity, duration of the burn, and the soil
conditions in the burn. Acres of soil impacted by fire line construction are estimated
to be 31, 35, 65, 39, and 52 respectively for alternative A through E.

The regional soil quality standards (USDA 2002) protect against detrimentally burned
soils caused by direct management actions, and apply to all alternatives. The impacts
of prescribed fire on soils are expected to stay within established limits for all
alternatives.
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Effects of Minerals Management on Soils

Minerals activities on the Ozark NF are primarily associated with gas exploration and
production, associated gas pipelines, and disposal of common variety mineral
materials (primarily surface "building" stone and pit-run gravel).

Fifteen gas wells were drilled on the Ozark NF in the current Plan period for an
average of one well per year. Each well affected one to two acres for a period of 30 to
60 days. Dry wells were plugged and abandoned and sites fully reclaimed according
to Federal and State regulations. Producing wells were partially reclaimed with only
approximately %1 to %2 acre needed for production operations. Reclamation included
disking, fertilizing, and seeding. These helped restore productivity to the disturbed
soil. The soil under the area needed for the producing wells has been taken out of
production.

The Ozark NF has 14 permitted gas pipelines affecting a cumulative total of 409
acres. These pipelines mainly occupy road Rights-of-way (ROWSs) in linear covered
and reclaimed trenches. Vegetative clearing widths vary from 10 to 60 feet. Lengths
range from 50 feet to 50 miles (seven are less than %2 mile in length, five are from 2-
miles, one is 17 miles, and one is 50 miles). The soil along road ROWs has already
been taken out of production and dedicated for road use. There is the potential for
localized erosion along pipelines where off-road use occurs.

Stone removal operations on the Ozark NF are all dispersed short-term removal
operations (no excavations for the removal of stone). Soil impacts from stone
removal operations are negligible. Gravel pits on the Forests are long-term impacts to
allow controlled centralized access to essential pit-run aggregate resources. Pit sizes
are all one-half acre to three acres and designed to prevent water runoff and erosion.
There are no full-time operating pits. All pits on the Ozark NF are worked
intermittently primarily by counties and Forest Service contractors removing material
for public projects as needed.

Alternatives A, B, and D place a high emphasis on energy production (gas) and are
high in surface stone removal (common variety mineral materials). Alternative E
places a moderate emphasis on energy production (gas) and high emphasis on
surface stone removal.

Alternative C places a moderate emphasis on surface stone removal (common variety
minerals). Soil impacts are not expected to increase greatly for any of the alternatives
because most gas wells will occupy small areas, pipelines will be mostly located in
road ROWs, and common variety minerals will be carefully managed.

Overall soil impacts from recreation, grazing, and minerals activities are expected to
be minor for all of the alternatives. Most of the soil impacts of all alternatives are
expected to be short-lived. Most of the soil disturbance in harvested areas occurs on
temporary roads, primary skid trails, and log landings. Temporary roads, primary skid
trails, and log landings will be disked, seeded, and fertilized to speed the recovery of
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soil productivity after they are no longer needed. Fire lines will be water-barred,
fertilized, and seeded where needed to speed the recovery of soil productivity.

Alternative A

The main soil impacts will be due to road construction, timber harvesting, and
prescribed burning. Approximately 14,362 acres on the Ozark NF are expected to
sustain soil impacts due to timber harvesting during the first decade. No harvest is
planned for the St. Francis NF during the first decade. Approximately 23 acres of soil
due to permanent road construction and 233 acres of soil due to temporary road
construction of soil are expected to be taken out of production during the first
decade. Additionally, 31 acres are estimated to sustain a temporary loss in soil
productivity due to fire line construction.

The amount of existing road miles decommissioned is expected to equal the miles of
new road constructed for this alternative. Therefore, the decommissioning of existing
roads will compensate for the amount of soil taken out of production due to
construction of new permanent roads and the acres of soil dedicated to permanent
roads will remain the same. Overall, this alternative is expected to have next to the
lowest soil impacts when compared to the other alternatives.

Alternative B

The main soil impacts will be due to road construction, timber harvesting, and
prescribed burning. Approximately 11,931 acres on the Ozark NF are expected to
sustain soil impacts due to timber harvesting during the first decade. Approximately
542 acres on the St. Francis NF are expected to sustain soil impacts due to timber
harvesting during the first decade. Approximately 19 acres and 190 acres of soil are
expected to be taken out of production due to permanent road and temporary road
construction respectively during the first decade. Additionally, 35 acres are estimated
to sustain a temporary loss in soil productivity due to fire line construction.

The amount of existing road miles decommissioned is expected to exceed the miles
of new road constructed for this alternative. Therefore, the amount of soil dedicated
to permanent roads is expected to decline because more miles of road will be
decommissioned than constructed. Overall, this alternative is expected to have the
lowest amount of soil impacts when compared to the other alternatives.

Alternative C

The main soil impacts will be due to road construction, timber harvesting, and
prescribed burning. Approximately 15,043 acres on the Ozark NF are expected to
sustain soil impacts due to timber harvesting during the first decade. Approximately
884 acres on the St. Francis NF are expected to sustain soil impacts due to timber
harvesting during the first decade. Approximately 22 acres and 223 acres of soil are
expected to be taken out of production due to permanent road and temporary road
construction, respectively, during the first decade. Additionally, 65 acres are
estimated to sustain a temporary loss in soil productivity due to fire line construction.
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The amount of existing road miles decommissioned is expected to exceed the miles
of new road constructed for this alternative. Therefore, the amount of soil dedicated
to permanent roads is expected to decline because more miles of road will be
decommissioned than constructed. Overall, this alternative is expected to have the
highest soil impacts when compared to the other alternatives.

Alternative D

The main soil impacts will be due to road construction, timber harvesting, and
prescribed burning. Approximately 14,105 acres on the Ozark NF are expected to
sustain soil impacts due to timber harvesting during the first decade. Approximately
542 acres on the St. Francis NF are expected to sustain soil impacts due to timber
harvesting during the first decade. Approximately 24 acres and 240 acres of soil are
expected to be taken out of production due to permanent road and temporary road
construction, respectively, during the first decade. Additionally, 39 acres are
estimated to sustain a temporary loss in soil productivity due to fire line construction.

The amount of existing road miles decommissioned is expected to equal the miles of
new road construction for this alternative. Therefore, the amount of soil taken out of
production due to construction of new permanent roads will be compensated by the
decommissioning of existing roads and the acres of soil dedicated to permanent
roads will remain the same. Overall, this alternative is ranked midway between the
other alternatives with respect to soil impacts.

Alternative E

The main soil impacts will be due to road construction, timber harvesting, and
prescribed burning. Approximately 13,599 acres on the Ozark NF are expected to
sustain soil impacts due to timber harvesting during the first decade. Approximately
937 acres on the St. Francis NF are expected to sustain soil impacts due to timber
harvesting during the first decade. Approximately 21 acres and 210 acres of soil are
expected to be taken out of production due to permanent road and temporary road
construction, respectively, during the first decade. Additionally, 52 acres are
estimated to sustain a temporary loss in soil productivity due to fire line construction.

The amount of existing road miles decommissioned is expected to exceed the miles
of new road constructed for this alternative. Therefore, the amount of soil dedicated
to permanent roads is expected to decline because more miles of road will be
decommissioned than constructed. Overall, this alternative is expected to have next
to the lowest amount of soil impacts during the first decade when compared to the
other alternatives.

Cumulative Effects
The forest management activities with the greatest long-term potential to impact soils

are associated with road and trail construction, timber harvesting and associated
operations, and construction of control lines for fire management. Management

3-20 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

standards (mitigation measures) presented in forest-wide standards, Chapter 2 of
the Draft Forest Plan can conserve long-term soil productivity.

In the short term, the alternatives disturbing the greater area of soils will potentially
generate the larger short-term reduction in productivity. In ascending order, from
least to greatest potential within the first decade would be Alternatives B, E, D, A and
C on the Ozark NF. In ascending order, from least to greatest potential within the first
decade would be Alternatives A, B, D, C, and E on the St. Francis NF. However, with
implementation of prescribed management measures (i.e., revegetation and
protection of bare soil areas), the long-term cumulative effects from management
impacts can be kept within Region 8 Soil Quality Standards.

Cumulatively, environmental consequences to soils from past, present and
foreseeable actions associated with use and management of different kinds of soils
on the Forests can be made minimal through careful planning and use of appropriate
measures (Forest LRMP Standards and Arkansas' Best Management Practices).

WATERSHEDS, STREAMS, AND WATER RESOURCES

Watershed
Affected Environment

Lands administered by the OSFNFs are located within 10 major sub-basins in
northwest and north-central Arkansas, and 4 sub-basins of the Mississippi Delta
Region in eastern Arkansas. Furthermore, these lands are distributed across 50
watersheds (5t level Hydrologic Units) with the majority of the land centered on the
main division north of Russellville, Arkansas. Figure 3-1 depicts the spatial
distribution of the OSFNF lands with respect to these watershed boundaries and
Figure 3-2 assigns each watershed with a number from 1 to 51. Table 3-4 lists the
hydrologic unit code (HUC), name, corresponding number, acres of FS land present,
FS district, and state ecoregjon for the watersheds.
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[l Ozark - St. Francis Administrative Boundary
[ ] Watersheds with Forest
[ | Sub-basins with Forest
Figure 3-1: OSFNFs Boundary and the 5t Level Watersheds.
Table 3-4: Ozark-St. Francis National Forest Watersheds.
Administrative
Hydrologic Unit Name SubBasin/ | niciict | ADEQ
. (Numbers Refer to Watershed -
Unit Code . . Number | Ecoregion
Figure 3-2) (approximate
acres)
08 Lower Mississippi
0802 Lower Mississippi-St. Francis
080201 Lower Mississippi-Helena
08020100 Lower Mississippi-Helena 7,870
0802010002 | Mississippi River (1) 7,870 7 DL
080202 St. Francis
08020203 Lower St. Francis 15,940
0802020334 | Phillips Bayou (2) 15,940 7 DL
08020205 L'Anguille 286
0802020513 | L'Anguille River (3) 286 7 DL
080203 Lower White
08020304 Big 5,716
0802030404 | Lick Creek (4) 5,378 7 DL
0802030405 | Beaver Bayou Ditch (5) 338 DL
11 Arkansas-White-Red
1101 Upper White
110100 Upper White

Districts: 1-Sylamore, 2-Buffalo, 3-Bayou, 4-Pleasant Hill, 5-Boston Mt., 6-Magazine, 7-St. Francis
ADEQ Ecoregions: BM-Boston Mountains, OH-Ozark Highlands, AV-Arkansas River Valley, DL-Delta
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Table 3-4: Ozark-St. Francis National Forest Watersheds. (Continued)
Administrative
Hydrologic S IENITS Sub-Basin/ | it | ADEQ
. Numbers Refer to Watershed -
Unit Code . . Number | Ecoregion
Figure 3-2 (approximate
acres)
11010001 Beaver Reservoir 7,6915
1101000101 | Upper White River (6) 3,6099 4,5 BM
1101000102 | White River (7) 13412 5 BM
1101000103 | Mid. Fork White River (8) 7098 5 BM
1101000104 | W. Fork White River (9) 5150 5 BM
1101000106 | War Eagle Creek (10) 1288 2,4 OH/BM
1101000109 | Kings River (11) 13868 2 OH/BM
11010004 Middle White 143410
1101000401 | Barren Creek (12) 52508 1 OH
1101000403 | Rocky Bayou (13) 18581 1 OH
1101000404 | N. Sylamore Creek (14) 72321 1 OH
11010005 Buffalo 235042
1101000501 | Buffalo River (15) 38990 2 BM
1101000502 | Little Buffalo River (16) 42865 2 BM
1101000503 | Richland Creek (17) 120524 2,3 OH/BM
1101000505 | Big Creek (18) 32663 1 OH
11010014 Little Red 14529
1101001403 | S. Fork of Little Red River (19) 14103 3 BM
1101001404 | Archey Creek (20) 426 3 BM
1111 Lower Arkansas
111101 Robert S. Kerr Reservoir
11110103 Illinois 28481
1111010301 | lllinois River (21) 12741 5 OH/BM
1111010303 | Osage Creek (22) 3059 5 OH
1111010304 | Muddy Fork (23) 484 5 OH/BM
1111010306 | Wedington Creek (24) 11223 5 OH
1111010307 | Baron Fork (25) 974 5 OH/BM
11110104 Robert S. Kerr Reservoir 83343
1111010404 | Cove Creek (26) 74110 5 BM
1111010405 | Webber Creek (27) 9233 5 BM
111102 Lower Arkansas-Fourche
La Fave
11110201 Frog-Mulberry 315048
1111020104 | Up. Frog Bayou (28) 56793 5 BM
1111020105 | Frog Bayou (29) 12983 5 BM
1111020106 | Up. Mulberry River (30) 103072 4 BM
1111020107 | Mulberry River (31) 119958 4,5 BM
1111020108 | Little Mulberry Creek (32) 19372 5 BM
1111020109 | White Oak Creek (33) 2870 4 BM
Districts: 1-Sylamore, 2-Buffalo, 3-Bayou, 4-Pleasant Hill, 5-Boston Mt., 6-Magazine, 7-St. Francis
ADEQ Ecoregions: BM-Boston Mountains, OH-Ozark Highlands, AV-Arkansas River Valley, DL-Delta
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Table 3-4: Ozark-St. Francis National Forest Watersheds. (Continued)

CHAPTER 3

Administrative

Hydrologic Unit Name Subbasin/ bt | ADEQ
. Numbers Refer to Watershed )
Unit Code . . Number | Ecoregion
Figure 3-2 (approximate

acres)

11110202 Dardanelle Reservoir 490556
1111020204 | Short Mountain Creek (35) 23246 6 AV
1111020205 | Spadra Creek (36) 17247 4 BM/AV
1111020206 | Horsehead Creek (37) 23721 4 BM/AV
1111020207 | Cane Creek (38) 1952 6 AV
1111020208 | Little Piney Creek (39) 60746 4,3 BM/AV
1111020209 | Up. Big Piney Creek (40) 98704 2 BM
1111020210 | Big Shoal Creek (41) 39320 6 AV
1111020211 | Big Piney Creek (42) 88333 2,3 BM
1111020212 | N. Fork lllinois Bayou (43) 71666 3 BM
1111020213 | Mid. Fork lllinois Bayou (44) 61667 3 BM
1111020214 | lllinois Bayou (45) 2851 3 AV
1111020215 | Arkansas River (46) 901 6 AV

11110203 Lake Conway-Point Remove 48376
1111020305 | Hackers Creek (47) 12943 3 BM
1111020306 | Brock Creek (48) 35433 3 BM

11110204 Petit Jean 63523
1111020402 | Revilee Creek (49) 15105 6 AV
1111020403 | Cedar Creek (50) 20755 6 AV
1111020404 | Chickalah Creek (51) 27663 6 AV

Districts: 1-Sylamore, 2-Buffalo, 3-Bayou, 4-Pleasant Hill, 5-Boston Mt., 6-Magazine, 7-St. Francis
ADEQ Ecoregions: BM-Boston Mountains, OH-Ozark Highlands, AV-Arkansas River Valley, DL-Delta
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[ | Watersheds with Forest
[[] Sub-basins with Forest

Figure 3-2: Watersheds with Labels (see Table 3-4).
Water Quality

The Arkansas Department of Environmental Quality (ADEQ) has divided the state into
ecoregions for use in assessing water quality in accordance with Section 305(b) of
the Clean Water Act (CWA). The waters of Arkansas have distinguishing physical,
chemical, and biological characteristics as defined by their ecoregion (ADEQ, 2004).
Watersheds within the OSFNFs occur in the Delta, Arkansas River Valley, Boston
Mountain, and Ozark Highlands Ecoregions. A general summary of water quality by
ecoregion is displayed in Figure 3-3.
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Figure 3-3: ADEQ State Ecoregions for Water Quality Purposes.
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The Delta Ecoregion occupies the eastern third of Arkansas. It is comprised of alluvial
sand, gravel, and clay deposited by the larger rivers and some wind-deposited loess.
The Delta is the state's flattest ecoregion with reliefs of only a few feet per mile. As a
result, natural streams of this region are sluggish and meandering with very little
gradient and low aeration rates. Stream bottoms are usually silt or clay (APCEC,
1987).

Water quality in the Delta Ecoregion is significantly influenced by non-point source
runoff from the predominately agricultural use of the areas. The vast majority of the
waterways within this region form a network of extensively channelized drainage
ditches. Long-term government programs have been used to develop this highly
productive agricultural land. In contrast, many of the practices utilized in making this
land more productive actually impair the designated water quality uses. Recent work
within this region indicates that in the majority of these waters, the best fishery that
can be expected is an altered fishery. Once a natural stream has been channelized,
only organisms that do not require in-stream cover and can exist in highly turbid
(muddy) waters will survive. The fishable goal of the CWA is being met within these
systems even though the aquatic life communities have been substantially altered.
Many of the waterways within the Delta Ecoregion do not consistently maintain the
swimmable criteria set forth within the Arkansas water quality standards (ADEQ
2002).

The St. Francis NF is located in the Delta Ecoregion and supports two distinct Land
types: Mississippi Bottomlands and Crowley’s Ridge. The Mississippi Bottomlands
have many of the characteristics of the Delta. Abandoned stream channels, natural
levees, and back swamp areas are common. The lowest flows for this area are found
during the fall after high summer temperatures have decreased slightly. The
Crowley’s Ridge land type is expressed by relief as much as 300 feet above the
adjacent delta plains and can range from 1 to 4 miles in width. This landform was
developed by loess deposits and is characterized by steep ridges with narrow,
winding valleys between ridges. Stream flow is highest during the winter and spring
due to large precipitation during this interval. Streams capable of supporting a fishery
are limited due to the small watersheds supplying these streams. However, these
streams do feed the recreational lakes on the district. Most of the St. Francis NF
streams originate on public lands and have not been altered to the same degree as
those across the rest of the ecoregion. They provide a good example of the least-
altered Delta ecoregion fishery resource.

The Arkansas River Valley Ecoregion is found in the central portion of the state
between the Boston Mountains and the Ouachita Mountains. Moderately folded,
Pennsylvanian age shales and sandstones of the Hartshorne and Atoka formations
underlie this region. Quaternary aged alluvial deposits are found on the flood plains
of the Arkansas River. The general topography is rolling, but synclinal mountains and
mesas produce some of the greatest relief in the state. Streams in the Arkansas
River Valley vary from slow, meandering streams following the major valleys to pool
and riffle complexes in the smaller watersheds of the region. Stream bottoms can
consist of silt, gravel, shale, rubble, or solid bedrock. Many streams exhibit a light
brown turbidity as a result of this underlying geology (APCEC 1987).

3-26 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

The Arkansas River Valley Ecoregion exhibits distinct seasonal characteristics of its
surface waters with zero flows common during the summer critical conditions. Peak
runoff events within this region tend to introduce contaminants from the
predominantly agricultural land use, which are primarily pastures with increasing hog,
poultry, and dairy production. Fecal coliform is the parameter of concern due to its
preclusion of the swimmable use. Measurements during storm events routinely
exceed the water quality standard, although the source is not human fecal
contamination. Most recently, this area has experienced rapid expansion of confined
animal activities. The current exploitation of natural gas deposits has resulted in
some site-specific water quality degradation. Soil types in much of this area are
highly erosive and tend to easily go into colloidal suspension, thus causing long-
lasting, high turbidity values (ADEQ 2002).

The Boston Mountain Ecoregion lies north of the Arkansas River Valley and extends
from central Arkansas to the Oklahoma state line. This landform was produced
during a regional uplift in conjunction with the Ozark Plateau and is the highest and
most eroded portion of this physiographic feature. Pennsylvanian aged sandstones
and shales underlie this landform and thick, resistant horizons form bluffs that tower
over the valley floor near the tops of these mountains. Steep side slopes and 1,000-
foot local relief create an exceptionally rugged terrain. In this region, runoff can be
rapid and streams have a very flashy characteristic. This promotes seasonal scouring
of the larger river channels. The pool-and-riffle type streams have a combination of
bottom types, which can consist of sand, gravel, rubble, boulders, or bedrock. Rubble
tends to be rounded and collects in the riffles that cause the stream to seem to
disappear at low flow (APCEC 1987).

The Boston Mountain Ecoregion, located in north central Arkansas, is a sparsely
populated area. The dominant land use is silviculture and much of the region is
located within the OSFNFs. It is a high-use recreational region with exceptionally high
quality water. A large percentage of the streams from this region are designated as
extraordinary resources. Major concerns about potential water quality degradation
include expansion of confined animal operations, wide-spread land conversion to
non-forest uses, activities that result in non-point source pollution without proper
implementation of Arkansas' BMPs, and localized natural gas production. Long-term
monitoring of this region by the ADEQ continues to reflect high water qualities.
Clearing timberland for conversion to pastures adjacent to major streams is the main
cause of periodic elevated levels of turbidity in some waters of this region. This
accelerates stream channel and bank erosion. In addition, second- and third-level
road construction and maintenance as well as in-stream gravel removal aggravate
turbidity problems (ADEQ 2002).

The Ozark Highlands Ecoregion is physiographically made up of the Salem Plateau
and the Springfield Plateau in northwestern and north central Arkansas. The surface
rocks are mainly carbonaceous limestones and dolomites. Weathering this bedrock
exposes fragments of insoluble chert that cover the ground and are very common in
the streams of this region. This Ozark region was uplifted as a whole unit with little
folding forming a plateau-like landform, which has been deeply incised by streams
and rivers. In some instances, local relief is as much as 1,000 feet. The streams of
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this region are composed of pools and riffles with bedrock, chert rubble, and gravel
substrates with moderate to high gradients. There are numerous springs, sinks, and
other karst features in the area, and streams can gain or lose considerable portions
of flow via these underground drainage features. These streams typically have very
low turbidities and have remarkable recreational value (APCEC 1987).

The Ozark Highlands Ecoregion, located in extreme north Arkansas, is noted for its
mountainous terrain with steep gradients and fast-flowing, spring-fed streams. A
large percentage of the streams from within this region are designated as
extraordinary resource waters. The fractured and cavernous limestone geology of the
region allows a direct linkage from surface waters to groundwater. The water quality
problems within this region are directly related to land use. Some of the highest
animal (chickens, swine, cattle) production rates in the United States are found in
this region. The waste generated from these animal production facilities is generally
land applied and, therefore, has the potential for contaminating both surface and
groundwater. The nitrate levels measured from this region are atypically high and are
trending upward. The large human populations increase in this area results in
increased water contamination from infrastructure development as well as human
waste generation. Removal of gravel from the banks and beds of streams is a very
frequent activity (ADEQ 2002).

Desighated Uses

There are approximately 170 miles of designated wild and scenic rivers on the
OSFNFs. These are perhaps the highest quality large streams found within the forest
boundaries or the state. These waters are selected by the state to receive the
Outstanding Resource Water classification. By virtue of their designation, the state
has set particular water quality standards for these waters. These rivers are given
unique consideration by the Forest Service with regard to management through the
Wild and Scenic River management area prescription. Arkansas Pollution Control and
Ecology Commission’s (APCEC) Regulation 2 states that:

"Where high quality waters constitute a national resource, such as those
waters designated as natural and scenic waterways, those uses and water
quality for which the outstanding waterbody was designated shall be
protected by (1) water quality controls, (2) maintenance of natural flow
regime, (3) protection of instream habitat, and (4) encouragement of land
management practices protective of the watershed" (APCEC 2004).

Water quality is typically very good when the source area for streams and reservoirs
are National Forest lands. These water bodies generally meet or exceed all water
quality criteria established by the State of Arkansas for their uses classification.
Reaches of some streams might not meet specific criteria such as siltation or fecal
coliform, particularly during storm events, due to the presence of interspersed private
land in-holdings where the land use has been dramatically altered from forested
conditions, or Arkansas' BMPs for the land-use activities are not properly applied.
Water quality concerns can result from natural events such as floods and landslides,
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uses associated with land management other than forested, oil and gas removal
operations, and inappropriate silviculture activities.

The primary water quality concerns related to National Forest management activities
are sedimentation, siltation, and turbidity. Transportation systems (roads) are
acknowledged as being the primary non-point source sediment production source,
although timber harvest practices, prescribed burning, developed recreation, and
dispersed recreation activities can also result in non-point source pollution. Of the 50
watersheds considered for the planning effort, four were found to have surface
waters on the State 303d list as non-supportive of designated uses. These are listed
in Table 3-5 and shown in Figure 3-4.

Table 3-5: Water Quality Limited Water Bodies (State 303d) within Similar Watersheds
as Forest Service Administrative Boundaries.

River or Hydrologic Designated Use Source Cause
Stream Unit Code Not Supported
Holman | 4101000106 | Drinking Water Municipal Point | \u ote Nitrogen
Creek Source
Hicks 1101000401 | Drinking Water Municipal Point Nitrate Nitrogen
Creek Source
West Fork C Road Construction/ | ... .. .
Creek 1101000104 Aquatic Life Agriculture Siltation/Turbidity
;Qr;%unle 0802020513 Aquatic Life Agriculture Siltation/Turbidity
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Figure 3-4: Extraordinary and Impaired Waters within Similar Watersheds as Forest
Service Administrative Boundaries.
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Surface Water Yield and Runoff

Runoff is water that drains from the land into streams or river channels after
precipitation. Runoff volume is a function of precipitation, topography, geology, soil
moisture, land use, and other factors. Mean annual runoff can be computed by
dividing the mean annual volume of water leaving a basin (as measured by gauging
stations) by the area of the basin. Mean annual runoff from areas encompassing the
OSFNFs varies from 14 to 20 inches per year (USGS 1987).

Assuming an average surface runoff for the Forests is 17 inches per year (1.4 feet)
across the forest administrative boundary (1,530,000 acres), the forest area yields
approximately 2,142,000 acre-feet of water per year (600 billion gallons). This
amount is distributed spatially among the various watersheds throughout the year.

For most areas of the Arkansas Valley and Boston Mountain Ecoregions, especially
the areas on the OSFNFs, the sustained base flow from streams and rivers can be
very low, even non-existent at times (AGC 1975). This is the result of a number of
landscape characteristics present in these ecoregions, the two most important being
the topographic relief and the geologic setting. Steep terrain and high stream
gradients within small mountainous watersheds do not support large rates of
infiltration, which would be the precursor for sustained base flows during dry
seasonal cycles. The geology of this area, mainly compacted and cemented Paleozoic
sedimentary formations, is not found to support high primary porosities. This is a
necessary characteristic for long-term storage of groundwater and subsequent supply
to local streams.

These and other physiographic characteristics produce streams with an immediate,
or flashy, response to individual precipitation events and highly seasonal flow yields
in response to normal climatic variations. Figure 3-5 shows the annual average
precipitation runoff across the OSFNFs. Table 3-6 displays the average annual water
from precipitation compared to withdrawals and consumptive uses for sub-basins
across the Ozark NF during 1995, and Table 3-7 refers to the water use per county in
the OSFNFs.
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Table 3-6: Average Annual Water Availability (from Precipitation) Compared with
Withdrawals and Consumptive Uses for Sub-basins across the Ozark NF during 1995
(OOHA 1999).

z5 g
=5 — =
S £ 2 Q
52 3 : -
Hydrologic Sub-basin 9 é = [
Unit Code i = =
& £ S
=2 o
% of % of
*
gLl vield | M8Vd | yieg
11010001 | Beaver Reservoir 5379 2261 29 1.3 12.9 0.6
11010004 | Middle White 3269 979 28 2.9 14.8 1.5
11010005 | Buffalo 2867 1130 2 0.2 1.5 0.1
11010014 | Little Red 4149 1420 46 3.2 27.8 2
11110103 | lllinois 3424 1350 | 381 28.2 14.4 1.1
11110104 | Roberts. Kerr 3741 | 1269 | 54| 4.2 15.9 | 1.3
Reservoir
11110201 | Frog-Mulberry 2753 1056 23 2.2 6.9 0.7
11110202 | Dardanelle Reservoir 4047 1381 | 1017 73.6 8.6 0.6
11110203 | -2ke Conway- 2585 | 811| 29| 35 99 | 12
Point Remove
11110204 | Petit Jean 2337 764 8 1 8 0.5
*Thousand Gallons per Day.
|
J I Ozark-St. Francis National Forest /
o r! { "LA\,{" s
| &2l 2 5
Figure 3-5: Average Annual Precipitation Runoff (inches).
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Table 3-7: Water Use per County in the Ozark NF for 1995 (OOHA 1999).

Values 0 =2 '3 _ | E ~ -

Reported in *§ S g '§ g g o § 2 . .8
*Mgal/day | £ 5| € S |858 % |28 ® | S8

SB| & | T |gl9 2|2 B | %8

0G| © E |SF9 S | SE| £ | o
Baxter 2.73 1.23 1.23 0| 0.34 0 6 999
Benton 11.77 | 094 | 094 | 319.27| 292 | 0.45 336 0
Conway 1.55| 0.16 | 20.66 0 1.6 | 4.55 29 0
Crawford 12.33 1.22 1.66 0| 0.62| 0.06 16 0
Franklin 2.64 04| 0.32 8.23| 0.89| 0.08 13 | 15018
Johnson 2.14 | 0.61| 0.53 0| 064 | 0.31 4 0
Logan 2.75| 0.37| 0.36 0| 1.07| 0.37 5 0
Madison 1.62| 0.37| 0.36 0 1.3 0 4 0
Marion 1.07 | 0.11 0.1 0| 0.46 0 2| 4718
Newton 0.63| 0.01 0 0| 0.33| 0.06 1 0
Pope 566 | 3499 | 253|967.12 | 092 | 1.22 | 1012 | 8948
Searcy 1.06 | 0.08| 0.08 0| 054 0 2 0
Stone 091| 0.19| 0.18 0| 0.b2 0 2 0
Van Buren 192 | 0.02| 0.02 0| 0.56 0 3 0
Washington | 13.96 | 5.36 | 5.33 0 26| 0.12 27 0
Yell 355| 299 | 0.31 O 1.02| 1.83 10 0

*Thousand Gallons per Day
Groundwater

Arkansas groundwater resources are distinctly divided physiographically into two
parts: the Gulf Coastal Plain and the Interior Highlands.

The Gulf Coastal Plain occurs across eastern and southeastern Arkansas and
corresponds with the Delta and Coastal Plain Ecoregions. The St. Francis NF is
located in this setting. Within this region, the alluvial aquifer is extremely plentiful
and widely used for irrigation purposes. Deeper aquifer systems are experiencing
general declines in groundwater levels because water withdrawals are exceeding
recharge potentials.

The Interior Highlands encompass 31,000 square miles across the northwestern half
of the State in which the land units comprising the Ozark NF are located. The thick,
consolidated, Paleozoic-aged geologic sequences lie under this area and have been
extensively folded, faulted, compacted, and cemented. This has resulted in reduced
values for primary porosity storage. Groundwater occurs primarily in fractures and
joints of the sandstones and shales, and in the solution openings of limestones and
dolomites. These sources provide local water supply for thousands of rural homes
across the regions. Wells average 200 to 800 feet in depth beneath areas within the
forest service administrative boundary and generally yield less than 10 gallons per
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minute (gpm). Yields greater than 25 gpm are rare. An exception to this generality is
the Roubidoux and Van Buren Formations of extreme Northwest Arkansas and the
Arkansas River Alluvium (USGS 1985).

Source Water Assessment Programs-Public Water Supplies

The Source Water Assessment Program (SWAP) for the state of Arkansas is a result
of the 1996 amendments to the Safe Drinking Water Act. This program was under
management by the Arkansas Department of Health-Division of Engineering. The
purpose of this program was to identify and describe public water supply source
areas across the State and provide a consistent framework for analyzing the
vulnerability of these source areas to contamination. The Environmental Protection
Agency (EPA) no longer funds this program, but local water suppliers, third-party
agencies, and co-operatives are using this information to secure the water sources
from catastrophic and chronic contamination.

There are 44 public water supplies located within the OSFNFs' administrative
boundary. Thirteen of these are forest service related, and most of these are public
supply wells located at developed recreation sites. Of the 44 sources, 2 are lake
intakes, 2 are river intakes, 1 is a spring source, and 39 are groundwater wells (7
wells are surface water influenced). These public water supply sources have
assessment areas described by the SWAP that intersect 442,202 acres within the
administrative boundary of the OSFNFs.

Watershed Assessment

A general assessment of watershed conditions and vulnerability was recently
completed on the Forests. This process utilized the East-Wide Watershed
Assessment Protocol (EWAP) for forest plan amendment, revision, and
implementation. This process comparatively ranked each of the 50 fifth (5t) level
watersheds that occur on the Forests in terms of their condition and vulnerability.
The rating considered public as well as private land within the watersheds. In
general, the watersheds that ranked poorest in condition have a low percentage of
National Forest land, a relatively high percentage of urban/agricultural land use, and
a higher number of point sources. The watersheds that ranked highest in vulnerability
to impact were those that included impaired waters, source water areas, large
population densities, and large areas of non-forested riparian corridors. The Upper
Mulberry, Upper Big Piney, North Fork, and Middle Fork of the lllinois Bayou were
watersheds found to have the best relative conditions. The Arkansas River, Spadra
Creek, and Osage Creek watersheds were found to have the least favorable
watershed conditions.

Current Conditions
A sediment model (Clingenpeel, 2004) has been utilized to estimate the existing
conditions regarding sediment yield within the 5t level watersheds that contain

National Forest lands. Table 3-8 displays each watershed’s total size, area in the
administrative boundary, area of public ownership, sediment yield, and the increase
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over a modeled “pristine” condition. The yields depicted in the table result from the
combination of public and private lands and land uses across the watershed’s area.

To estimate the current sediment budget a landscape-based model developed by the
FS personnel was utilized. Many of the assumptions for this modeling process are
detailed in the cumulative effects section and in a report developed for the planning
files. For the following resource depiction, each watershed had a "pristine" condition
sediment budget and a current condition sediment budget where a comparison
between these two was made. The "pristine" condition only accounted for a
landscape where the only land use was forested and erosion was a function of slope
and ecoregion. For current condition sediment budgets, land use varied and erosion
was a function of roads, land use practices, slope, and ecoregion. The comparison
between these two conditions is described by the increase (as a percent) in the
sediment budget for the current condition over the sediment budget estimated for
the "pristine" condition. These comparison values (percent increase) are large
numbers because of large disparities between measured values of erosion for
developed land and roads as compared to forested land uses.

Table 3-8: Current Sediment Yield by Watershed, including Acres of FS Land Base.
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0802010002 67654 7869 7278 | 10.8 16900 2396 160
0802020334 25682 15940 | 11777 | 45.9 17651 3771 440
0802020513 25079 286 144 0.6 52477 | 15180 | 1339
0802030404 89286 5378 1731 1.9 | 139442 | 16942 999
0802030405 108613 338 305 0.3 | 145683 | 15928 885
1101000101 57389 36099 | 24500 | 42.7 3700 168 41
1101000102 69880 13412 8321 | 11.9 6182 424 57
1101000103 48243 7098 2621 5.4 5580 456 74
1101000104 79566 5150 68 0.1 13162 1369 106
1101000106 213636 1288 584 0.3 16242 886 49
1101000109 141634 13868 7347 5.2 10078 506 46
1101000401 131812 52508 | 28436 21.6 8327 445 40
1101000403 81581 18581 | 15906 | 19.5 4463 202 35
1101000404 140401 72321 | 62488 | 445 7670 200 35
1101000501 111116 38990 | 31916 | 28.7 6367 167 37
1101000502 120586 42865 | 23429 19.4 6876 200 37
1101000503 237071 | 120523 | 95616 | 40.3 9698 181 26
1101000505 172115 32663 | 25360 | 14.7 8907 194 33
1101001403 62007 14103 | 11955 19.3 2548 160 26
1101001404 64709 426 388 0.6 3844 186 38
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Table 3-8: Current Sediment Yield by Watershed, including Acres of FS Land Base.
(Continued)
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1111010301 72140 | 12741| 6608 | 9.2| 15222| 2186| 135
1111010303 132067 | 3059 | 1290| 1.0| 35541| 4177| 172
1111010304 46901 484 251 05| 12539 | 2611 171
1111010306 134855 | 11223 | 7109| 5.3 | 19055| 1727| 90
1111010307 221244 974 792| 04| 19750| 1095| 57
1111010404 158251 | 74110 | 44270] 28.0]| 6180 270| 25
1111010405 137000 | 9233 | 3684 | 2.7 7191 543 | 33
1111020104 81538 | 56793 | 29632 | 36.3| 5062 186 | 40
1111020105 91557 | 12983 | 5649| 6.2| 12707 | 1078| 89
1111020106 104998 | 103072 | 76237 | 72.6 | 4393 135 | 27
1111020107 127445 | 119958 | 104883 | 82.3 | 5303 145 [ 27
1111020108 938590 | 19372 | 12851 | 13.7| 18699 | 1579 | 128
1111020109 91513 | 2870| 1923| 21| 9276 906 | 65
1111020204 52747 | 23246 | 17062 | 32.3| 4963 554 | 60
1111020205 67002 | 17247 | 9537 | 14.2| 6860 554 | 66
1111020206 87477 | 23721 | 13626 156 | 8172 529 | 60
1111020207 60453 | 1952 | 1621| 2.7| 6508| 1148| 69
1111020208 103242 | 60746 | 46448 | 45.0| 5520 210 | 34
1111020209 98704 | 98704 | 81061 | 82.1| 4750 129 31
1111020210 62126 | 39320 | 33827 | 54.4 | 2388 245 25
1111020211 120002 | 88333 | 84978 | 70.8| 5068 148 27
1111020212 758690 | 71666 | 65205 | 859 | 3096 137 | 26
1111020213 72473 | 61667 | 55899 | 77.1| 3171 143 28
1111020214 69788 | 2851| 5006 | 7.2| 5448 644 | 50
1111020215 126996 901 882| 0.7| 8554 783 | 43
1111020305 55051 | 12043 | 7744 | 13.8| 4399 514 | 50
1111020306 59740 | 35433 | 27419 | 459 | 2284 287 | 24
1111020402 142607 | 15105 | 10351| 7.3| 5387 205 | 24
1111020403 84138 | 20755| 13207 | 16.7| 8212 579 | 63
1111020404 86525 | 27663 | 23600 | 27.3| 5522 476 | 41

Direct and Indirect Effects

Resource management has the potential to result in both direct and indirect effects
on water resources the OSFNFs. Direct effects are those that occur at the same time
and place as the action (40 CFR 1508.8). Indirect effects are caused by an action
and are later in time or farther removed in distance, but are still reasonably
foreseeable (40 CFR 1508.8). These effects can range from beneficial products to
adverse outcomes, and operate at different magnitudes across multiple scales of
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time and space. Intensive changes to vegetation structure and composition,
conversion of forestland to agriculture or urban uses, and extensive soil exposure are
the key threats to the water resources of the Forests. Natural processes, Forest
Service activities, and private land uses all contribute to these to water quality within
a watershed.

The following activities and uses have the potential to affect water resources:

> Vegetation Management: Vegetation management primarily results in soil
disturbance by removing trees from the woods. Harvesting practices require
skid trials, temporary roads, permanent roads, and log landings. These
practices increase the potential for erosion. Changes to water and sediment
yields are an indirect effect of this activity (Ursic and Douglas 1978).

» Recreation (Dispersed and Developed): Water plays an important role in
many aspects of recreation on the Forests. The need and desire for developed
and dispersed recreational users to be near water create varying degrees of
impact to the streams and rivers of the OSFNFs.

» Fire Management: Each alternative proposes prescribed burning for fuel
reduction, ecosystem restoration, and site preparation. The effects of
prescribed fire vary depending on fire severity, type, fuel characteristics, soil
moisture, and recurrence interval.

» Transportation and Access: Watershed effects related to roads are generally
categorized as geomorphic effects (accelerated erosion) and hydrologic
modification.

» Mineral Management: A limited amount of mineral activity occurs on the
Forests and this trend is not expected to change dramatically over the next
planning period.

> Off-stream Uses: Population growth of rural areas in northern Arkansas may
eventually require the use of surface water as a drinking water supply
because of the limited ground water resources.

» Point Source Discharges: Across the OSFNFs, there is a much lower
concentration of regulated point source discharges compared to the rest of
the state. The activities and uses associated with this plan will not require
point source discharges by national forest facilities.

Vegetation Management

Experiments in the Ozark Highlands and Boston Mountain Regions of Arkansas found
that silviculture practices within small watersheds result in a temporary increase in
sediment yields (Lawson 1986). Absolute losses were found to be less than those of
well-managed eastern forests (Patric, 1976). Sediment yields from timber harvesting
activities in Arkansas return to natural levels 3 to 4 years following these activities
(Ursic 1986). Three factors (minimal susceptibility of soils to erosion, large amounts
of rock fragments, and rapid vegetation reestablishment) are all factors that limit
excessive erosion values.

Ground disturbance can result in erosion and increased risk of excessive sediment
delivery to streams. This occurs when ground disturbance combines with runoff
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generating rainfall event. Naturally-occurring landslides or stream bank failures are
often found to dominate sediment budgets as compared to the contributions from
sheet or rill erosion in small to medium sized Ozark streams (ADEQ, 2004). Chronic
erosion from poorly maintained roads and ineffective drainage systems are
responsible for the next largest part of Ozark stream sediment budgets. The third
component of the sediment budget is minor rill erosion from roads, trails, or treated
areas (Lewis 1998). The background component of the sediment budget is
represented by erosion occurring from forested land uses under healthy forest
conditions. Therefore, most non-road, non-stream bank erosion yield is modest.
Silviculture sediment yields are known to decay rapidly to background levels, but
effects from roads persist for as long as 30 years (Hewlett 1982).

Harvesting timber can increase annual water yield because of changes in
evapotranspiration of small research watersheds (Douglass and Swank 1975; Bosch
and Hewlett 1982; Lee 1980). These yields are transient unless the new regime is
maintained (Hornbeck et al. 1993). For areas subject to timber harvest, increased
infiltration occurs when soil compaction is minimal and soil moisture content is low
(Patric and Harvey 1986). This can increase summer base flows, thus expanding
aquatic habitats (Keppler 1998). The effects of timber harvest on water yield
decrease in magnhitude with increases in drainage basin size. Multiple land use
practices, geologic heterogeneity, climatic variability, and length of hydrologic records
limit our ability to discern the impacts from the forest plan activities within larger
landscapes. Changes in water yield resulting from forest management in the OSFNFs
would be too small to determine with precision or consistency at the sub-basin level
and larger.

Storm flow increases from harvested watersheds may result in decreases in
evapotranspiration and interception. Research indicates that roads and skid trials
have the greatest potential to result in this effect when compared to timber harvest
practices (Wemple et al 1996). Actual increases in storm flow discharges and
decreased hydrograph lag times are difficult to document without long, high quality
hydrologic records (Jones and Grant 1996, for review). Studies confirm that storm
flows increased after timber harvest in small basins, but found these effects
undetectable for return intervals greater than two years, e.g., large rainfall events
(Thomas and Megahan 1998).

Increased peak flows are attributed to processes that speed runoff and decrease
runoff lag times. This can result from riparian area timber harvest or direct alteration
of stream courses. These effects are impractical to distinguish on large basin scales
for many of the reasons outlined above (Jones and Grant 1996). Increasing road
densities and intersecting road ditch lines with streams also speed the runoff from
small watersheds.

Timber harvest will affect nutrient cycles and can accelerate discharge of nutrients to
streams (Hewlett 1982). This is considered a transient, pulsed effect that lasts until
cycling is re-established by vegetative growth. Nutrient release is adverse when
nutrients contribute to the acidification of water or to the eutrophication (excessive
accumulation of nutrients) of the Forests' normally oligotrophic (poor in nutrients)
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waters. Bringing the nutrients to normal level in the oligotrophic waters is good, but
causing excessive nutrient levels creates another problem in the aquatic ecosystem.
Timber harvest within the Ozarks results in the redistribution of nutrients within small
watersheds, but only a portion of the nutrients is actually exported (Henderson et al.
1980). In general, southern forests retain nitrogen after harvesting disturbances
because of high carbon/nitrogen ratios and rapid re-growth of vegetation (Henderson
1985).

Nutrient levels in small watersheds of the Boston Mountain indicate variable nutrient
contents among watersheds in storm flows and wet seasons. These variations are
influenced by soils, vegetation contribution, and atmospheric deposition (Lawson et
al. 1985). Turbidity levels in storm flows are also highly variable and relatively large
compared to base flow values. These qualities were noted in the absence of
silviculture treatments.

Site preparation and timber stand improvement (TSI) activities should result in less
soil disturbance than earlier described activities and, therefore, have little affect on
the water resources. Hand tools, herbicides, and prescribed fire are the main tools
used in these activities. Fire lines constructed for site preparation represent the
largest potential source for erosion from these activities. Herbicides used for site
preparation are applied by direct injection or foliar spray, not broadcast. Use is
infrequent (1 to 2 times per 100 yrs.) and direct application methods minimize off-
site movement. Monitoring for herbicide concentrations following use has been a
continuous policy on OSFNFs for the last 10 years. Results have not documented any
significant concentrations of herbicides or off-site movement (OSFNFs records). Other
monitoring efforts found that subsequent to runoff-producing precipitation events,
concentrations of herbicide (triclopyr) in ephemeral streams with State BMP
protections were very small and well below any significant risk concentration.

To summarize the effects of vegetation management on the water resources, it is
useful to use the average annual acres of harvest (Table 3-9) as a proxy for the
potential of the above effects to occur. This overview provides us with an idea of how
the effects from each alternative will differ because at this level the plan does not
indicate the specific location or technique that will be used to implement the
activities. Forest-wide standards will be adopted that are necessary to minimize
and/or mitigate the risks associated with these and all other ground disturbing
impacts.

Table 3-9: Potential/Effects to Water Resources/Vegetation Management Activities.
Alternatives
A B C D E

14,500 | 13,000 | 14,500 14,500 14,500

Evaluation Criteria

Average Annual Harvest
Treatments (Acres)
Potential for Effects from
Vegetation Management

4th Least 2nd Most 3rd

One key factor of Table 3-9 is that it demonstrates a similar number of acres for each
alternative to be treated with vegetation management activities. However, each
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alternative would utilize different management activities, thus allowing similar sized
impacts that could result in different potential effects. Because Alternative D would
utilize more intensive vegetation management strategies such as heavy thinning and
regeneration harvesting, Alternative D would potentially have the greatest effects on
the water resources.

Alternatives C and E could potentially increase water production because these
alternatives have 200,000+ acres managed as woodlands. Woodlands have a lower
evapotranspiration regime, potentially providing higher base flow to the streams in
the management area during the dry summer and fall months. This effect would only
be realized if the woodland landscape is concentrated within a few watersheds, and
the conditions required to minimize evapotranspiration were maintained.

Alternative B would be the least likely to effect water resources because of the larger
amount of land scheduled for basic custodial care where minimal amounts of
vegetation management would occur.

Recreation

Changes to water quality and stream morphology are direct effects of developed
recreation. Examples of impacts to water quality include increased erosion and
sedimentation from multi-use trials, elevated concentrations of bacteria in swim
areas and river access points, and potential contamination from mechanical fluids
and foreign materials. OHV use has grown substantially in the past decade and this
type of recreation pressure has increased on the Ozark NF. Unfortunately, this activity
has a particularly distinctive impact on the landscape. Unauthorized trials can create
erosion problems similar to that of poorly designed roads. Dispersed use causes
resource damage and can materialize into serious problems if non-sustainable use
occurs. These activities have been concentrated within stream channels and
riverbeds at some locations, thus, impacting stream morphology and aquatic
habitats. Developed recreation tends to be concentrated around the water resources
of the Forests. These areas are impacted by foreign material (trash), contamination
by mechanical fluids (gas and grease), and soil erosion from heavy use.

All of the alternatives will experience impacts to the water resources because of the
naturally expanding magnitude and variety of recreation uses across the Forests.
Under the majority of the conditions, most recreation uses neither pose nor are
expected to pose a significant threat to the water resources on the OSFNFs. The
current impacts resulting from recreation are expected to continue to exist.
Inattention to dispersed recreation issues raises the potential for significant impacts
to water quality and aquatic habitats. Alternatives B and E present opportunities for
more effects to result from concentrated developed recreation uses; however, this
option may be necessary to address inappropriate dispersed recreation uses. There
is no method for predicting the extent or magnitude of effects resulting from
recreation uses.
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Fire Management

Each alternative proposes prescribed burning for fuel reduction, ecosystem
restoration, and site preparation. The effects of prescribed fire vary depending on fire
severity, type, fuel characteristics, soil moisture, and recurrence interval. Prescribed
burns designed to remove understory implemented under managed or controlled
conditions have negligible effect on the physical, chemical, and biological properties
of soils and soil productivity. There is little evidence that sedimentation or water yield
increases significantly in steams from forestlands burned under conditions specified
in a prescribed burning plan designed to meet wildlife, recreation, watershed,
vegetation management, or ecological objectives.

Consumption of fuels by fire will create ash, which can be eroded, dissolved,
deposited, or transported to the aquatic systems. Suspended solids and dissolved
salts or metals could be contributed to stream flow via surface runoff. This is most
likely when an infrequent, large precipitation event immediately follows a controlled
burn. The organic layer and root mat is expected to remain intact after a prescribed
burn, which should not create conditions for soil erosion. As fire severity increases,
the chances for increasing damage to the soil structure also increases. This could
trigger a greater chance of accelerated erosion. Extremely severe fires (such as
wildfires) attributed to heavy fuel loads, active fire weather, and stand replacement
would result in these effects. Ground disturbance created by fire lines, especially by
bulldozers, could result in accelerated soil erosion, and pose a distinct source of
erosion potential from prescribed fires. Forest-wide standards and Arkansas' BMPs
have been identified to minimize the impacts of these effects.

To summarize the effects of fire management on the water resources, it is useful to
use the average annual acres of prescribed fire expected for each alternative (Table
3-10) as a meaningful substitute for the potential of the above effects to occur. For
all the alternatives, forest-wide standards will be adopted that are necessary to
minimize and/or mitigate the risks associated with these and all other ground
disturbing impacts. Alternatives C and E will require a short rotation on burns
scheduled for woodland maintenance. Once the first burn is accomplished in these
woodland areas, successive burns will result in a lower potential for effects to result
from this activity.

Table 3-10: Potential for Effects to Water Resources/Fire Management Activities.
Alternatives
A B C D E

70,000 80,000 | 150,000 | 90,000 | 120,000

Evaluation Criteria

Annual Prescribed Fire
(acres)

Potential for Effects from
Fire Management

Least 4th Most 3rd 2nd

Transportation and Access

Roads are considered the most common source of accelerated erosion on national
forest lands. Road generated sediment would be produced from erosion of cut and
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fill slopes, ditches, road surfaces, and road maintenance operations. Raw ditch lines
and roadbeds would be a continual source of sediment, usually due to lack of
maintenance, inadequate maintenance, excessive ditch line disturbance, or poorly
timed maintenance. Unpaved roads paralleling and crossing streams pose specific
risks to water quality.

Roads have three primary effects on the hydrologic cycle of forested lands. They can
intercept rainfall directly, concentrate flow, and divert or reroute water from
traditional hydrologic pathways. Through these actions, road systems mimic the
stream channel network by effectively increasing the drainage density of streams in
the landscape. This can result in modifications to the timing of water delivery to
streams thus influencing peak flows.

Aquatic habitats are directly threatened by the fragmentation and modification
associated with dams and roads. Dams act as a barrier to the movements of aquatic
species. Roads that cross streams require a pathway (bridge or crossing structure)
that may also act as a barrier to the movement of aquatic species. Road crossings,
especially older structures, often did not receive the design considerations or proper
maintenance required to function without posing a habitat fragmentation risk. Table
3-11 shows the potential effects that transport and access activities have to water
resources.

At this level of planning, bulk changes in the characteristics of the road system can
only be estimated. Therefore, a simplification was necessary because specific
information regarding road construction locations or magnitudes was not developed
for this plan. The effects of roads are best determined at the project planning level
where specific information about the location; soil types; slope and landforms; and
proximity to water bodies can be determined. It was determined that as road
construction requirements for implementing each alternative changes, so do the
potential for effects of roads on water resources. Greater numbers of new road
construction increase the potential for direct and indirect effects to occur. Alternative
D has the greatest number of new road construction miles required for activity
implementation and Alternative B has the lowest number of new road construction
miles required for activity implementation.

Table 3-11: Potential for Effects to Water Resources-Transport and Access Activities.

Alternatives
A B C D E

41 33 39 42 37

Evaluation Criteria

Road Construction
(miles/Decade 1)

Road Maintenance
(miles/Decade 1)

Potential for effects from
Construction/Maintenance

4,888 3,997 4,692 5,027 4,406

4th Least 3rd Most 2nd
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Minerals Management

A limited amount of mineral activity occurs on the Forests and this trend is not
expected to change dramatically over the next planning period. Natural gas well
exploration and drilling are the most likely minerals issues that the Forests may
encounter. There are currently natural gas well locations across the Forests being
operated under special use permits. These sites are subject to many of the same
erosion concerns and effects described in the activities above. Gas wells require
access, an area of cleared land, and the infrastructure to remove the resource.
Erosion from the access roads, land clearing, and pipeline construction are the main
concerns from these activities. Arkansas' BMPs and erosion control plans for
operation are normally utilized to minimize these effects. In some cases, extraction of
natural gas will produce a brine water solution that must be disposed. There is a risk
that improper management, or disposal, will result in an adverse affect to water
quality.

The effects of this activity on the water resource would remain constant across all
alternatives.

Off-Stream Uses

Population growth of rural areas in northern Arkansas may eventually require the use
of surface water as a drinking water supply because of the limited ground water
resources. Industry and agriculture water uses are minimal in this area because of
the limited nature of water resources and the infrastructure required supporting their
use. The forested land use that is common across the Forests lends itself to naturally
producing high quality water. This makes forested land a valuable water source for
public water supplies. Currently there are few off-stream water uses within the
Forests' boundaries; the uses that exist have minimal water requirements. If demand
arises for a larger number of off-stream water supplies, forest policies may be
necessary to address these issues. These off-stream uses must be coordinated with
the appropriate state agencies.

The effects of this activity on the water resource would remain constant across all
alternatives.

Point Source Discharges

Across the OSFNFs, there is a much lower concentration of regulated point source
discharges compared to the rest of the state. The activities and uses associated with
this plan will not require point source discharges by national forest facilities.
Expanding uses and urbanization on private land may result in additional point
source discharges within the administrative boundaries of the Forests, but these will
not be the result of FS activities. These users would have to coordinate their
discharges with the appropriate state agencies. As developed recreation uses
intensify, there may be a need for waste treatment systems on the Forests; however,
these would be designed to not require a point discharge permit.
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The effects of this activity on the water resource would remain constant across all
alternatives.

Cumulative Effects

"A cumulative effect is the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions, regardless of what agency (Federal or non-Federal) or
person undertakes such other actions. Cumulative effects can result from individually
minor but collectively significant actions taking place over a period of time" (40 CFR
1508.7).

In earlier planning efforts, sediment and water yield increases over time. This served
as a surrogate for changing conditions and provided a method of quantifying
potential effects. Watershed conditions were described in physical terms, not in
terms of aquatic health. During this planning effort, the opportunity was available for
a comprehensive evaluation of the conditions.

The Ozark Plateaus National Water Quality Assessment Program (USGS) has studied
the existing land uses and their impact on the water quality in the region. Trends that
show increased nitrogen, phosphorous, and coliform bacteria concentrations occur
with increases in agricultural and urban land uses (Davis and Bell 1998). Forested
land uses have a much lower concentration of these elements. These records do not
isolate the cumulative effects of timber harvest in nutrients, but they do illustrate the
water quality impacts of alternative land uses in the Ozarks.

Long-term measurements of water quality chemistry find that nutrient losses
observed in commercial logging are small, and should not adversely affect water
quality (Swank et al. 2001). The natural water chemistry in the OSFNFs is very
oligotrophic; therefore, minor, temporary increases in nutrient composition should
not threaten the attainment of designated uses for surface water. Land conversion
and alternative land uses, such as agriculture and urbanization, could result in
significant sources of nutrients to the forests' streams.

Sediment is an appropriate measure to determine the effects of management
activities on water quality and their impact on the beneficial uses of forest water
bodies (Coats and Miller 1981). Sediment increases can adversely affect fish
productivity and diversity, degrade drinking water, and influence recreational values
(Alexander and Hansen 1986). Other cumulative impacts, such as changes in water
yield, could result from activities described by the Revised Plan. However, a water
yield model that characterizes the entire suite of management activities for the
Forest area is not available. Changes in water yield will often exist within the natural
range of variability; climatic processes drive most of the water yield variability.
Changes in nutrient content are expected to be minimal and not representative of
cumulative effects at the forest plan level. Therefore, this analysis uses a model to
estimate sediment yields in order to represent the cumulative effects to water quality
and aquatic health.
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Cumulative effects analysis is bound in space and time. For this analysis, 5t level
watersheds were chosen for the spatial boundaries. The implementation period for a
forest plan is 5 to 15 years; the period chosen for this analysis is 5 decades (50
years). This allows for a comparison of past, present, and future conditions for entire
watersheds including public and private lands over a period of 50 years.

For this analysis, it was possible to estimate the background and current watershed
sediment yields based on land uses and information garnered from scientific
literature. Future watershed sediment yields were estimated using the descriptions of
the activities in each alternative. Vegetation management, existing land uses,
anticipated road construction and maintenance, private land uses, and ecoregion
classifications were included as parameters for modeling the sediment budget within
a GIS (Geographic Information System) environment. A brief description of the
analysis is included here. A detailed description of data sources and the analysis
process can be found in a process paper on file at the OSFNFs' Supervisor’s Office.

A sediment budget was estimated for the implementation of each alternative to
determine the potential cumulative effects to water quality, beneficial uses, and
aquatic health. Then, the sediment budgets were compared to a calculated
background value, which assumes an unroaded forest landscape. Increases above
this background level were determined and the value was used to classify the
Watershed Condition Rank (WCR). Watershed Condition Rank is a measure of risk to
aquatic health that may result from changes in sediment loads.

First, current aquatic health was determined, and then WCRs were established.
Aguatic health was determined from biological stream assessments at sites across
the Forests. The result from each sampling location was scored according to the
populations within different ecological assemblages. The watershed above each site
was delineated and the sediment budget within the watershed was estimated. The
aquatic health scores and sediment budget values were then used to describe a
relationship between these parameters. These relationships suggested that
increases within sediment budgets were inversely related to the aquatic health
scores.

Quartile divisions were established to determine the classifications for each risk
category. This classification resulted in the identification of two threshold values for
establishing aquatic health and, subsequently, the WCR. The upper quartile (least
disturbed, least sediment) was classified as a low risk to watershed condition. The
next quartile was classified as a moderate risk and the two bottom quartiles
classified the greatest risk of adverse biotic response. Table 3-12 shows the
watershed condition rank thresholds for the different ecoregions. An explanation of
each risk level follows the table.

The next step required the use of the estimated sediment budgets for each
alternative. The sediment budget results for each alternative were appropriately
distributed across the 50 distinct watersheds. For each watershed, a comparison
was made between the background and alternative implementation estimates. The
differences between these values were identified and compared to the WCR
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thresholds. The effects were classified according to risk they posed to the aquatic
health of the water bodies. The results are shown in Table 3-12.

Table 3-12: Watershed Condition Rank Thresholds for Sediment Identified for
Cumulative Effects Found on the Four Ecoregions of the OSFNFs.

Risk Ecoregion
Level Arkansas Boston Delta Ozark
Valley Mountain Highlands
Low Oto 311 0 to 456 0 to 4800 0 to 2817
Moderate 311to 623 456 to 913 4800 to 9601 2817 to 5635
High > 623 >913 > 9601 > 5635

*Values given represent the percent increase above a background erosion value.

WCR has three categories of risk: high, medium, and low. This does not translate into
an excellent or poor watershed but categorizes the watersheds based on the risk to
their current condition.

» When a watershed risk level is low, the probability (or potential) is low for
adverse effects to aquatic species. If the results of forest alternatives remain
within this range, there should be no adverse effect on water quality with
respect to beneficial uses (fish communities).

» When a watershed risk level is moderate, the potential to adversely affect
beneficial uses is moderate. Project level planning should seek to identify the
source of the problem, and conduct monitoring prior to project
implementation to establish actual health of the biota.

» When a watershed risk level is high, the potential to adversely affect
beneficial uses is high. Project level planning should seek to identify the
source of the problem, conduct monitoring prior to project implementation to
establish actual health of the biota, and design the project activities to have
no net increase in sediment yields.

The assumptions included in this analysis have been documented. Sediment
budgets, like all models, require many assumptions that may affect their
performance. With that in mind, estimated sediment budgets and the associated
WCR do not represent absolute values but do relatively describe the effects across a
range of alternatives. This method of estimation indicates which watersheds
currently have, or may have as the result of plan implementation, greater risks to
their aquatic health and water quality. Table 3-13 gives the current watershed
condition ranks as well as the WCRs for the 5t level watersheds on the OSFNFs by
alternative.
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Table 3-13: Watershed Condition Rank, Current and by Alternative for First Decade.
No Change Exists from these Values for the Duration of this Analysis (5 Decades).

< Period 1- First Decade WCR

&L E < m (&) (a) w
Hydrologic < C;> 2 2 g o g
Unit Code 8 - = = = s =
o = c c c c c
o S| g| g| g 8 8
3 < < < < <

802010002 10.76 Low | Low Low Low Low Low
802020334 45.89 Low | Low Low Low Low Low
802020513 0.57 | High | High High | High High High
802030404 1.94 | High | High High | High High High
802030405 0.29 | High | High High | High High High

1101000101 42.64 Low | Low Low Low Low Low
1101000102 11.90 Low | Low Low Low Low Low

1101000103 5.43 Low | Low Low Low Low Low
1101000104 0.09 | High | High High | High High High
1101000106 0.27 Low | Low Low Low Low Low
1101000109 5.18 Low | Low Low Low Low Low

1101000401 22.31 Low | Low Low Low Low Low
1101000403 19.84 Low | Low Low Low Low Low
1101000404 44.49 Low | Low Low Low Low Low
1101000501 28.75 Low | Low Low Low Low Low
1101000502 19.62 Low | Low Low Low Low Low
1101000503 39.68 Low | Low Low Low Low Low
1101000505 14.61 Low | Low Low Low Low Low
1101001403 19.30 Low | Low Low Low Low Low

1101001404 0.60 Low | Low Low Low Low Low
1111010301 9.06 | Mod | Mod Mod Mod Mod Mod
1111010303 0.76 | Mod | Mod Mod Mod Mod Mod
1111010304 0.54 | Mod | Mod Mod Mod Mod Mod
1111010306 5.27 Low | Low Low Low Low Low
1111010307 0.36 Low | Low Low Low Low Low
1111010404 28.04 Low | Low Low Low Low Low
1111010405 2.67 Mod | Mod Mod Mod Mod Mod
1111020104 36.34 Low | Low Low Low Low Low
1111020105 6.17 High | High High High High High

1111020106 72.11 Low | Low Low Low Low Low

1111020107 81.98 Low Low Low Low Low Low
1111020108 13.70 High High High High High High
1111020109 2.10 High High High High High High
1111020204 32.59 High High High High High High
1111020205 14.37 High High High High High High
1111020206 15.74 Mod Mod Mod Mod Mod Mod
1111020207 2.68 High High High High High High
1111020208 44.89 Low Low Low Low Low Low
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Table 3-13: Watershed Condition Rank, Current and by Alternative for First Decade. No
Change Exists from these Values for Duration of this Analysis (5 Decades). (Continued)

Period 1- First Decade WCR

Hydrologic
Unit Code

Percent FS
Current WCR Risk

Alternative A
Alternative B
Alternative C
Alternative D
Alternative E

1111020209 82.08 Low Low Low Low Low Low
1111020210 54.48
1111020211 70.54 Low Low Low Low Low Low
1111020212 85.01 Low Low Low Low Low Low
1111020213 77.12 Low Low Low Low Low Low
1111020214 7.00 High High High High High High
1111020215 0.70 High High High High High High
1111020305 13.28 Mod Mod Mod Mod Mod Mod
1111020306 45.22 Mod Mod Mod Mod Mod Mod
1111020402 7.29 Mod Mod Mod Mod Mod Mod
1111020403 15.69 High High High High High High
1111020404 27.38 Mod Mod Mod Mod Mod Mod

<
o
o
<
o
a
<
o
o
<
o
o
<
o
o
<
o
o

This analysis indicates that management activities proposed by the various plan
alternatives result in similar cumulative effects. The cumulative effects resulting from
sediment, as depicted by the watershed condition rankings, do not change from the
current condition. As modeled for this analysis, the cumulative impacts of sediment
based on the timber harvesting and road-building activities identified for the
alternatives of the Revised Plan will not significantly change for any alternative.

RIPARIAN, WETLANDS, AND FLOODPLAINS

Affected Environment

Riparian areas include the water body, and the transition area between aquatic
systems and upland terrestrial systems. Riparian areas are functionally defined as
areas with layers of interaction that include both terrestrial and aquatic ecosystems.
They extend down into the groundwater, up above the canopy, outward across the
floodplain, laterally into the terrestrial ecosystem, and along the watercourse at
avariable width (llhardt, 2000). Wetlands (including beaver ponds) and floodplains
are commonly associated with the riparian areas found along side the major streams
and rivers of the forest.

The OSFNFs contain an estimated 1,300 miles of perennial streams. Management
Area 3.1 (Riparian Corridors) is used to identify the riparian area associated with large
streams and rivers and is estimated to be about 11,484 acres. The riparian corridor
is a fixed width area for management purposes. However, the riparian corridor
acreage is not the same as actual "defined-on-the-ground" riparian area acreage.
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True riparian area acreage on the Forests is believed to be larger than the acreage
associated with riparian corridors, but this assumption has not been validated.
Measures for identifying and incorporating these areas are given in the Riparian
Corridor Management Area. Further explanations of these areas are in the "Rare
Communities" and "Major Forest Communities" sections.

Extensive wetland areas do not exist across the majority of the Forests. In most cases
when wetlands do occur, they are riverine and palustrine wetland areas that are
associated with river and streambeds, and palustrine and lacustrine areas
associated with lake and reservoir beds. Additional wetland areas along rivers and
streams, and associated with springs and seeps are likely. Occasionally, upland
areas support small bogs or marsh features that have the characteristics of a
wetland; however, these are very small and not represented in maps. The intent is
that these areas are discovered during project level planning and through careful
interpretation of aerial photos. The St. Francis NF has many areas that can be
classified as wetlands and floodplains. These areas fall within the Bottomland and
Floodplain Forest Communities.

Healthy and properly functioning riparian areas, wetlands, and floodplains are
physically and biologically diverse and highly productive environments. These land-
water interfaces are generally very dynamic and support complex associations of
plant and animal communities. Riparian areas maintain or improve water quality,
regulate impacts of flooding, and provide continuous groundwater recharge areas.
The areas are also attractive for their diverse scenery and recreation potential.
Riparian areas act as a buffer to:

Trap sediment and nutrients moving from upland areas.

Regulate stream temperatures.

Provide streamside cover and food for wildlife.

Provide large woody debris reserves and organic matter to riparian areas and
aquatic systems.

Maintain overall channel stability

Control cumulative effects of actions within the watershed.

vvywvyy

A\ 4

Prior to becoming lands of the Ozark NF, many of the larger floodplain areas
associated with streams and rivers were logged, farmed, and grazed. Access roads
were often built in riparian areas due to the relative ease of construction. Besides the
obvious changes to riparian vegetation that resulted, other effects included
compaction of riparian soils, accelerated erosion/sediment delivery to streams and
rivers, and changes to the stream geomorphology.

As lands were acquired and became part of the Ozark NF, a new forest began to
mature in riparian as well as upland areas. Today, riparian areas are generally in a
mid-to late-successional stage of forest development. Most disturbances in these
areas are the result of access roads, trails, developed recreational area
improvements, and dispersed recreation activities. Natural disturbances also result
from floods, wind, ice, insect infestations, and disease damage.
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An assessment of riparian functioning has not been completed on forest riparian
areas. Most of the areas are believed to be functioning at or near their proper
capability and potential. Where roads and concentrated recreation (dispersed and
developed) exist in riparian areas, proper functioning condition could be at risk or
non-functioning. Besides unchecked dispersed recreation, the second largest threat
to riparian functioning is the introduction of non-native species. Since non-native
species may thrive in disturbed landscapes, these dynamic environments provide the
opportunistic setting they flourish in, ultimately crowding out native species
necessary for proper riparian functioning.

Direct and Indirect Effects

Resource protection has been integrated into the forest-wide standards for soil,
water, watersheds, aquatic, riparian, wetlands, and floodplains at various scales
ranging from forest-wide to site-specific. This direction would result in maintaining or
improving these resources and affected beneficial uses. Land management activities
on national forest lands are conducted only after project level analysis has been
conducted. Project level analysis provides an opportunity to identify and minimize
direct, indirect, and cumulative environmental effects that cannot be specifically
determined or analyzed at the large scale of this FEIS.

Operations involved in timber management, recreation use, roads, and prescribed
fire that cause disturbance of soils, stream channels, or associated resources
influence the level of disturbance within a watershed. Disturbances that occur from
these activities may contribute an increased risk to the current condition of the
riparian area. These risks would be temporary and localized causing impacts that
would affect the function and condition of riparian areas, floodplains, wetlands, and
the associated aquatic habitats. If a riparian area is not currently providing the
functions and values necessary, or is already at risk, then management activities and
their associated disturbances may result in a benefit to the riparian values.

Implementation of Arkansas' BMPs, the standards associated with the Management
Area 3.1, and forest-wide standards will minimize the amount of soil disturbance and
the potential for sedimentation. The riparian corridor will encompass a large portion
of the acreage of the riparian areas, wetlands, and floodplains. Streamside
Management Standards (SMZs) included in all alternatives require the description
and protection of a designated buffer between management activities and water
bodies.

Damage to watersheds, riparian areas, wetlands, and floodplains can occur from
recreational activities. Developed and dispersed camping can result in stream bank
and in-stream disturbances and soil compaction, and can also affect the type,
density, and vigor of vegetation. The increased use of OHVs has accelerated damage
within riparian areas and stream channels. Most of the disturbances are localized,
but they can have a profound effect on the quality and function of these resources.
Restrictions on access, ground disturbance, and vegetation alteration will be used,
and are intended to minimize impacts to these resources.
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Prescribed and wildland fire can affect soil infiltration rates, surface erosion
potentials, overland flow, and vegetation composition in riparian areas, floodplains,
and wetlands. These impacts have the potential to occur if prescribed fire enters
these areas when conditions are outside the prescription "window." No specific
prescribed fire treatments are identified in these areas, however, the potential exists
if the adjacent upland areas undergo prescribed burning. Implementation of the
forest-wide standards, riparian corridor standards, and Arkansas' BMPs will provide
protection from prescribed burning to these areas.

No management is expected to occur without an evaluation for wetland existence.
Upon identification these areas will be set apart from the planned project and no
alterations will be made to the wetland functioning. Therefore, wetland areas will not
be impacted by any plan alternatives.

While the Riparian Corridors MA is classified as suitable for timber production, the
Revised Plan does not intend for timber volume to be the main product of its
management. Timber volume is best described as a secondary benefit from
management, with the first being the restoration of riparian functions and values..

Some active vegetation management is needed for riparian health, and for riparian
dependent species (see "Terrestrial Species Viability," Page 3-230).

Cumulative Effects

The cumulative effects of the combined past, present, and reasonably foreseeable
activities within the Forests that have the potential to measurably affect values and
functions of riparian areas, wetlands, and floodplains include timber harvesting, road
construction and maintenance, recreation, and prescribed burning. Of these, road
construction and maintenance represent the greatest impact on these areas forest
wide. Vegetation management may occur occasionally where needed for
improvement or enhancement of riparian dependent species. However, harvest may
occur occasionally where needed for improvement or enhancement of the resources
occurring in the areas. No road construction is specifically proposed in these areas;
however, maintenance of existing roads will continue to occur as needed. Forest-wide
prescribed burning is proposed, but will hot occur in these areas except as needed
for control areas. The potential for fire to impact riparian areas, wetlands, and
floodplains is directly dependent on the acres burned.

Riparian areas, wetlands, and floodplains are naturally dynamic. That is, they change
over time. Goals common to all alternatives address maintaining riparian, wetland,
and floodplain characteristics that are good and improving or restoring those areas
determined to be in less desirable condition. The alternatives vary slightly in
addressing the health and function of these areas due primarily to the
implementation of the riparian corridor prescription, Arkansas' BMPs, and other
requirements of laws and regulations. The actual rate of potential change for
individual areas cannot be determined at the Forest Plan scale. Each individual
riparian area, wetland, or floodplain will respond differently to various management
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practices, the type and degree of disturbance, restorative measures taken, natural
physical processes, and climate. Because management activities could result in both
negative and beneficial effects, there are no meaningful analysis measures at this
scale.

AIR RESOURCES
Affected Environment

Federal land management agencies have the unique responsibility under their
respective authorities to protect the air, land, and water from degradation associated
with air pollution emitted outside the borders of Agency lands (Clean Air Act 1990),
as well as from the impacts of air pollutants produced within those borders. These
mandates are established through a series of legislative and regulatory requirements
(Clean Air Act 1990; Organic Act 1977, Wilderness Act 1997). With the burden of
these responsibilities, it is important for federal land managers to understand the
rules and regulations governing air pollutant emissions and how those air pollutants
are affecting forest resources.

First, the Clean Air Act (CAA) sets the standards for the air quality in the United
States. Of the numerous sections of CAA, two are particularly important to National
Forest System (NFS) management: National Ambient Air Quality Standards (NAAQS)
and Prevention of Significant Deterioration (PSD). The NAAQS set the air quality
standards for six criteria pollutants with which the entire country must comply.
Primary NAAQS are set based on human health criteria. It is up to the state air quality
regulatory agencies to come up with State Implementation Plans (SIPs) to ensure
that these standards are met in their respective states. If the standards are not met
for any criteria pollutant, the area is designated as non-attainment for the pollutant.
It is the responsibility of the OSFNFs to ensure that management activities do not
significantly contribute to a violation of the NAAQS.

Additionally, the Clean Air Act Amendments (CAAA) of 1977 established the
Prevention of Significant Deterioration (PSD) program. These amendments
designated specific wildernesses and national parks as Class | Areas. The OSFNFs
manage one Class | Area, the Upper Buffalo Wilderness. There is another Class | Area
in Arkansas, the Caney Creek Wilderness, managed by the Ouachita National Forest.
Federally mandated Class | Areas are provided with an additional measure of
protection under Title I, Part C of the CAAA, which states that one purpose of the Act
is "to preserve, protect, and enhance the air quality in national parks, national
wildernesses." Furthermore, the PSD regulations charge the federal land manager
with the "affirmative responsibility to protect the air quality related values (including
visibility) of any such lands," and to consider "whether a proposed source or
modification would have an adverse impact on such values" (40 CFR 51.166 [p][2]).
In light of this responsibility, it is important for federal land managers to be familiar
with the status of air quality in and near the Class | Areas, as well as how current
levels of air pollution are impacting Air Quality Related Values (AQRVs). This
information assists federal land managers when making impact determinations
about new sources of air pollution.
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The authority and responsibility to protect resources within NFS lands is not limited to
Class | Wildernesses, but requires federal land managers to take the necessary steps
to protect all federal lands from air quality impacts, regardless of whether those
impacts are coming from within Agency borders or without. The CAA of 1990 contains
numerous sections dealing with these responsibilities, and Section 101(c) states the
primary purpose of the Act:

"A primary goal of this Act is to encourage or otherwise promote
reasonable Federal, State, and local governmental actions, consistent
with the provisions of this Act, for pollution prevention" (Clean Air Act
1990).

Beyond the CAA, additional legislation recognizes the importance of air quality and
the impact it can have on forest resources. NFMA states that Land and Resource
Management Plans are specifically based on:

"...recognition that the National Forests are ecosystems, and their
management for goods and services requires an awareness and
consideration of the interrelationships among plants, animals, soil,
water, air, and other environmental factors within such ecosystems"
(National Forest Management Act 1976).

It is within this regulatory framework that the OSFNFs must strive to protect
resources on NFS lands from the detrimental effects of any pollution source.
Additionally, it is imperative that while federal land managers work to alleviate
harmful effects of air pollution from new and existing sources external to forest
boundaries, they must also continue to be good stewards when conducting
management activities that contribute to regional air pollution.

Issues and Indicators

Issue Statement

Forest Plan management strategies may affect air quality in and around the Forests.
Background to the Issue and Indicators

Although a majority of this area’s pollution comes from sources outside the national
forest, activities from within the forest boundaries can also influence air quality in the
region. Activities such as timber harvesting; oil and gas well drilling and operations;
road construction or maintenance; and prescribed fire all produce emissions.
However, only prescribed fire is expected to change significantly for all alternatives
within the timeframe of this planning period. Particulate matter (PM) and nitrogen
oxide (NOx) emissions from prescribed fire activities will contribute to the total
pollution load, and are the major pollutants of concern in terms of contributions to
NAAQS. Therefore, potential emissions of these pollutants will serve as indicators for
air quality effects.
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Indicators

Potential missions of PM from prescribed fire activities will be evaluated in
comparison to total PM emissions in counties near the Forests.

Scope of the Analysis

Analyses for direct and indirect effects of air pollution are limited to pollution emitted
from within lands administered by the Forests as a result of management activities.
However, because air pollution disperses beyond political boundaries, levels of
pollution emitted from forest management activities must be evaluated taking into
consideration regional pollution loads and current air quality monitoring data.
Pollution coming from forest management activities can affect air quality within
forest boundaries and without. Likewise, pollution from sources outside the Forests'
boundaries affects Forests' resources as well as regional air quality. For this reason,
air pollution must be evaluated in both a regional and cumulative context; and it is
imperative that an area larger than just NFS lands is used in an air quality evaluation.
An analysis area with a radius of 50 kms from the Forests' boundaries will be used to
describe the effects of emissions from the Forests on regional air quality in this
document. This distance was determined to be adequate to describe the area
potentially affected by the mobile and area sources of pollution from forest
management activities. Figure 3-6 shows the analysis area.

lm=N
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Figure 3-6: Air Quality Assessment Analysis Area

Current Conditions

Current air pollution impacts occurring on the OSFNFs are the cumulative result of
numerous sources. When looking at the impacts of air quality on Forests' resources,
it is important to keep in mind that only a handful of pollutants contribute to a variety
of air quality related issues. These pollutants are a concern because of their impacts
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to both human health and ecosystems, and are described in detail below. Air
pollutants are generally classified as either primary or secondary pollutants. Those
emitted directly into the atmosphere as products of combustion are classified as
primary pollutants, and those formed when primary pollutants undergo atmospheric
chemical reactions are secondary pollutants.

Sulfur Dioxide (SO2)

About 69 percent of SO, released to the air (11.2 million tons in 2000), comes from
electric utilities, especially those that burn coal (US EPA, Progress Report 2002).
Other sources of SO» are industrial facilities that derive their products from raw
materials—like metallic ore, coal, and crude oil—or that burn coal or oil to produce
heat. Examples are petroleum refineries, cement manufacturing, and metal
processing facilities. In addition, locomotives, heavy marine equipment, and some
non-road diesel equipment currently burn high sulfur fuel and release SO in large
quantities. Within 100 kilometers of the Forests, there are 35 coal-fired electric
generating units (EGUs). The ten largest point sources of SOz located within 200
kilometers of the Forests (Table 3-14) are also among the top 50 highest SO>
emitting EGUs in the nation (US EPA, 2003 eGRID database, 2002 data). (Note:
Some of these facilities may have made reductions since the time the EPA eGRID
data was compiled.) Once SOz is emitted into the atmosphere, it undergoes chemical
transformations to form secondary pollutants such as sulfates and sulfites. In the
eastern United States, these secondary sulfur pollutants are the major contributors
to visibility impairment and acidic deposition.

Table 3-14: Ten Largest Point Sources of Sulfur Dioxide (SO2) Emissions in the 200
km Analysis Area (1999 data).

Tons/Year of SO2 Source Name Location
111,619 Texas Utilities Electric Co Rusk Co., TX
100,122 Texas Utilities Electric Co Titus Co., TX
38,206 White Bluff Jefferson Co., AR
37,958 Southwestern Electric Power Co. | Titus Co., TX
32,019 Entergy Mississippi Inc. Washington Co., MS
31,456 Alumnitec Inc. Garland Co., AR
29,669 Oklahoma Gas & Electric Muskogee Co., OK
28,900 Entergy Mississippi Inc. Warren Co., MS
26,839 Doe Run Company Iron Co., MO
26,674 Independence Independence Co., AR

Sulfur Dioxide and Acid Deposition

Acid deposition occurs when acidic compounds in the atmosphere are deposited on
the earth’s surface through rain, clouds, snow, fog, or as dry particles. These acidic
inputs can contribute to degradation of stream water quality and decrease the
amount of available base cations in the soil substrate. Many factors, most notably
the bedrock geology/lithology types and the level of acidic inputs, influence an
ecosystem’s susceptibility to soil nutrient losses and decreases in stream water acid
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neutralizing capacity (ANC). Areas that receive high levels of acidic deposition and
have bedrock geology with a naturally low buffering capacity may exhibit nutrient
depletion and stream acidification. Stream chemistry data shows that streams on the
Forests have stable ANC values; however, there currently is some potential that soil
nutrient depletion is occurring in sensitive areas. There are four National
Atmospheric Deposition Program (NADP) monitoring sites in Arkansas, but the Clark
County site is located closest to the Forests. The Fayetteville site located in
Washington County, which began monitoring in 1980, has the longest data record of
the four sites. The Warren and Fayetteville sites began monitoring in 1982. The
Caddo Valley site in Clark County began monitoring in 1983.

It is important to note that trend analyses for NADP sites show a general decrease in
the levels of sulfate (S04) deposition throughout the nation, especially over the last
10 years. Of the Arkansas monitoring sites, this observed trend is most prominent in
the data from the Fayetteville site. The decline in SO4 deposition at NADP sites is
consistent with the decreases in utility SO2 emissions brought about by the Acid Rain
Program (Title IV) of the 1990 Amendments to the CAA. The Acid Rain provision
mandated significant reductions in SO> emissions.

Downward trends in SO2 emissions and SO4 deposition are predicted to have a
positive effect on aquatic and soil resources on the OSFNFs; however, the reductions
are not great enough to fully reverse all the degradation that has already taken place.
Additional emission reductions will be needed to restore already degraded streams,
and to protect streams that have not yet degraded.

Sulfur Dioxide and Regional Haze

During the last four decades, the eastern United States has seen a significant
regional reduction in visibility, brought on by a corresponding increase in ambient
levels of visibility-impairing pollutants often referred to as fine particulates (Malm
1999). The estimated natural background visibility for the eastern United States is
93+28 miles (NAPAP 1990), but average annual visibility at Caney Creek and Upper
Buffalo Wildernesses is how only 31 miles (IMPROVE Data 2003). This degradation of
visibility, both in terms of how far one can see and the clarity of the view is called
regional haze. Although many fine particulate components such as elemental and
organic carbon and nitrates contribute to visibility impairment, the major visibility-
impairing pollutant in the eastern United States is sulfate, which comprises most of
the measured fine particle mass (IMPROVE Data 2003). Furthermore, sulfate
particles are considered hygroscopic, which means their effectiveness in impairing
visibility is magnified with increasing relative humidity. A humid atmosphere alone
does not result in visibility reductions, but sulfate particles grow in size when they
attach to atmospheric water molecules; a size that is more effective at scattering the
sun’s light (Malm 1999). About 60 percent of SO2 emitted nationally comes from
coal-fired power plants (US EPA, National Air Quality and Emissions Trends Report
Data 2003). Organics (released primarily from vegetation as volatile organic
compounds [VOCs]) are the second most important fine particles measured.
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The Interagency Monitoring of Protected Visual Environments (IMPROVE), a national
network of particulate monitors established for the protection of Class | Wilderness
Areas, has monitored the constituents of regional haze for more than two decades.
The IMPROVE monitor located on the OSFNFs is at Deer, Arkansas, near Upper
Buffalo Class | Area. IMPROVE data from the Upper Buffalo monitoring site were used
in the visibility description that follows.

Sulfate transported from the eastern United States in the summer is the major cause
of haze in the Upper Buffalo Wilderness Area in Arkansas. Sulfate in average
contributes approximately 60 percent to regional haze during the 20 percent worst
haze days observed at the site UPBU1 (Upper Buffalo 1) based on 6 years of
IMPROVE data available from 1997 -2002.

The Upper Buffalo Wilderness contains 10,819 acres around the headwaters of the
Buffalo National River in northern Arkansas. Terrain is rugged, steep valleys with
many caves, hollows, and bluffs. The Upper Buffalo IMPROVE site is located on hilltop
at an elevation of 723 meters (m) (2,372 ft), 500 m east of the small town of Deer,
16.5 kilometers (km) east of Upper Buffalo Wilderness boundary, and 4 km north of
Hurricane Creek Wilderness boundary. The average PM2s mass concentration
measured at Upper Buffalo during 1997-2002 is 9.5 micrograms per cubic meter
(ug/m3). The average total light extinction coefficient (Bext) is 75.5 millimeters (mm)
to 1 (Visual Range approximately 52 km; Deciview approximately 20.2). The average
contributions of the major aerosol components to Upper Buffalo haze are particulate
sulfate 50.6 percent; nitrate 13.1 percent; organic matter (OMC) 12.7 percent;
elemental carbon (light absorbing carbon [LAC]) 4.2 percent; fine soil 1.1 percent;
and coarse mass (CM) 5.1 percent. Trend plots from the IMPROVE monitoring site at
Upper Buffalo show that for the 20 percent worst visibility days, the extinction values
are decreasing and visibility is improving (Figure 3-7). The 20 percent best visibility
days are showing similar improvements (http://vista.cira.colostate.edu/views/)
(Figure 3-8).

However, the Regional Haze Rule, a regulation aimed at reducing haze-forming
pollutants in federally mandated Class | Areas, is concerned mainly with
improvements on the worst visibility days, and maintaining visibility on the best days.
The trend plots below show visibility data measured in inverse mega meters. A low
measurement constitutes minimal light extinction and thus a good visibility day; a
high measurement constitutes high light extinction and thus a poor visibility day.
Further reductions in air pollutants impacting visibility will occur under the Regjonal
Haze program and natural background visibility should be achieved by 2064.
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Figure 3-7: Light Extinction Monitored at Upper Buffalo on the 20% Worst Days
(IMPROVE data).
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Figure 3-8: Light Extinction Monitored at Upper Buffalo on the 20% Best Days
(IMPROVE data).

Nitrogen Oxides

More than 95 percent of NOx emissions are in the form of nitric oxide. The primary
source of NOx emissions is the transportation sector. Point sources such as coal-
burning electric generation facilities also contribute ambient NOx levels. Smoke from
wild and prescribed fire is also a contributor to NOx production, and is a concern for
federal land managers. However, it should be noted that thermal NOx production
increases with increased burn temperature. Relatively low-temperature prescribed
burns emit very little NOx as compared to wildfires. When trapped in sufficient
quantities, nitrogen dioxide can be seen as a brownish haze. Secondary pollutants
formed from nitrogen oxides such as nitrates also reduce visibility and contribute to
acid deposition. In the presence of VOCs and sunlight, nitrogen oxides rapidly
contribute to the formation of ozone. Available evidence suggests that nitrogen
oxides are a controlling factor in the formation of ground-level ozone in rural areas of
the southern United States (Chameides and Cowling, 1995).
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As stated above, ground level ozone (0O3) is a secondary pollutant, and its production
is highly dependent on the presence of nitrogen oxides and VOCs in the right ratios;
sunshine; and elevated temperatures. Therefore, high ozone levels will occur only
during periods of warm weather, plentiful sunshine, and high levels of ozone-forming
pollutants. For this reason, the ozone-monitoring season extends from April to
October. It is important to note that there are two locations in the atmosphere where
ozone occurs, the stratosphere (upper atmosphere) and the troposphere (ground
level). Although the presence of ozone in the upper atmosphere is highly beneficial,
in larger doses at ground level, ozone is considered a free radical capable of Killing
living tissue in plants and in the human lung. Ozone’s harmful effects are due to the
pollutant’s chemical make-up. The compound ozone is composed of three oxygen
molecules, and is less stable than diatomic oxygen (the oxygen our bodies need). This
unstable molecule reacts with the tissues inside the leaf of a plant, sometimes
causing the death of those tissues. This same ozone radical also reacts with tissues
in the human lung causing inflammation and respiratory ailments, and in extreme
cases, premature death. The NAAQS for ozone is set at levels considered protective
of human health; however, damage to plants occurs at levels below the NAAQS for
ozone. The ozone standard for human health is set at a 3-year average of 0.085
parts per million (ppm) for a rolling 8-hour average, but injury to sensitive plants can
occur at levels below the standard.

The 0.085-ppm standard for ozone is a new standard, which was promulgated in July
1997 (CAAA sec 50.10). Attainment of the ozone NAAQS is based upon a three-year
average of the fourth highest daily 8-hour running average. Areas that have an EPA
Federal Reference Method (FRM) ozone-monitoring site must meet these criteria;
otherwise, the area is designated non-attainment for ozone. However, areas that do
not have a FRM ozone-monitoring site are designated as unclassifiable. Therefore,
statewide attainment of the NAAQS is sometimes only as certain as the extent of the
monitoring network. There are nine FRM ozone-monitoring sites in five different
counties in Arkansas. Of these five counties, three contain NFS lands. The two
monitors that are located adjacent to NFS lands have not exceeded the ozone
standard in the 11 years they have been in operation. Except for 1998 and 1999,
they have only shown minimal potential for damage. In 1998, the 8-hour annual
average for ozone was 0.071 ppm with only 1 hourly occurrence where the level was
greater than or equal to .100 ppm. This represents a growth loss of 2.1 percent for
black cherry, which is one of the most sensitive species to ozone. In 2001, the 8-hour
annual average for ozone was 0.078 ppm with only 2 occurrences where the level
was greater than or equal to .100 ppm. This represents a growth loss of 3.4 percent
for black cherry.

Particulate Matter
PM refers to any suspended atmospheric particle and is comprised of many different
elements or compounds. It is defined based on various size classes of the particle’s

aerodynamic diameter, i.e., particles with an aerodynamic diameter of 10 microns
are referred to as PM1o and particles with an aerodynamic diameter of 2.5 microns
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are referred to as PMa25. PM can be either a primary or a secondary pollutant, both of
which affect forest resources. Primary particulates tend to be larger, and are directly
emitted from a combination of sources including combustion sources, agriculture,
and road construction. Secondary fine particles are formed when combustion gases
are chemically transformed into particles. The bulk of regional fine particles within
the analysis area is the result of these chemically transformed combustion gases
such as sulfates and nitrates; but mainly sulfate particles (transformed SO2) from
coal-fired power plants. These smaller, chemically transformed fine particles are
largely responsible for regional haze.

While primary and secondary sources of PM outside the Forests have a major impact
on air quality, Forest Service activities also can affect air quality. Smoke emitted from
forest fires, both prescribed and wild, is a major concern in terms of forest activities
that have the potential to affect air quality. Soot particles from wildland fires are a
small, but significant part of the total PM2s load. The Revised Forest Plan prescribes
smoke management standards and guidelines that would minimize the impacts of
smoke from prescribed burning on smoke-sensitive sites.

There are NAAQS for both PM1o and PMa25s. The PMa2s standard is newer and more
stringent. It is the standard of concern since particles with a diameter of 2.5 microns
or less have a greater ability to impair visibility and impact human health. The NAAQS
for PM2s5 is a 24-hour average of no greater than 65 micrograms/ms3, or an annual
arithmetic mean of no more than 15 micrograms/ms3. Currently, no areas near the
Forests have been desighated as non-attainment for fine particulate matter.

Summary

Air quality data are collected for various pollutants in areas around the Forests. We
have not found that regional sources of air pollution are having an adverse affect on
forest resources. However, visibility in the eastern part of the State has been reduced
from a natural background range of 90 to 130 kms to an average visual range of 30
to 40 kms. Ozone symptoms have been documented on the foliage of ozone-
sensitive species such as black cherry and blackberry. Ozone damage has not been
documented. A potential growth loss of 2 or 3 percent on black cherry (the most
sensitive species) is very minimal. Given these impacts currently discussed on the
OSFNFs, air quality in the region can be labeled as good.

Environmental Consequences
Resource Protection Methods

Prescribed fire is the main management activity on the Forests that can affect local
and regional air quality. However, the current National Fire Plan and the Healthy
Forest Initiative direct the FS to utilize prescribed fire more frequently. Despite
potential air quality effects from prescribed fire, it can provide important and
necessary ecological benefits in forested landscapes. EPA recognized these
ecological benefits and developed the Interim Air Quality Policy on Wildland and
Prescribed Fires (US EPA, 1998) in an effort to help states implement smoke
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management programs in cooperation with federal and other land management
agencies. This policy provides incentive and guidance to states for developing smoke
management programs for dealing with the NAAQS and emissions from prescribed
fires, while allowing burning programs to continue. Arkansas is in the process of
finalizing a Smoke Management Program, and the Forests have been involved in the
process. In addition to complying with the Arkansas Smoke Management Program,
the Forests will continue to utilize smoke management techniques to promote public
welfare, protect smoke sensitive areas, and to meet the NAAQS. Revised forest-wide
management direction states that the Forests will use best available smoke
management techniques.

Section 176 (c) of the CAA prohibits Federal agencies from engaging in or supporting
any activity to bring an area back into attainment that does not conform to the
State’s Implementation Plan. As stated previously, there are currently no counties
that contain or are adjacent to NF lands that are in non-attainment status

Public Health- To protect public health, EPA and states desighate concentration
levels for the criteria pollutants. Federally designated maximum concentration levels
are called National Ambient Air Quality Standards (NAAQS) and are defined as the
amount of pollutant above which detrimental effects to public health (welfare) may
result (Table 3-15). NAAQS are set at a conservative level with the intent of protecting
even the most sensitive members of the public including children, asthmatics, and
people with cardiovascular disease. If an area violates the NAAQS, that area
becomes federally designated as a "non-attainment" area. An area that was once in
non-attainment, but has since met the NAAQS and other requirements, is called a
maintenance area.

Table 3-15: National and State Ambient Air Quality Standards.

Pollutant Time Period Average Federal Standard
(Cg(;l;)on Monoxide 1 hour, 8 hours 351 ppm, 9 ppm
Lead (Pb) Calendar Quarter 90-day 1.52 ug/ms3
Nitrogen Dioxide Annual Arithmetic Mean Hourly
(NO2) Average 0.053 ppm
Sulfur Dioxide Annual Arithmetic Mean, 24-hour, 3- | 0.03 ppm, 0.14 ppm,
(SO2) hour/Hourly Average 0.50 ppm
Ozone (03) 8 hour, Hourly Average 0.12 ppm, 0.08 ppm
PM1o Annual Arithmetic Mean, 24-hour 50 pug/m3 150 pg/m3
PM2.s Annual Arithmetic Mean, 24-hour 15 pg/m365 ug/m3

ppm - parts per million
ug/ms3 - micrograms per cubic meter

Criteria pollutants such as sulfur dioxide and nitrogen dioxide are of concern because
of their potential to cause adverse effects on plant life, water quality, aquatic
species, and visibility. However, sources of these pollutants are generally associated
with urbanization and industrialization rather than with natural resource
management activities or wildfire. Wildfire and natural resource management
activities such as timber harvest, road construction, site preparation, mining, and fire
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use can generate ozone, carbon monoxide, and particulate matter. While ozone is a
byproduct of fire, potential ozone exposures are infrequent (Sandberg and Dost
1990). Carbon monoxide is rapidly diluted at short distances from a burning area, as
fires are generally dispersed spatially and temporally, and pose little or no risk to
public health (Sandberg and Dost 1990). The pollutant of most concern to public
health and visibility within and downwind of the analysis area is particulate matter.
Even though particulate matter has no serious effects on ecosystems because fire
and smoke are ecological processes (ICBEMP 2000a), it does affect human health
and visibility. Because of its smaller size, PM2.5 poses greater health risks than PM1o.
Fire can produce large volumes of particulate matter, which depending on
meteorological conditions, may affect large areas for extended periods.

Each day, concentrations of various air pollutants are measured in areas across the
states. After the amount of pollution is measured, it is compared to the federal
standard. To make it easy to compare all the different pollutants and determine the
air quality, the EPA (US EPA June 2000) developed the Air Quality Index (AQI) to relate
all criteria pollutants to the same scale (see Table 3-16).

Table 3-16: EPA’s Air Quality Index (AQI) for Particulate Matter 2.5 (PMa2.s) including
the breakpoints of PM2.s Concentrations for the Air Quality Index Rankings.

PMa25 24-hr
Avg Index | Visibilit Level of
L R Health Cautionary Statements
Concentration | Values (Miles)
3 Concern
(ng/m3)
0.0-15.4 0-50 > 10 Good None
15.5-40.4 51-100* | 5.1-10.0 Moderate None
Unhealthy The elderly, children, people
for with respiratory conditions or
40.5-65.4 101-180 13.1-50 Sensitive heart disease should limit
Groups prolonged exertion.
The elderly, children, people
with respiratory conditions or
65.5-150.4 | 151-200 | 1.6-3.0 | Unhealthy | €At disease should avoid
prolonged exertion; everyone
else should limit prolonged
exertion.

*An AQI of 100 for PM2.s corresponds to a PM2s level of 40 micrograms per cubic meter (24-hr avg.)
pg/ m3- micrograms per cubic meter

EPA developed the health indices based on 24-hour averages.

FINAL ENVIRONMENTAL IMPACT STATEMENT

3-61




OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

Table 3-16: EPA’s Air Quality Index (AQI) for Particulate Matter 2.5 (PM2.5) including
the breakpoints of PMa2.s Concentrations for the Air Quality Index Rankings.
(Continued)

AEGZ AL Level of
Ave. . Jie i V|5|_b — Health Cautionary Statements
Concentration | Values (Miles) Concern
(ng/m3)

The elderly, children, people
with respiratory conditions or
150.5-250 4 201-300 | 1.0-15 Very heart disea_sg should avoid any
Unhealthy outdoor activity; everyone else
should avoid prolonged
exertion.

Everyone should avoid any
outdoor exertion; the elderly,
250.5+ 301500 |<1.0 Hazardous | children, people with
respiratory conditions or heart
disease should remain indoors.

*An AQI of 100 for PM2.s corresponds to a PM25s level of 40 micrograms per cubic meter (24-hr avg.)
ng/ m3- micrograms per cubic meter
EPA developed the health indices based on 24-hour averages.

Table 3-17 displays the 24-hour AQI breakpoints for PMio and PMazs. When
concentrations reach "Unhealthy for Sensitive Groups", cautionary statements are
issued to suggest that the elderly, children, people with respiratory conditions or
heart disease, and those who work, exercise, or spend time outdoors should limit
prolonged exertion.

Table 3-17: The 24-Hour Air Quality Index (AQl) and Particulate Matter PM1o and
PM2_s Breakpoints.

PMa1o PM2zs

AQIl Value Level of Health Concern Breakpoints | Breakpoints

(ng/m3) (pg/m3)
0-50 Good 0-54 0-15.4
51-100 Moderate 55-154 15.5-40.4
101-150 Unhealthy for Sensitive Groups 155-254 40.5-65.4
151-200 Unhealthy 255-354 65.5-150.4
201-400 Very Unhealthy 355-424 150.5-250.4
> 400 Hazardous > 424 > 250.5

pg/ms3 - micrograms per cubic meter

While the NAAQS evaluate smoke impacts related to public health, smoke often
causes public concern at levels below the NAAQS. One study compared the number
of complaints about smoke to the measured PM1o concentrations (Acheson et al.
2000). Complaints increased when PMio concentrations were as low as 30
micrograms per cubic meter. The 24-hour threshold for the PMio NAAQS is 150
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micrograms per cubic meter (Table 3-17). The Air Quality Index for a concentration of
30 micrograms per cubic meter would be rated as "Good" indicating no health
concerns (Table 3-17).

Visibility Impairment (Mandatory Class | Areas) - Class | Areas are set aside under
the CAA to receive stringent protection from air quality degradation. Mandatory Class
| Areas are those with certain federal designations in existence prior to the 1977
amendments to the CAA. These include:

» International parks

» National wilderness areas that exceed 5,000 acres in size

» National memorial parks that exceed 5,000 acres in size

» National parks that exceed 6,000 acres in size

The 1977 amendments to the CAA established a national goal of "the prevention of
any future, and the remedying of any existing impairment of visibility in Mandatory
Class | (federal) Areas in which impairment results from manmade air pollution." Fine
particles (PM2s) are the primary cause of visibility impairment in Class | Areas
although gases also contribute. Visual range is one indicator of pollution
concentrations in the air. Visibility variation occurs because of the scattering and
absorption of light by particles and gases in the atmosphere. Without pollution
effects, an estimated natural visual range is 90 miles in the eastern U.S. and up to
140 miles in the western U.S. (US EPA November 2001).

In 1980, EPA’s visibility regulations were developed to protect Mandatory Class |
Areas from human-caused impairments reasonably attributable to a single or small
group of sources. In contrast, EPA proposed in 1997 a new regulatory program to
protect Mandatory Class | Areas from visibility impairment produced by a multitude of
sources that emit fine particles and their precursors across a broad geographic area.
This Regional Haze Rule (40 CFR, Part 51) addresses impacts from numerous and
broad based sources that cannot be easily pinpointed. The rule calls for states to
establish goals for improving visibility in Mandatory Class | Areas and to develop long-
term strategies for reducing emission of air pollutants that cause visibility
impairment. Fire use is one of the sources addressed by the regulations.

Interim Air Quality Policy on Wildland and Prescribed Fires

On May 15, 1998, the EPA issued the Interim Air Quality Policy on Wildland and
Prescribed Fires (referred to as the Interim Policy) to address impacts to public
health and welfare. This policy was prepared in response to anticipated increases in
fire use that were expected to occur as a result of implementing the 1995 Fire
Management and Policy Review, which outlined a need to restore fire as an
ecosystem process into many wildlands. The Interim Policy was prepared in an effort
to integrate the goals of using fire in its ecological role for maintaining healthy
ecosystems, and mitigating its impacts of air pollutant emissions on air quality and
visibility. The policy was developed with the active involvement of stakeholders
including the U.S. Department of Agriculture. The Interim Policy is federal policy that
reconciles the competing needs to use fire and maintain clean air to protect public
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health and welfare. The Interim Policy is currently considered temporary only because
it does not yet address agricultural burning on regional haze (US EPA 1998). It is not
temporary (interim) with regard to how states, tribes, and federal land managers are
expected to address smoke from prescribed fires.

The Interim Policy suggests that air quality and visibility impact evaluations of fire
activities on federal lands should consider several different items during planning
(US EPA 1998). Those items appropriate for a programmatic scale evaluation were
considered and addressed within practical limits. Items discussed in detail in this EIS
include 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 considerations discussed are applicable smoke management
techniques, participation in a basic smoke management program, and potential for
emission reductions. Two Interim Policy planning items mentioned below in this
section will not be explained to the same level of detail as those listed above. These
are ambient air quality and visibility monitoring plans, and the cumulative impacts of
fires on regional and sub-regional air quality. In addition to these listed items, issues
regarding public (transportation) safety are also discussed.

Smoke Management Program - The Interim Policy calls on states (and tribes) to
develop smoke management programs and it instructs federal land managers to
participate in them. Basic elements of a smoke management program include:

» A process to authorize burns.

» A requirement that land managers consider alternatives to burning to reduce
air pollutant emissions.

» A requirement that burn plans include smoke management components such
as actions to minimize fire emissions; evaluation of smoke dispersion; actions
that will be taken to notify populations and authorities prior to burns to reduce
the exposure of people in sensitive areas if smoke intrusions occur; and air
quality monitoring, especially in sensitive areas.

» A public education and awareness program.

» Asurveillance and enforcement program.

» Periodic review of its program for effectiveness.

In exchange for states (and tribes) proactively implementing smoke management
programs, EPA intends to exercise its discretion not to redesignate an area as non-
attainment if convincing evidence shows that fire use caused or contributed to
violation of the daily or annual PM1o or PM2 s standards. The state (or tribe) must
certify to EPA that at least a basic program has been adapted and implemented.

Alternatives To Burning And Emission Reductions - Even though the Interim Policy
acknowledges that fire is a necessary and non-replaceable treatment to meet certain
objectives, land management agencies are encouraged to consider whether there
are alternatives to burning in order to reduce emissions. In general, mechanical
treatments are considered the most viable means of reducing emissions. In some
ecosystems, however, chemicals may be an option. The Interim Policy acknowledges
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that considering alternatives to burning is not without tradeoffs and limitations. The
policy states that mechanical opportunities are most normally limited to:

Accessible areas (those with roads, harvest systems, etc).
Terrain that is not excessively rough.

Slopes equal to or less than 40 percent.

Areas not desighated as National Parks or Wilderness.
Areas without listed species.

Areas without cultural or paleological resources.

VVVyYVYYVY

In addition to the items listed above, Forest Plan direction including land allocations,
desired conditions, goals, objectives, standards, and guides may also limit
opportunities for mechanical treatments.

Effects Common to All Alternatives

The level of prescribed fire use is expected to increase under Alternatives B through
E, respectively. However, the level of increase varies among these alternatives. The
level of prescribed fire use is expected to remain at current levels under Alternative
A. Despite the varying levels of prescribed fire usage, all wildland fires result in
pollutant emissions, which can impact air quality on and off the Forests. Fine
particulate is the major pollutant of concern emitted from prescribed fires and is a
criteria pollutant regulated under the CAA. As described previously, fine particulates
are a concern in terms of human health and visibility impairment. To a lesser extent,
prescribed fires emit nitrogen oxides, which are precursors to ozone formation and
are regulated as a surrogate for ozone. Though both VOCs and NOx contribute to
ozone formation, NOx is the limiting factor in ozone production. Because of this, NOx
emissions from prescribed fires in addition to PM emissions will be assessed in this
analysis. Again, it must be stressed that thermal NOx production increases with
increased burn temperature. Relatively low-temperature prescribed fires emit very
little NOx as compared to wildfires. Prescribed fire situations provide land
management agencies with the opportunity to minimize the impacts of smoke on
local communities, while a wildfire situation does not typically afford such an
opportunity. Ozone is of concern from April through October. During these times the
Forests burn very few acres. There would be no impacts from ozone for any of the
alternatives.

Sensitive Areas

Air quality sensitive areas include places that may experience smoke related impacts
to health, visibility, and public (transportation) safety. For this EIS, population centers,
impact zones, non-attainment areas/maintenance areas, Class | Areas, and major
travel routes and airports were considered as sensitive areas appropriate to address
for this coarse-scale analysis. All of these types of areas are represented within the
100-km area of consideration. Non-attainment and Mandatory Class | Areas are
designated through federal and state processes. Other sensitive areas have been
identified through other processes. Evaluation of smoke impacts during finer scale or
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project-level analysis may include other types of sensitive areas such as hospitals,
airstrips, and campgrounds, but these are too fine-scale to be evaluated for this EIS.

Public Health - There are no non-attainment/maintenance areas in this area of
consideration, which means NAAQS has not been exceeded and there is no public
health risk. There are no public health concerns for any of the alternatives except
Alternative C. In addition, wildfires would have the magnitude to contribute to existing
pollutant levels in these areas to cause a public health risk.

Public (Transportation) Safety - Public safety, which considers the impacts of smoke
on transportation safety including roads and airports, is another potential concern.
Smoke can affect visibility on roads creating hazardous conditions for travelers.
Smoke can be especially hazardous in low-lying areas where fog can form, further
reducing visibility. Several traffic accidents have occurred on highways the southeast
U.S. from visibility reductions due to smoke. Hazy conditions can also affect aviation
operations at airports by reducing visibility. There are several primary travel routes
(e.g., highways) and airports throughout the area of consideration. Potential impacts
of smoke effects on visibility and impacts to transportation safety depend on amount,
timing, and location of fire use, and the meteorological conditions that influence
dispersion. Potential effects of smoke on specific areas related to transportation
safety cannot be evaluated at this scale because of the spatial and temporal nature
of this concern. They will not be discussed or analyzed further in this document.
Mitigations for these areas are considered as part of project-level planning and
implementation.

Direct and Indirect Effects by Alternatives
Prescribed Fire Emissions

Because prescribed fire activity on the OSFNFs has been moderate in the past, the
need to increase the number of acres treated with prescribed fire is understood, but
site-specific burn units have not been identified within the scope of this large-scale
assessment. The areas on the Forests that are most suitable for and in most need of
prescribed fire treatments were identified based on historic fire activity and best
estimates of the fire regimes for the forest landscape and current condition classes
of these fire regimes.

Areas in Condition Class 3 are considered the furthest from the natural fire cycle
while those in Condition Class 1 are more or less within the natural cycle. Prescribed
fire activities will be concentrated in the areas that are in Condition Classes 2 and 3.

As more acres are restored to Condition Class 1 in ecological communities adapted
to low-intensity periodic fire (Fire Regime 1), the woodland condition is expected to
prevail over a larger part of the landscape. In this condition, surface fuels are the
primary component contributing to fire behavior. This would represent a change in
current fuel profiles where surface, aerial, and ladder fuels can all contribute to fire
behavior. The woodland types would include a more "grassy" fuel component (Fuel
Model 2) as compared to the closed canopy forest fuel type (Fuel Model 9). In the
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woodland condition, total fuel loading would be less than in the forest condition (as
much as half the current average fuel loading in tons per acre). There would not be
as much of a woody live and/or dead fuels component to contribute to either flaming
or smoldering fire behavior. In prescribed burns and wildfires, the grassy component
would burn easier and quicker and produce fewer emissions (both in concentration
and duration) as compared to current fuel conditions. Fire intensity would be less in
the woodland condition and there would be less likelihood (risk) of stand-
replacement burns. Suppression efforts would be less costly while providing a higher
degree of safety to both the public and firefighters.

Management prescriptions were assessed in conjunction with the condition class
categories to determine the relative number of acres suitable for prescribed burning
within each alternative based on its management emphasis. Using this number, an
estimate of potentially treatable acres was developed for each alternative.

Emissions estimates per acre burned in each alternative were derived using the First
Order Fire Effects Model (FOFEM, Version 5.00; Rocky Mountain Research Station).
This emissions estimate was then multiplied by the number of acres that would be
burned each year in each alternative to get an annual emissions estimate. To assess
air quality effects, these annual emissions estimates from prescribed fire have been
compared to regional annual emissions (all counties within 50 kms of the OSFNFs) in
tons per year. It is important to note that the number of acres treated with prescribed
fire annually is highly dependent on weather and climatic conditions among other
local factors. Because there is no way to predict where and when individual
prescribed burns will occur, this analysis broadly assumes that the same number of
acres will be treated with prescribed fire annually at the maximum level for each
alternative. In reality, there would likely be some years with little prescribed fire
activity while others may be much closer to the maximum annual estimate.

The regional emissions data were obtained from the most recent and accurate
emissions database available. Currently, this is the 2002 Visibility Improvement State
and Tribal Association of the Southeast (VISTAS) base case emissions database. It
can be assumed that if predicted emissions from the proposed prescribed fire
activities contribute a small enough percentage to the total pollution load, they would
not impact attainment of the NAAQS. Most counties within 50 kms of the OSFNFs are
either in attainment or in unclassifiable status.

Because site-specific burn units have not been identified within the scope of this
large-scale assessment, fuel-loading characteristics are unknown at this time. For
this reason a range of fuel loading characteristics that were deemed representative
of portions of the Forests with potentially treatable acres were used in the emissions
analysis. Fuel loading characteristics for more mesic sites with mixed oak and
hardwood species were modeled to represent the treatable acres on the north slopes
of the Forests, and fuel loading characteristics for dryer mixed oak and chestnut oak
sites were modeled to represent the south slopes.
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Alternative Comparison - Emission estimates per acre burned were derived from the
FOFEM model. The number of acres burned varied by alternative; thus, the
prescribed fire annual emissions also varied. Under Alternative A, the maximum
prescribed fire usage is expected to remain at the current level of 70,000 acres a
year. Under Alternative B, prescribed fire usage would increase to a maximum
80,000 acres per year. Under Alternative C, the prescribed fire acreage would be
approximately 150,000. Alternatives D and E would have 90,000 and 120,000 acres
burned a year, respectively. The results for each alternative are presented in Table 3-
18 for PMas.

Table 3-18: PM2 5 Estimated from Prescribed Burning (Percent Increase over
Current Plan Prescribed Fire Projections).

Alternatives
A B C D E
Prescribed Burn Acres 70,000 80,000 150,000 90,000 120,000

Tons of PMa2.s Produced
from Prescribed
Burning

Evaluation Criteria

4640— 5302— 9942— 7319— 7954—
5692 6506 12198 7540 9758

The Forests will use the best available smoke management techniques and
technology to alleviate human health impacts or nuisance of smoke in local
communities and smoke sensitive areas, and avoid impacting attainment status for
any criteria pollutant in areas where burns are conducted.

Cumulative Effects

Because EPA has not been tracking PM2s emission for very long, and it appears that
the FS emissions have not been included in the emissions inventory, a more accurate
description of the percentage increase from Regional Emissions would be to compare
the PM1o emissions. EPA has been tracking this pollutant for almost 15 years and the
emissions inventory for this pollutant appears to be more accurate. Table 3-19
compares the cumulative emission estimates for PM2s and PM1o emissions. Other
than the proposed increases in Forest Service prescribed burning listed in Table 3-
18, there are no expected increases (above background) in burning in the analysis
area.

Table 3-19: Cumulative emission estimates for PM2.s and PM1o for Management
Activities on the OSFNFs.

Alternatives

Emission Data
A ] B | ¢ | D | E
PM2.5 Emissions
OSFNFs Management 5,692 6,506 | 12,198 7,319 9,758

Emissions (Tons per Year)

Total Regional Emissions

89,512 89,512 89,512 89,512 89,512
(Tons per Year)

% Prescribed Fire of Total

. L 6% 7% 14% 8% 11%
Regional Emissions
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Table 3-19: Cumulative emission estimates for PM2.5s and PM1o for Management
Activities on the OSFNFs. (Continued)

Alternatives

Emission Data
A [ B [ ¢ J D T E
PMa1o Emissions
OSFNFs Management 6,716 7.675 14,391 8,634 11,513

Emissions (Tons per Year)

Total Regional Emissions

327,619 | 327,619 327,619 327,619 | 327,619
(Tons per Year)

% Prescribed Fire of Total

. L 2.0% 2.3% 4.4% 2.6% 3.5%
Regional Emissions

MINERALS

Affected Environment

The OSFNFs encourage, facilitate, and administer the exploration, development, and
production of mineral resources, while providing for the conservation and protection
of surface resources. Mineral activities are encouraged in accordance with various
mining and leasing acts, and applicable federal and state statutes governing
protection of the environment. This includes air and water quality standards
applicable to these activities.

The majority of the NF lands on the OSFNFs were acquired through land purchase or
exchange. In some instances, the minerals were outstanding at the time the U.S.
acquired the surface, in other cases, the landowner reserved the minerals as a
condition of sale or exchange. As a result, the United States has varying degrees of
control over surface operations related to mineral extraction, depending on the
mineral ownership. There are about 1,162,559 acres of surface estate owned by the
federal government, and administered by the OSFNFs. About 227,841 acres (20% of
NF lands) have Public Domain (PD) surface and mineral status. These lands had
never been conveyed out of federal ownership, and were later reserved for national
forest purposes. The U.S. acquired, through purchase or exchange, the remaining
934,718 acres (80% of the OSFNFs).

Total federal mineral ownership under the federal surface estate is 1,031,885 acres,
which is about 89 percent of the OSFNFs. An additional 2,058 acres of federal
mineral ownership lie under privately owned lands within the NF boundary. This is the
result of the U.S. reserving the federal mineral interests when the lands were
exchanged. Responsibility for management of these reserved federal mineral
interests lies with the Department of Interior, Bureau of Land Management (BLM), as
the Forest Service is no longer the surface managing agency. There are 130,664
acres of federal surface within the Forests that are subject to privately owned mineral
interests. This comprises about 11 percent of the forest area. Of this, 84,191 acres
(7% of the federal surface) are subject to 100 percent private mineral ownership. The
mineral interests under the remaining 46,473 acres of federal surface
(approximately 4% of the Forests) are split between federal and private ownership,
with the U.S. owning some fractional mineral interest under these 46,473 acres.
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Private mineral rights can be categorized two ways:

» Outstanding rights which are mineral rights held by a third party at the time
the Forest Service purchased the land from the surface owner, and

» Reserved rights, which are mineral rights reserved by the property owner at
the time the surface was conveyed to the Forest Service.

Currently there are 298,438 acres (488 leases) leased for natural gas.

The geologic setting of the Forests provides a diversity of energy and non-energy
mineral resources. Since approval of the 1986 Land Management Plan, minerals
from the Forests (including natural gas and mineral materials) have been used to
meet the basic needs of the public such as providing natural gas fuel for energy
sources and heating homes; stone for construction and functional home projects,
and road surfacing/maintenance materials. Development of the federal and private
minerals underlying the OSFNFs stimulates the local and national economies by
making available the raw materials needed for continued economic development,
resulting in increased jobs and spending. The sustainability of the Forests depends
on the continued use of mineral resources to meet the public’s demand for fuels,
building materials, etc. The role of mineral resources is fundamental to viability of
human ecosystems.

The Ozark NF is located in north Arkansas within the Arkansas River Valley and the
Ozark Highlands. The St. Francis NF is located in east Arkansas at the confluence of
the St. Francis and the Mississippi Rivers within the Mississippi River Delta. Because
the St. Francis NF is underlain by silt, clay, and sand, there are no active mineral
activities or oil and gas plays or prospects being pursued on the St. Francis.
Consequently, discussions on minerals activity, potential, and management in this
document and in the Forest Plan are focused primarily on the Ozark NF. If oil and gas
activity does take place on the St. Francis NF, the typical drilling scenario and well
design as stated in the BLM Reasonable Foreseeable Development Scenario would

apply.

Minerals activities on the Ozark NF are primarily associated with gas exploration and
production, associated gas pipelines, and disposal of common variety mineral
materials (primarily surface "building" stone and pit-run gravel). The geologic table for
the geologic formations on each of the OSFNFs ranger districts and the geologic
descriptions are found in Appendix F. Gas and hardrock minerals potential for all
ranger districts is displayed in Table 3-20. The USDI Bureau of Land Management
has provided the evaluation on the gas development for the OSFNFs titled "Oil and
Gas Reasonable Foreseeable Development Scenario" in Appendix F.
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Table 3-20: Gas and Hardrock Minerals Potential on the OSFNFs.
Oil & Gas And Hardrock Minerals Potentialt
on the Ozark-St. Francis National Forests
Ranger District RD Geologic Ex Icf') ?:tion Gas Production Hardrock
(RD) Formations 2 P . Current and Past 3 Potential 4
Potential 3
Pbh 60%, .
Bayou Pa 40% High No Low
Yes, (Crawford
[0) (o)
Eﬁfg{‘ain Eﬁcggf’ Pbh 8%, High Franklin, Madison, Low
° Washington Cos.)
Boston Mtn - Mbn 90%, Moderate to No Low
Wedington Unit | Mfb 5%, MDc 5% High
Pbh 60%, Pa 25%,
Buffalo Mpfb 8%, Phc 5%, High No Low
Mb 2%
E:ﬁf"’K‘eon Mb 80%, Ose
iy ei’imental 10%, Mpfb 5%, Moderate No Low
P Phc/Pbh 5%
Forest, Jasper
. Pa 40%, Phs 30%, .
Magazine Pm 25%, Ps 5% High Yes (Logan Co.) Low
. Pa 90%, Pbh 8%, . Yes (Franklin &
Pleasant Hill Phe 29% High Johnson Cos.) Low
Mb 40%, Mr 5%,
Sylamore Ose 40%, Op 5%, Moderate No Low
Mpfp 5%, Ocj 5%
. QI 90%, Qcm 5%,
St. Francis Qs0/Qt/Qsg 10% Low No Low

1 Minerals potential for OSFNFs. Reference to "Oil and Gas" is a standard administrative energy
minerals term. Oil is not noted in central and north Arkansas. Exploration and production has been,
and is currently, only for gas.

2 Geologic formations occurring on the OSFNFs, and approximate percent of each ranger district
comprised by each formation. See Appendix G, Geologic Stratigraphic Column Table for explanation
of abbreviations.

3 "Gas Exploration Potential" and "Gas Production" are from USDI Bureau of Land Management,
Jackson District Office, Energy Minerals Department.

4 "Hardrock" minerals refer to metallic and valuable non-metallic subsurface minerals, but not sand,
gravel and stone (Common Variety Mineral Materials) considered part of the surface estate.

Legal and Administrative Framework

Statutory and regulatory direction separates mineral resources in the publicly owned
lands of the United States into three categories: locatable, leasable, and salable.
Statutes, regulations, and executive orders guide Forest Service policy governing the
exploration and development of mineral activities on National Forest System lands.
Statutory and regulatory direction for mineral resources on the OSFNFs can be found
in Appendix F.
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Lands Statutorily Unavailable for Mineral Leasing or Permit are as follows:

» Subject to valid existing rights, the minerals in lands designated under the
Wilderness Act of September 3, 1964, are withdrawn from all forms of
disposition under all laws pertaining to mining and mineral leasing. The Ozark
NF has five congressionally designated wilderness areas (East Fork, Hurricane
Creek, Leatherwood, Richland Creek, and Upper Buffalo) for a total of
approximately 66,728 acres, which are statutorily withdrawn from leasing.
Currently, there are no issued federal mineral leases or permits within the
designated wilderness areas.

» Subject to valid existing rights, the minerals in federal lands that constitute
the bed or bank, or are situated within one-quarter mile of the bank of any
river congressionally designated a "wild river" are withdrawn from operation of
the mining and mineral leasing laws. This restriction does not apply to those
segments of a wild and scenic river that are desighated as "scenic" or
"recreational." The Ozark NF has six congressionally designated rivers. These
rivers are displayed in Table 3-154 in the "Wild and Scenic River" portion of
this report.

Federal Minerals Management

Locatable Minerals

The General Mining Law of 1872 (U.S. Mining Laws, Act of May 10, 1872) applies to
all mineral deposits in National Forest System lands reserved from the public
domain. Where public domain lands have been formally withdrawn, no authority
exists to explore for, or develop, locatable minerals on those lands. Minerals such as
metallic minerals that would be locatable minerals on public domain lands are
hardrock leasable minerals on acquired lands. Leasing act minerals such as oil, gas,
and coal and other leasing act minerals and mineral materials (including, but not
limited to sand, gravel, and building stone) are regulated by other laws and
regulations. There is one mining claim exploration activity on the Ozark NF. The
operation is for shallow trenching with a backhoe in a one-quarter (1/4) acre area.

The proposal was evaluated by the Bayou District Ranger in 2004 and approved
under a decision memo (Table 3-21).

Table 3-21: Mining Claim on Bayou Ranger District.

Ranger District Legal Description Acres
T11N R20W
Bayou Section 11 0.5

In order to protect valuable surface resources for special sites and areas like
administration and recreation sites, some Public Domain status lands are withdrawn
from locatable mineral entry for administrative purposes. A review of mineral
withdrawals was conducted to determine if withdrawals on the Ozark NF should
remain in effect or recommended for removal (there are none on the St. Francis NF).
The USDI Bureau of Land Management is the lead federal agency for monitoring and
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managing administrative mineral withdrawals. The withdrawals do not affect leasable
energy and common variety disposals unless so stated in the withdrawal authority.
The mineral withdrawal review is in minerals Appendix F.

Leasable Minerals

National Forest System lands are generally available for exploration and mining
unless specifically precluded by an act of Congress or other formal withdrawal. Which
mineral-leasing act applies depends on the type of lands and minerals involved. The
revised Forest Plan identifies those areas that are available and unavailable for
energy and non-energy exploration and leasing. For non-energy leasable minerals,
public scoping and a site-specific analysis are completed by the FS upon BLM’s
receipt of a permit or preference right lease application. This is done prior to
issuance of the permit or lease. BLM cannot issue a permit or lease on hardrock
leasable minerals without the consent of the Regional Forester.

For energy leasable minerals (i.e. oil, gas, and coal-only gas is on the OSFNFs), the
revised Forest Plan makes both the land availability decision, and the consent to
lease. Lands where the minerals are statutorily withdrawn from leasing are identified
in the revised Forest Plan. Public scoping and site-specific analysis of energy leasable
mineral development will be completed when the BLM and the Forest Service receive
a Notice of Staking (NOS) or an Application for Permit to Drill (APD).

All leases and permits will be administered to standard in accordance with
Washington Office policy. The OSFNFs will, at minimum, document annually the
lessee/permittees on the ground activities in compliance/non-compliance with the
approved surface use plan of operations or terms of the permit.

Leasable Minerals - Hardrock (Non-Energy)

On acquired lands, a federal prospecting permit or preference right lease issued by
the USDI Bureau of Land Management authorizes the exploration and development
of hardrock minerals, such as gold and silver. A party desiring a prospecting permit
makes an application to the appropriate BLM office, which is then forwarded to the
Forest Service, along with a request for consent to issuance of the permit. The Forest
will do a mineral ownership determination and then contact the applicant to get a
detailed exploration plan to complete the scooping and environmental analysis of the
project. Based on the review of the Forest Plan and NEPA analysis the Regional
Forester either consents or denies consent to issuance of the prospecting permit by
the BLM. Hardrock prospecting permits have an initial term of two years, with the
option of a four-year renewal.

If the permittee believes that a valuable deposit exists, he/she may apply to the BLM
for a 20-year preference right lease. The BLM will make an independent economic
analysis to verify the commercial potential of the deposit. If the BLM believes the
deposit can be mined, milled, and sold at a net profit, they will request Forest Service
consent to issuance of the preference right lease. At this point, the Forest Service will
complete another environmental assessment of the proposed mining operation. Even
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though a valuable deposit of minerals has been found, the Forest Service could deny
consent to issuance of the preference right lease based on the environmental
analysis and other factors.

All permits will be administered to standard in accordance with Washington Office
policy. OSFNFs will document the lessee/permittees on the ground activities in
compliance/non-compliance with the approved surface use plan of operations or
terms of the permit. The OSFNFs have no non-energy (hardrock) leases.

Leasable Minerals - Gas (Energy)

Through the passage of the 1920 Mineral Leasing Act, Congress established a
program to provide for oil, gas (no oil or coal exploration or operations are on the
OSFNFs), and coal development on federal lands, including national forests reserved
from the public domain. This Act authorizes the Secretary of the Interior to issue
leases for the disposal of certain minerals (including coal, phosphate, sodium,
potassium, oil, oil shale, gilsonite, and gas). The Mineral Leasing Act for Acquired
Lands of August 7, 1947, extends the provisions of the mineral leasing laws to
acquired National Forest System lands and requires the consent of the Secretary of
Agriculture prior to leasing. The National Forest System lands on the OSFNFs are 80
percent acquired lands. The purpose of this Act is "to promote the mining of coal,
phosphate, sodium, potassium, oil, oil shale, gas, and sulphur on lands acquired by
the United States." The Surface Mining Control and Reclamation Act of 1977
prohibits surface (strip) mining of coal on any Federal lands within the boundaries of
any National Forest east of the 100t Meridian. Deposits of coal can only be mined by
underground methods. There are no known deposits of mine able coal on the
OSFNFs.

The Energy Security Act of June 30, 1980, directs the Secretary of Agriculture to
process applications for leases and permits to explore, drill, and develop resources
on National Forest System lands, notwithstanding the current status of the Land and
Resource Management Plan ("Forest Plan"). The federal oil and gas leases issued on
the OSFNFs after 1980 were a response to this congressional direction as well as to
public demand for energy resources. In accordance with the Energy Security Act,
energy leases and permits will continue to be processed notwithstanding the current
status of the revision of the OSFNFs' Forest Plan. As part of the Federal Onshore Oil
and Gas Leasing Reform Act of 1987, Congress again recognized the Forest Service’s
role concerning leasing and administration of surface operations during oil and gas
development. The implementing regulations for this Act (36 CFR 228, Subpart E)
provide the basis for the analysis of alternatives and decisions on federal oil and gas
leasing in the Revised Forest Plan.

Executive Order 13212 (Actions to Expedite Energy-Related Projects) of May 18,
2001, states, "executive departments and agencies shall take appropriate actions, to
the extent consistent with applicable law, to expedite projects that will increase the
production, transmission, or conservation of energy." The Executive Order 13212
requires that: "For energy-related projects, agencies shall expedite their review of
permits or take other actions as necessary to accelerate the completion of such
projects, while maintaining safety, public health, and environmental protections."
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The federal oil and gas-leasing program helps supply the nation with critical energy
minerals, and provides a source of revenue to the local, state, and federal
governments. Oil and gas leases are issued primarily through a competitive bid sale
process, which generates revenue from bonus bids (not less than $2.00 per acre), as
well as the annual rental fees (not less than $1.50 per acre). If a producing well is
drilled which produces oil and gas from lands covered by a federal lease, the federal
government receives a 12 1/2 percent royalty payment based on actual production.
There are instances where the normal 12 1/2 percent royalty rate could be higher
(an increase in the royalty rate is a condition of reinstatement of a federal lease
where rental was not paid timely) or it could be lower if the well meets the very
narrow guidelines under the federal Royalty Reduction Act.

The Minerals Management Service (MMS) of the Department of Interior collects all
minerals revenues generated from federal leases and permits. The MMS distributes
25 percent of the energy mineral revenues generated from acquired lands to the
State of Arkansas under the authority of P.L. 60-136, 25 Percent Fund Act of 1908;
in addition, the non-energy mineral receipts are distributed by the Forest Service
under one of two public laws: 1) P.L. 60-136, 25 Percent Fund Act of 1908, or 2) P.L.
106-393, Secure Rural School and Community Self-Determination Act of 2000,
depending on the election made by each county. In those cases where the leases
involve public domain minerals, 50 percent of the mineral revenues are distributed
by the MMS to the State of Arkansas.

The Forest Plan makes two decisions related to minerals: 1) availability of lands for
future leasing (36 CFR 228.102[d]), and 2) consent to lease the available lands (36
CFR 228.102[e]), subject to standard lease terms, or subject to additional
constraints (stipulations) as required by the prescription for a specific management
area. The Forest Plan analyzes those areas of the Forests with leasing interest or
mineral potential using the "Reasonable Foreseeable Development Scenario"
developed by the BLM geologists (Appendix F). This study looked at the long-term (10
years) potential for natural gas development in the study area and projected the
number of wells they anticipated would be drilled during the 10-year period. Under
the Revised Forest Plan, the BLM will be able to issue oil and gas leases in areas
where the Plan makes both the availability and the consent decision. The Revised
Forest Plan’s environmental analysis and documentation for federal oil and gas is
more detailed than it is for other leasable minerals because of the two oil and gas
lease decisions that are made in the Plan.

Once an oil and gas lease is issued, a second round of NEPA is required prior to the
lessee staking the drill site, occupying the surface, and drilling an exploratory well.
Onshore Oil and Gas Order No. 1 outlines the necessary requirements for the
approval of all proposed exploratory, development, and service wells. The lessee
must apply to the BLM for an Application for Permit to Drill (APD) per direction in
Onshore Oil and Gas Order No. 1. The APD contains two parts: the Surface Use Plan
of Operations (SUPO), and the technical, "Downhole" Drilling Plan. The Forest Service,
in cooperation with the BLM, completes an environmental analysis, including public
involvement, of the proposed roads, wells and any other ground disturbance
activities proposed in the SUPO portion of the APD. The BLM is responsible for the
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review and approval of the Drilling Plan. After the environmental analysis and public
involvement, the Forest Service would decide

» Whether to approve the surface use plan of operations portion of the APD,

» If so, where (assuming the proposed location has been amended to
accommodate other resource needs), and

» The specific Conditions of Approval (COA).

A critical part of the approved SUPO is the required reclamation plan. Each operator
proposing to develop federal minerals must post a bond with the BLM to ensure
compliance with the operating and reclamation requirements. The Forest Service
should review the current bond and/or bond to be furnished to ensure that the bond
amount is adequate for the protection of federal lands under the jurisdiction of the
Forest Service. If at any time prior to or during the conduct of operations, the
authorized Forest Service officer determines the financial instrument held by the
BLM is not adequate to ensure complete and timely reclamation and restoration, a
request to increase the bond amount, including supporting documentation, shall be
submitted to the Regional Forester. The Regional Forester will review and request
that the BLM increase the bond amount, the authorized Forest Service officer will
notify the operator that a separate bond instrument must be filed with the Forest
Service in the amount deemed adequate by the authorized officer to ensure
reclamation and restoration. The authorized Forest Service officer will notify the BLM
of the separate bond instrument filed with the Forest Service.

Under the terms of a federal lease, the lessee is granted the exclusive right to drill
for, mine, extract, remove, and dispose of all the leased resources, together with the
right to build and maintain necessary improvements, on the leasehold. Federal oil
and gas leases contain standard lease terms (SLTs), which provide that the
operations must be conducted in a manner that minimizes, to the extent possible,
adverse impacts to the land, air, and water; to cultural, biological, visual, and other
resources; and to other land uses or users. Federal environmental protection laws
such as the Clean Air Act, Clean Water Act, Endangered Species Act, and Historic
Preservation Act apply to all proposed activities.

In addition, based on the management prescription for a specific area contained in
the Forest Plan, the lease may have been issued subject to a stipulation that
modifies the standard lease rights and is attached to and made a part of the lease.
Conditions, or restrictions in the stipulations, are considered consistent with the
lease rights granted, provided they do not require relocation of proposed operations
by more than 200 meters, require that the operations be sited off the leasehold, or
prohibit new surface disturbing operations for a period in excess of 60 days in any
lease year.

There are three different nationally approved stipulation forms. They are:

» No surface occupancy (NSO)-Used when surface occupancy of certain lands
is prohibited.
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» Timing/season-Used to prohibit surface occupancy of certain lands during
specific times, such as for protection during nesting or calving season.

» Controlled surface use (CSU)-Used when restrictions will apply to occupancy,
such as requiring additional mitigation to resolve potential conflicting uses, or
to meet visual quality objectives.

A lease may also be issued subject to a lease notice (LN). A notice does not contain
any new restrictions. It simply puts the lessee on "notice" that his operations must be
in compliance with the applicable statute(s), such as the Endangered Species Act, if
applicable at the time surface occupancy is proposed. In addition to the two lease
stipulations that may be required, there are two LNs that can be used:

» Lease Notice #3, which indicates all, or part, of the leased lands may contain
animal or plant species classified under the Endangered Species Act.

> Lease Notice #4, which indicates all or part of the leased lands may be
classified as wetlands, floodplain, or riparian areas that will require special
protection.

Issued leases are reviewed on the Forests to ensure inclusion of two basic
stipulations. One is the Notice to Lessee (NTL) from the USDI Bureau of Land
Management, states that any entity holding a coal lease cannot qualify for an oil and
gas lease unless the coal lease is operating properly. The other stipulation applies to
all NF lands under the jurisdiction of the Department of Agriculture and ensures
general compliance with rules and regulations of the Secretary of Agriculture when
not inconsistent with the rights granted in the lease.

A lessee may request a modification waiver, or one-time exception of an NSO
stipulation, or any other stipulation. The Forest Service may authorize the BLM to
grant the change if:

» The change is consistent with Federal law and the Forest Plan,

» Management objectives that led to the stipulation can be met following the
change, and

» The environmental impact of the change is acceptable.

If the change substantially modifies the terms of the lease, public notice must be
given at least 30 days before the results of an environmental analysis are approved
(Federal Onshore Oil and Gas Leasing Reform Act of 1987).

In all cases where the minerals are privately owned, the Forest Service must obtain
the best surface protection possible using the terms and the deed severing the
subsurface from the surface estate, applicable state and federal laws (i.e.
Endangered Species Act), and cooperation and negotiations with the operator.

Gas on the Ozark NF

The USDI Bureau of Land Management has provided the evaluation on the gas

development for the OSFNFs titled "Oil and Gas Reasonable Foreseeable
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Development Scenario" in Appendix G. On the Ozark NF, production is primarily in
Johnson and Franklin counties, with some on National Forest lands in Logan,
Crawford, Washington, and Madison counties. Fifteen gas wells were drilled on the
Ozark NF in the prior Plan period for an average of one well per year. The Ozark NF
has 1,031,885 acres of combined Federal surface and Federal mineral estates,
84,191 acres of Federal surface with private mineral estate, and 46,473 acres of
Federal surface with partial Federal mineral estate ownership. There are 488 active
Oil and Gas Federal leases on 298,438 acres of the Ozark NF. All the currently active
gas well and related sites on the Forests are in Table 3-22.

Table 3-22: Active Gas Well Sites on the Ozark NF.

Township-

Range-

Well

Lease Number or

North West SEEHC Number RRETSl Reserved/Outstanding
6 26 4 #1-4 Hogback Exp. ARES 49409
10 20 28 #1-28 Freedom Eng Outstanding
11 24 8 #1-8 Seeco Outstanding
11 24 9 #1-8 Seeco Outstanding
11 24 17 #1-17 Seeco Outstanding
11 25 1 #1 Weiser Brown ARES 2495
11 25 1 #2-1 Weiser Brown ARES 2495
11 25 1 #3-1 Weiser Brown ARES 2495
11 25 2 #3-2 Seeco Outstanding
11 25 3 #3-3 Weiser Brown ARES 2495
11 25 3 #1-3 Weiser Brown ARES 2495
11 25 3 #2-3 Weiser Brown Outstanding
11 25 4 #1-4 Weiser Brown Outstanding
11 25 4 #2-4 Weiser Brown Outstanding
11 25 5 #1-5 Weiser Brown ARES 15176
11 25 7 #1-7 Weiser Brown ARES 33058
11 25 8 #2-8 Seeco ARES 2495
11 25 9 #1-9 Weiser Brown Outstanding
11 25 9 #2-9 Weiser Brown ARES 2495
11 25 10 #2-10 Seeco ARES 5262
11 25 10 #1-10 Seeco Outstanding
11 25 12 #1 Seeco ARES 5262
11 25 12 #3-12 Seeco ARES 5262
11 25 13 #1-13 Seeco ARES 5269
11 25 13 #2-13 Seeco ARES 5269
11 25 14 #2-14 Seeco ARES 5263
11 25 24 #2-24 Sedna Reserved
11 26 2 #1-2 Hogback Exp ARES 35088
11 26 4 #1-4 Seeco ARES 11609
11 26 18 #2-18 Seeco ARES 38116
11 26 18 #3-18 Seeco Outstanding
11 27 19 #1-19 Seeco Outstanding
11 28 12 #1-12 Seeco ARES 46676
11 28 24 #3 Seeco Outstanding
11 29 24 #1-24 Seeco ARES 46684
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Table 3-22: Active Gas Well Sites on the Ozark NF. (Continued)

Township-| Range- Section Well Operator Lease Number or
North West Number Reserved/Outstanding
12 23 31 #1-36 Weiser Brown Outstanding
12 23 31 #1-31 Freedom Eng ARES 15173
12 23 31 #2-31 Freedom Eng Outstanding
12 24 28 #1-28 Seeco ARES 5266
12 24 32 #2-32 Seeco ARES 4068/5277
12 24 33 #1-33 Seeco ARES 5276
12 24 33 Separator Station
12 25 35 #1-35 Weiser Brown Outstanding
12 25 35 #2-35 Weiser Brown Outstanding
12 25 36 #1-36 Weiser Brown Private Well
12 26 33 #1-33 Weiser Brown ARES 12485
12 28 19 #3-19 Ranken ARES 12035
12 28 19 #1-19 Ranken ARES 12035
12 28 19 Ranken Compressor Unit
12 28 23 #1-23 Ranken ARES 12597
12 28 22 #1-22 Ranken ARES 12597/12051

Gas Pipelines on the Ozark NF

Gas pipelines are essential and unique to the transport needs of the energy minerals
that are produced. The Ozark NF has 14 permitted gas pipelines affecting a
cumulative total 409 acres. These pipelines occupy principally road rights-of-way in
linear covered and reclaimed trenches. Vegetative clearing widths vary from 10 to 60
feet. Lengths range from 50 feet to 50 miles (7 are less than %2 mile in length, 5 are
from 2 to 3 miles, 1is 17 miles and 1 is 50 miles).

Mineral Materials

The Mineral Materials Act of July 31, 1947, authorized the disposal of mineral and
vegetative materials through a sale system on public lands of the United States. The
act also provides for free use of these materials by federal or state agencies,
municipalities, or nonprofit associations as long as those materials are not for
commercial, industrial, or resale purposes. The act was amended by the Multiple Use
Mining Act of July 23, 1955. This Act defined what common variety mineral materials
are and distinguished them from rare varieties (uncommon variety mineral material).
Mineral materials or "common variety" minerals are commodities having a low unit
value/ton and include sand, gravel, crushed stone, riprap, clay, fill dirt, and building
and dimension stone. These materials are used in road construction, landscaping,
and as building materials. They can be sold to individuals or companies through
negotiated or competitive bidding or give as free use to public agencies (e.g., county
and state highway departments) for public purpose use. Any sale of mineral materials
must be made at no less than fair market value. Sale of mineral materials is at the
discretion of the Forests, which can choose not to do so as determined by the district
ranger.
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Common Variety Mineral Materials on the Ozark NF

The Forest Service administers the common variety mineral material (CVMM)
program for disposals of pit-run gravel and stone. In 2003, the Forests issued 28
contracts and permits for CVMM disposals totaling 4,618 tons. The Forests disposed
of another 39,420 tons specifically for Forest Service use. Table 3-23 shows the
CVMM pit sites on the OSFNFs.

Table 3-23: Common Variety Mineral Material Pit Sites on the OSFNFs.

Ranger District Legal Description Acres
Magazine Mtn. TAN R24W Sec.35 NWNE 1.00
Magazine Mtn. T6N R25W Sec.1 NWNE 2.00
Magazine Mtn. TAN R24W Sec.15 NWNW 2.00
Magazine Mtn. T6N R22W Sec.8 NWSW 3.00
Magazine Mtn. T7N R23W Sec.18 SWSW 3.00
Sylamore T16N R13W Sec.22 1.20
Sylamore T17N R21W Sec.11 3.00
Sylamore T18N R13W Sec.22 1.50
Sylamore T17N R13W Sec.13, 18, 19,4 4.00
Sylamore T16N R11W Sec.6 3.00
Bayou NONE 0.00
Buffalo T14N R18W sec.5 3.00
Buffalo T13N R22W sec.19 0.50
Pleasant Hill T11N R25W Sec.2 SESW 1.00
Pleasant Hill T11N R26W Sec.3 NENW 1.00
Boston Mtn. T12N R27W Sec.17 0.75
Boston Mtn. T11N R32W Sec.33 0.75
Boston Mtn. T12N R28W Sec.13 0.75
Boston Mtn. T12N R28W Sec.21 0.75
Boston Mtn. T12N R28W Sec.02 0.75
Boston Mtn. T13N R27W Sec.20 0.75
Boston Mtn. T12N R28W Sec.10 0.75
Boston Mtn. T13N R28W Sec.25 0.75
Boston Mtn. T13N R28W Sec.23 0.75
Boston Mtn. T13N R28W Sec.17 0.75
St.Francis NONE 0.00

Total CVMM: 24 pits-37 acres. Average: 1.53 acres/pit.
Direct and Indirect Effects

The BLM developed the Reasonable Foreseeable Development (RFD) Scenario for
gas on the OSFNFs. Hardrock minerals potential is based on minerals and geology
reports primarily from the State of Arkansas Geological Commission, USDI Bureau of
Mines, USDI Geological Survey, and USDA Forest Service. These evaluations have
been incorporated in this section. Gas and hardrock minerals potential for all ranger
districts is displayed in Table 3-24 in the Affected Environment section
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In the past 20 years there have been 2 mining claim locations on the Ozark NF (none
on the St. Francis NF). In the first case dating back to 1985, the claimant expressed
interest in searching for diamonds. No operating proposal was submitted, and the
claim was abandoned in 1986. In the second case, in 2003 a new claimant located
the same site as the 1985 mining claim. Early in 2004, the claimant proposed
digging several shallow surface exploration trenches. By the end of 2004, the
claimant had not conducted any surface disturbing operations. A 1969 report by the
USDI Bureau of Mines (Stroud, 1969, Mineral Resources and Industries of Arkansas)
provides a synopsis of the minerals exploration and development history for each
Arkansas County

Leasable Minerals/Non-Energy

In the past 20 years there have been two prospecting permit applications (one in the
1980s and one in early 1990s) on the Ozark NF (none on the St. Francis NF). Neither
of the prospecting permits resulted in leases nor was active for longer than just a few
months.

Leasable Minerals/Energy

A listing of all current producing or active gas well sites on the Ozark NF is in Table 3-
26. The BLM’s reasonable foreseeable development scenario (Appendix F) for oil and
gas is a model or projection of anticipated natural gas exploration and/or
development activity (leasing, exploration, development, production, and
abandonment) in a defined area for a specified period of time (usually 10 years) on
the OSFNFs. The scenario is based primarily on the subsurface geology, past
development history, current activity, anticipated future demand with consideration
of other significant factors, such as economics, technology, physical limitations on
access, existing or anticipated infrastructure, and transportation. It is divided into a
forecast primarily for the Pleasant Hill and Boston Mountain Ranger Districts where
most of the production on the Ozark NF occurs (none on the St. Francis NF). In
determining the oil and gas potential of the OSFNFs, the rating system outlined in
BLM Fluid Minerals Handbook H-1624-1 was used. The ratings used had four levels:
High, Moderate, Low, and No Potential. These are defined as:

» High: Geologic environments that are highly favorable for the occurrence of
undiscovered oil and/or gas resources. This includes areas previously
classified as known geologic structures (KGS); inclusion in an oil and gas play
as defined by the United States Geological Survey (USGS) national
assessment, or in the absence of a play designation by USGS, the
demonstrated existence of: source rock, thermal maturation, and reservoir
strata possessing permeability and/or physical evidence or documentation in
the literature.
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» Moderate: Geophysical or geological indications are favorable for the
occurrence of undiscovered oil and/or gas resources. Evidence exists that one
of the following may be absent: source rock, thermal maturation, and
reservoir strata possessing permeability and/or porosity and traps. Geologic
indication is defined by geological inference based on indirect evidence.

» Low: The geologic, geochemical, and geophysical characteristics do not
indicate a favorable environment for the accumulation of oil and/or gas
resources. Specific indications that one or more of the following may not be
present: source rock, thermal maturation, or reservoir strata possessing
permeability and/or porosity, and traps.

» No Potential: Demonstrated absence of 1) source rock, 2) thermal
maturation, 3) reservoir rock that precludes the occurrence of oil and/or gas.
Demonstrated absence is defined by physical evidence or documentation in
the literature.

As stated in Appendix F, the Ozark NF has various natural gas potentials. "This area
(Arkoma Basin) is classed as having high potential for oil and gas reserves”. The
minerals potential table in the Affected Environment section shows the gas potential
rating as determined by the USDI Bureau of Land Management. The Bayou, Boston
Mountain, Buffalo, Magazine, and Pleasant Hill Ranger Districts are rated high. The
Wedington Unit of the Boston Mountain Ranger District is rated moderate to high,
The Henry Keon Experimental Forest and Jasper area of the Buffalo Ranger District
and the Sylamore Ranger District are rated moderate, and the St. Francis National
Forest is rated low.

A map showing all currently producing gas wells in central and northern Arkansas
was produced by the USDI Bureau of Land Management. The wells are primarily in
the Arkoma Basin on private lands adjacent to the Ozark NF (Appendix F).

In the next 10 years, the RFD (updated Reasonable Foreseeable Development
Scenario) shows the following predictions.

These figures reflect disturbance of surface over 10 federal wells and 5 wells on
reserved and outstanding minerals for the planning period (1.5 wells per year). Actual
road and pipeline lengths could be longer with remaining portions on other surface.
Table 3-24 displays the estimated area of disturbance in acres from drilling, under a
low, medium, and high scenario. The figures are based on 2 acres per well pad, 1.8
acres for access roads* and 1.8 acres for flow lines*. *NOTE: 2,640 ft (1/2 mile
road length) x 30 ft. road or flow line width/43,560 sq. ft./acre = 1.8 acres.

Table 3-24: Possible Areas Disturbed From Drilling

Area Disturbed from Drilling
Number of Wells Well Pads Access Roads Total
Low 10 20 Acres 18 Acres 38 Acres
Med 15 30 Acres 27 Acres 57 Acres
High 20 40 Acres 40 Acres 80 Acres
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It is assumed that all wells would be drilled within 10 years. Therefore, surface
disturbance associated with exploration for full field development would be spread
over 10 years at an average of 1 to 2 wells per year. The total acreage disturbed will
be approximately 57.0 acres (3.8 acres per well/access, or about 5.7 acres per year).

The producing well sites (approximately 80 percent of the total wells drilled, 12 wells)
will be reduced to a maximum area of 10,000 square feet after the well is put in
production. Table 3-25 displays the estimated area disturbed from production, under
a low, medium, and high scenario.

Table 3-25: Possible Area Disturbed From Drilling.

Area Disturbed From Production
Tl Well Pads Access Roads Flow Lines Total
of Wells
Low 8 2.0 Acres 14.5 Acres 14.5 39 Acres
Med 12 3.0 Acres 21.6 Acres 21.6 58.2 Acres
High 16 4.0 Acres 28.8 Acres 28.8 77.6 Acres

The total acreage from drilling and production disturbed after all wells are drilled will
be approximately 78.6 acres (57 Acres Drilling plus 21.6 Acres Flow Lines). It should
be noted that the total amount of disturbances will not occur at the same time and
wells will be abandoned and restored during the years of field development over the
life of the Revised Forest Plan.

To adequately disclose what environmental impacts are associated with this
projected activity, the drilling process needs to be itemized and analyzed.

Typical Drilling Scenario

Historically, wells in Arkansas are drilled on 640-acre spacing. The number of wells
drilled is dependent on the oil and gas market values and the perceived impact of
the lease stipulations by the oil and gas industry.

In this geographic area, the standard approach is to drill vertical holes from a single
drill pad down to the target formation. The deeper the suspected oil/gas bearing rock
layer lies, the larger the drill rig must be and, consequently, the larger the drill pad
must be to accommodate it. Since the known producing zones lie relatively shallow
with deeper plays to 6,000 feet, smaller drill rigs and pads are needed. Once the APD
has been obtained from the BLM, the operator will construct an access road to the
drill site and smooth out a pad to erect the derrick on.

As stated in the RFD scenario, preparation for the drilling process includes
construction of a drilling pad and reserve pit. Construction procedures must conform
to the approved surface use plan of operations. Typically, one to two acres are
cleared and graded level for construction of the well pad. However, depending on the
topography of the well site and access area, this construction may require the
creation of cut slopes and fill areas that may disturb additional area. The excavated
reserve pit is usually about five feet deep and is lined with bentonite clay. Plastic or
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butyl liners (or its equivalent) that meet state standards for thickness and quality are
used on occasions when soils are determined incapable of holding pit fluids.
Constructed access roads normally have a running surface (width) of approximately
15 feet and a right-of-way of 30 feet; the length is dependent upon the well site
location in relation to existing roads or highways. The average length of road
construction will be about one-half of a mile or less (approximately 1.8 acres
disturbance).

Because the cost of rig time in drilling a well is usually several thousand dollars a
day, drilling is conducted 24 hours a day, 7 days per week when possible. Wells are
usually drilled in 7 to 30 days depending on the depth of the hole; the number and
degree of mechanical problems; if a well is a dry hole or a producer; etc. Wells will be
drilled by rotary drilling rig using mud as the circulating medium. Mud pumps would
be used to force mud down the drill pipe; thereby, forcing the rock cuttings out of the
well bore. Water used in the drilling process would normally be from a well drilled on
the site; however, water could be pumped to the site from a local pond, stream, or
lake through pipe laid on the surface. Water could also be hauled to the site by the
use of water tanker trucks. Shallower wells could be drilled with air instead of mud.
Pad size and access would be the same.

Approximately 500 barrels of drilling mud will be kept on the location. Mud will also
be needed for some down hole logging programs. Water production will be expected
during the life of the field, separation, dehydration, and other production processing
may be necessary. Construction of facilities off Federal lands may be needed to
handle this processing. Some processing or temporary storage may be necessary on
site usually in the form of tanks.

Material used in construction of the pads and access road (i.e. rock, shale, or gravel
fill) shall be obtained from pre-approved sources. Shale and/or gravel used in
construction of the drilling pad shall be stockpiled when restoring the area. For all
surface-disturbing activities, the topsoil to be removed will be stockpiled for
redistribution over the disturbed area prior to fertilizing and reseeding of the site.
Surface soil material stockpiles should be located to avoid mixing with other
subsurface materials during construction and reclamation. Stockpile locations should
be located so wind and water erosion are minimized and reclamation potential is
maximized. In areas where excavation will be extensive or extreme, or where bedrock
will be encountered, existing topsoil shall be replaced. Restoration of the area will
include reseeding of the area with natural grasses as determined by the authorized
Forest officer. If drilling results in a producing well, the drilling pad must be reduced
to a maximum area of 10,000 square feet (0.23 acres) and the remainder shall be
restored to blend into the natural terrain. For a producing well the operator will either
install tanks on site to hold the oil and any produced water or else a pipeline will be
hooked up to the well head and the product transported off site. A producing gas well
will have a pipeline connected to the wellhead or "Christmas tree," and the gas will
then be pumped off through these gathering lines. Either way, the amount of space
required for these facilities is considerably less than the original pad size and will be
reclaimed around the unneeded edges.
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Pipelines and/or flow lines will be constructed in conjunction with the construction of
the access roads whenever possible to minimize additional disturbance. Pipeline
right-of-way shall not exceed 30 feet in width. Exact right-of way widths may be set by
ground conditions. Whenever possible, pipeline when buried must be at a depth of at
least 48 inches. Any deviation from the 48-inch depth must be approved by the
appropriate Forest Service officer prior to any surface disturbing activity taking place.
When possible, a common point of collection shall be established to minimize the
number of production sites. All pipeline designs, construction, operation, and
maintenance shall comply with Federal Safety Standard for Gas Lines, Code of
Federal Regulations, Part 192, Title 49, unless more stringent requirements are
required by the State of Arkansas.

If the well is a dry hole, or cannot produce commercial quantities of oil/gas, it will be
closed by plugging and capping the top of the pipe in the hole. All equipment will be
removed from the site and the drill pad area will be re-sloped and seeded with a
mixture of native plants.

The BLM estimates that only 80 percent of the total wells drilled on the Ozark NF will
produce commercial amounts of gas. That is, of the 10 to 20 (15 average) wells
projected to be drilled over the next 10 years, only 8 to 16 (12 average) wells would
be producers. The rest will be reclaimed within a month of building the drill pad.

With an average of 3.8 acres of disturbance for each well (1.8 acre for the access
road and 2 acres for the drill pad), about 3.8 to 7.6 acres total each year would be
disturbed on the Ozark NF for natural gas development. About 90 percent of this
surface disturbance will be reclaimed within a month in the case of a producing well,
with the remaining 10 percent being reclaimed at the end of the production phase of
the well. For non-producing wells, 100 percent will be reclaimed within a month.

Specific impacts to air quality include fugitive dust from vehicle traffic on the access
road and during construction of the drill pad. There will be tailpipe emissions from
the vehicles transporting the rig and pipe to the site as well as from diesel motors for
running the on site engines. In the few cases that natural gas may be encountered,
some gas will be flared to the atmosphere in the production tests.

Water quality may be locally degraded by sedimentation resulting from air borne dust
settling out on streams and lakes and from erosion of the access road and drill pad.
A small fraction of the stockpiled topsoil from the site could be washed into the local
drainage by storm runoff in the 7 to 30-day window that drilling is taking place.

Soil impacts include displacement and compaction. There will be an average of three
acres per drill site (one acre of new road and two acres for the drill pad) of soil
disturbance. The surface of the road and drill pad will be compacted by the use of
vehicles and machinery. Impacts to soil resources are reduced by requiring pads to
be constructed to protect topsoil until fully reclaimed. Topsoil is then replaced on the
reclaimed site. Pads are also insloped and designed to reduce water runoff. When
reclaiming the access road and drill pad, it is standard procedure to use a ripper to
relieve compaction prior to re-contouring, spreading the topsoil over the disturbed
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area, and seeding with native species. When gravel has been brought in to surface
parking and work areas, the gravel is removed as part of the reclamation process.

Vegetation occupying the areas to be disturbed for road and pad will be uprooted and
destroyed. Any commercial timber will be sold ahead of road and pad building.
Wildlife will be displaced from the immediate area of surface disturbance, and the
noise, lights, and activity of men and machines could disturb wildlife in the
surrounding environs. However, some species will be benefited by the creation of
vegetative edge effects and early serial habitat creation. Aquatic animals could be
impacted by airborne dust settling on the nearby streambeds and pond bottoms.
Sediment washed down from the disturbed sites would also adversely impact aquatic
life.

Species on the Threatened or Endangered List will not be adversely impacted by
drilling activity. Habitat areas containing these plant and wildlife species are
inventoried and special stipulation(s) will be included in the leases that are issued.
Even if a new T&E species or the new location of an existing one is found subsequent
to a lease being issued, the standard terms of an oil/gas lease require that a survey
for T&E species be completed in any proposed drilling location and if any are found,
accommodation for it up to and including completely moving the drill site be done
before surface activity can be permitted.

It is possible that oil/gas drilling will cause some adverse impact on recreational
activities such as bird watching or hunting. These will, however, be short in duration
and localized in effect. There could also be an increase in habitat created for some
game animals thus making the local population larger and the hunting experience
more successful.

Based on the topography of the Ozark NF, most visual impacts will be fairly subtle
and easily screened from most view sheds. There will be some added visual contrast
by small open spaces in areas that were once completely forested.

As with T&E species, cultural resource surveys must be done of all proposed access
roads and drill pad locations to ensure no heritage resources are disturbed or lost.
Depending on the sensitivity of the cultural resource and its susceptibility to
disturbance, the road/drill site location can be moved. In a few cases, the oil/gas
operator may choose to pay for complete excavation and curation of the cultural site
in order to keep the proposed drill location in its original place.

There will be a positive economic effect on the local economy in areas close to drill
sites. The drilling operation will rely on local merchants for food, fuel, and supplies
(see Cumulative Impacts), and often housing as well. Pad and road construction is
often subcontracted to local companies or companies employing local expertise.
Salable (Common Variety) Minerals

Common varieties of mineral materials (CVMM) include aggregate, landscaping rock,

riprap, flagstone, and other earthen construction materials. Mineral materials are not
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federal leasable minerals. The Forest and local State and County agencies use
mineral materials for road aggregate. The Public uses primarily stone for building and
home purposes, but occasionally uses aggregate for personal purposes such as
resurfacing driveways. Most of the mineral materials used by the Forest Service are
extracted from designhated pits on the ranger districts. Listings of all such aggregate
pits are in Table 3-27. Stone was disposed of from dispersed sites on the Buffalo
Ranger District (Newton County), Bayou Ranger District (Pope County), Pleasant Hill
Ranger District (Johnson County), and Mt. Magazine Ranger District (Logan County).
Pit-run gravel was disposed of from established pits on the Sylamore Ranger District
in Stone County (5 pits, from 1 to 4 acres in size), Buffalo Ranger District in Newton
County (2 pits, ¥2 and 3 acres in size), Pleasant Hill Ranger District in Johnson County
(2 pits, 1 acre each), and Boston Mountain Ranger District in Franklin County (11
pits, all under 3/4 acres in size), and Magazine Ranger District in Logan County (5
pits, 1 to 3 acres in size). There are a total of 24 pits on 4 ranger districts impacting a
total of 37 acres (average 1.53 acres per pit) on the Ozark NF.

Congress gave the Forest Service authority to sell mineral materials to the public for
both commercial and non-commercial purposes, similar to Forest Service sales of
wood for commercial and non-commercial purposes. The Forests issue mineral
material authorizations to the public, state, and county road departments.

No new mineral material sites were proposed in the current planning period.
However, if a new pit were to be developed, the environmental effects of establishing
it would include scraping off and stockpiling the topsoil for later use in reclamation of
the site. There will be some soil loss from wind and rain runoff. A localized decrease
in air quality will result from dust released from the mining of the material as well as
vehicle traffic to and from the pit. Vehicle emissions will also temporarily lower the
local air quality. Wildlife and vegetation will be displaced from the pit site itself. Noise
associated with operating equipment, vehicle, and people in and around the pit and
access road could disturb some nearby fauna. Depending on the site-specific
location, visual quality may be impaired. However, vegetative screening can usually
mitigate this to a large degree. Prior to any surface disturbance of the site, the
mandatory surveys for threatened and endangered species and cultural resources
will have been done. If any of these resources are present and mitigating measures
will not be adequate to protect them, then the site will not be developed.

Private Mineral Rights (Reserved and Outstanding Mineral Rights)

The authority for the administration of mineral reservations is 36 CFR 251.15 or
previously issued Secretary of Agriculture’s rules and regulations that govern the
exercise of mineral rights reserved in conveyances to the United States. The
appropriate rules and regulations in effect at the time of the mineral reservation were
incorporated as part of the deed by which the United States acquired the surface.
Forest Service direction for the administration of reserved and outstanding rights is
found in Chapter 2830 of Forest Service Manual 2800.

The exercise of private-mineral rights produces both mineral exploration and mineral
development in various areas of the OSFNFs. The purpose of this section is to
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discuss how the Forest Service manages mineral exploration and development on
reserved and outstanding rights (ROR) under federal surface. In recent years, the
Ozark NF has been administering private plans of operations on federal surface for
17 gas well sites.

There are currently about 84,191 acres of 100 percent private mineral rights and
46,473 acres of split mineral estate under federal surface.

An important difference in the administration of ROR is that the development of
private minerals is a right of the mineral owner. Reserved mineral rights are subject
to State laws, Secretary’s Rules, and Regulations that were made part of the
severance deed when the land was purchased by the United States. The 1911,
1938, and 1939 versions of the Secretary’s Rules and Regulations (SR&R) did not
require the operator to obtain a permit from the Forest Service. Later versions (1937,
1947, 1950, and 1963) did require a permit. In reserved mineral cases under SR&R
1937, 1947, 1950, and 1963, the operator must submit an operating plan. If the
operating plan is acceptable, the Forest Supervisor will issue a "Reserved Minerals
Permit." If the operating plan is not acceptable, the Forest Service shall meet with the
mineral owner or lessee to negotiate modifications needed to make the plan
acceptable. For outstanding minerals, the mineral owner or lessee provides the
Forest Service a proposed operating plan. Execution of outstanding mineral rights is
subject to the terms of the Severance Deed and State Law. The Forest Service
reviews the plan, negotiates the operating conditions for mitigation of surface
disturbance with the operator, and has no recourse to disallow the project, except
through acquisition of the mineral estate. The Forests will document their approval
with a "Letter of Concurrence" (FSM 2832.1), for outstanding mineral rights and for
reserved mineral rights under SR&R 1911, 1938, and 1939.

The following discusses two interrelated potential effects relating to outstanding and
reserved mineral rights on the OSFNFs: 1) The potential effects of the revised Forest
Plan Alternatives on the exercise of private mineral rights on NFS lands, and 2) the
potential effects of private mineral rights operations on NFS lands.

The exercise of private mineral rights to explore and develop privately owned
minerals on NFS lands is a private decision, not a federal decision. 84, 191 acres on
the OSFNFs lands were acquired subject to these private mineral rights. All Forest
Plan Alternatives are subject to these existing private rights (outstanding and
reserved mineral rights). The U.S. is bound by the terms of the mineral reservation.
The development and operation of the reserved mineral rights is subject to the terms
of the deed to the U.S., mineral reservation conditions (the Secretary’s Rules and
Regulations attached to the deed to the U.S.), and state law. For outstanding mineral
rights the U.S. is bound by the terms of the prior legal transaction, which separated
the mineral and surface ownerships and the development and operation of
outstanding mineral rights is subject to state rules and regulations and case law.

A Comptroller General Report to Congress (GAO/RCED-84-101; July 26, 1984) found
that the Forest Service in the eastern U.S. failed to provide Congress with information
about private mineral rights and their potential effect on wilderness management.
The GAO recommendation to the Secretary of Agriculture was "Because the Forest
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Service did not analyze the potential problems or costs associated with private
mineral rights when it developed its 1979 wilderness recommendations, GAO
recommends that the Secretary direct the Forest Service’s southern and eastern
regional offices to do this type of analysis when reevaluating its wilderness
recommendations. This analysis should include for each area consideration of private
mineral development potential, the government’s ability to control mineral
development if it occurs, the need to acquire private mineral rights, and a range of
acquisition costs."

These problems (management conflicts, litigation, and high costs) apply not only to
Wilderness, but also to 1) any highly restrictive designation that conflict with exercise
of private mineral rights on National Forest System lands, and 2) management
prescriptions that impose severe restrictions on use of the surface or prohibit certain
activities such as road construction or mining. Examples include special biological
areas, wild & scenic river designations, wilderness study areas, or backcountry
recreation areas.

The 5t Amendment to the U.S. Constitution provides that private property shall not
be taken for public use without just compensation. In addition to designation or
prescriptions that prohibit mineral development or are de facto prohibitions on
mineral development, a "taking" can have other forms. For example, the time
required to process private mineral activities under the Forest Plan’s framework
might result in unreasonable delays that amount to a "taking" of the mineral rights.
Partial takings are also possible. Executive Order (EO) 12630 "Government Actions
and Interference with Constitutionally Protected Property Rights" was signed in 1988.
EO 12630 requires federal decision-makers to 1) evaluate carefully the effect of their
administrative actions on private property rights, and 2) to show due regard to these
5t Amendment rights and to reduce the risk of undue or inadvertent burdens on the
federal treasury. Concern about government "takings" of private property rights is a
national issue.

Steps for processing private mineral rights are:

Receipt of Proposal,

Forest Service identification of course of action,

Negotiation for acceptable terms,

Document via a Letter of Concurrence for outstanding and reserved mineral
rights under Secretary’s Rules and Regulations 1911, 1938, and 1939, and
for reserved mineral rights under Secretary’s Rules and Regulations 1937,
1947, 1950, and 1963, and

» Issuance of a Reserved Minerals Permit.

vvywvyy

Forest Service direction on Reserved and Outstanding Mineral Rights can be found in
Forest Service Manual (FSM) 2800, Chapter 2830. For distribution of private mineral
estate, a Special Use Permit/Road Use permit would be required.

The categories of federal oil and gas leasing availability/consent such as Controlled
Surface Use and No Surface Occupancy, for different management prescriptions
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apply to federal oil and gas leasing, and not directly to the private mineral rights.
However, the categories show the level of restrictions placed on federal oil and gas
activities, and thus, indirectly indicate potential for conflict with exercise of private
mineral rights in those same management areas. The Plan alternatives do not
significantly conflict with private mineral rights.

Determination of Effects

The determination of effects on the mineral resources of the OSFNFs is measured by
availability of the lands for mineral leasing and development and the restrictions
placed on development within each management area by alternative. There are
1,161,015 acres of federal minerals under forest administration, of which the
Wilderness Act and the Wild & Scenic Rivers Act (designated Wild River section is
withdrawn) statutorily withdrew 68,728 acres (6%), leaving 1,094,287 acres (94%) of
minerals available for leasing.

Of the 1,094,287 acres of lands available for lease, there are three levels of
restrictions on mineral development:

» Lands leased subject to standard lease terms;
» Lands leased subject to a Controlled Surface Use (CSU) stipulation; and
» Lands leased subject to a No Surface Occupancy (NSO) stipulation.

Table 3-26 lists the acres and percentage of lands available subject to each level of
restriction, under each plan alternative.

Table 3-26: Oil & Gas Leasing Consent Decisions (Acres and Percents) by Alternative.

Leasing Consent Alternatives
Decisions A B C D E
) (68.086) | (68,086) | (68,728) | (68,286) | (68,728
Withdrawn 5.8% 5.8%) 6% 5.8% 6%
NSO: No Surface (38,085) (38,085) (39,017) (38,085) (39,017)
Occupancy Stipulation 3.3% 3.3% 3.4% 3.3% 3.4%

CSU: Controlled

Surface Use (93,027) | (163,257) | (435,179) (137,872) (458,883)

rface | 8% 14.1% 37.5% 11.9% 39.5%
Stipulation
NSO or CSU (Custodial | (13,380) | (538,390) | (19,5699) | (13,380) | (19,599)
Management) 1.2% 46.4% 1.7% 1.2% 1.7%
.. (945,453) | (354,632) | (598,422) | (905,025) | (574,759)
Standard Stipulations | * g1 5o, 30.6% 51.6% 78% 49.5%

When considering the OSFNFs' total acreage, the following applies for each
alternative evaluated in the FEIS/Plan: 130,664 acres (11% of the Forests) are 100
percent private mineral rights and 68,286 acres (approximately 6% of the Forests)
are acres designated as Wilderness and/or Wild River segments, which are
withdrawn from any type of mineral development. The mineral potential for the
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Forests cannot be fully evaluated on the lands that are not available for mineral
entry. Consequently, the mineral resource will not be explored or developed on
withdrawn status lands.

The direct effect of each alternative would be to decrease the lands available for
lease under Standard Stipulations (standard lease terms) from 81.5 percent under
Alternative A (Current) to 30.6 percent under Alternative B; 51.6 percent under
Alternative C; 78 percent under Alternative D; and 49.5 percent under Alternative E.
By adopting the preferred alternative (Alternative E), the lands available for lease
under Standard Stipulations would decrease by 40 percent over Alternative A
(81.3%). The total acreage available for lease would remain virtually the same.

The acreage added to the restricted category will indirectly make mineral operations
on the Forests more difficult and potentially more expensive for the lessee but it
would allow for increased resource protection on the Forests. In addition, these
restrictions could force companies off NF lands onto lands with reserved or
outstanding mineral reservations where the Forests would have less control over
surface disturbing activities.

All alternatives provide for energy development to meet future demand. Some
alternatives have more restrictive stipulations because of other multiple-use
constraints (see Table 3-28). Alternatives A, C, and D provide less restrictive
opportunities to explore for, develop mineral resources on the OSFNFs because they
allow for maximum commodity production with minimal emphasis on withdrawals,
and have less restrictive operating conditions. Alternatives B and E provide for energy
production with slightly more restrictive stipulations.

Cumulative Effects

The only cumulative effects anticipated to result from mineral activity on the OSFNFs
over the next 10 years would be associated with natural gas development. It is
projected that over the 10-year plan period, there will be 15 gas wells drilled on the
Ozark NF, with 12 being commercially productive. The rest would be dry holes and
the sites would be reclaimed. For each of the producing well sites, the area needed
for production would be less than was needed for the drilling phase. The size of the
drill pad would decrease from two acres of disturbance down to about one-quarter
acre, with the unneeded portion being reclaimed. Thus, there would be a residual of
2 acres per new producing well (1.8 acres for the access road and %2 acre containing
the pump jack and ancillary tanks or pipelines) not reclaimed until production
ceased. The BLM's reasonable foreseeable development scenario puts the expected
number of producing wells at 8 to 16. At 2 acres per new producing well, that would
mean that there would be 16 to 32 acres of new, un-reclaimed area over the 10-year
plan period. The average surface disturbance over the term of the Forest Plan would
approximately be 1.6 to 3.2 acres per year.

Pipelines are typically constructed in road rights-of-way. Cumulative effects from
pipelines are limited when construction occurs in established rights-of way. The time
it takes to dig the linear pipeline trench, place the pipeline, backfill the trench and
pipeline, and reclaim the trench is only a matter of hours for a given linear section.
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Special trenching machinery allows for a light touch and shorter widths on the land
surface when trenching is required across country. Minimum pipeline width is
approximately 36 inches. In some cases, pipelines can be pushed for short distances
through the subsurface without requiring surface excavation. Pipeline surface
impacts are immediately reclaimed, thereby, effectively making the pipeline trench a
truly short duration surface impact. After gas production ceases, pipelines are
flushed and may be left in place or removed. The determination to leave or remove a
pipeline is made in the Environmental Analysis.

When looking at potential cumulative impacts to air quality, water quality (hydrology),
aquatic habitat, wildlife, T&E species, soils, and visuals over the life of this Plan, the
impacts would be negligible.

There are positive economic impacts resulting from oil and gas exploration and
development activities. Lessees/operators usually contract locally for road and drill
pad construction. They purchase food, fuel, lodging, and other supplies from local
sources and may subcontract certain parts of the operation to local well servicing
companies. Most of the salaries paid to workers are spent in the local area. The
estimated dollars that an average drill rig generates per day is over $200 per worker.
A typical well drilling operation will have an average of 10 to 20 workers. This
translates into about $2,000 to $4,000/day spent in the local area. Since the
average gas well in this area takes 2 to 4 weeks to complete, $28,000 to $112,000
per well goes into the economy.

BIOLOGICAL ELEMENTS

Historical Perspective

The forest, plant, and animal communities of the Ozark NF are rich and diverse. They
are dominated by oak-hickory-pine in what is now called the Central Hardwood
Region estimated to have formed at least 5,000 years ago (Spetich 2004:3). The St.
Francis NF falls in the Mississippi Delta and includes Crowley’s Ridge, a distinctive
ecosystem that is often called a "Southern Appalachian refugium" with tulip trees,
magnolias, and other hardwoods mixed with open prairies that are relicts from past
plant migrations.

Humans have been a constant influence on plant communities and ecosystems of
the Highlands, Delta, and Crowley’s Ridge for thousands of years (USDA Forest
Service 1999:xi). The species composition of these forests and prairies have been
extensively changed by two major occurrences:

» Over 10,000 years of Native American agroforestry that maximized the yields
of mast crops, domesticated oily seed native plants, and introduced tropical
cultigens; and

» Over 150 years of intensive historical settlement, agriculture, and
fragmentation including deforestation by logging companies.
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Despite this, a high level of diverse habitats including mosaics of prairie, savanna,
open and closed woodlands, and riparian forests remain. The high diversity found on
the OSFNFs today is testimony to the resilience of ecosystems. The following sections
describe the effects of FEIS alternatives on plant and animal communities. This
introductory section provides some historical context to be used as a reference point
when comparing expected future habitat outcomes, and describes effects to viability
of associated species.

Much of the OSFNFs were completely logged by the early 20t century. The only
systematic landscape scale data available for the character and composition of pre-
settlement historical vegetation (reference conditions) are derived from the General
Land Office (GLO) surveys. Dominant canopy tree species were used as legal
"withess" trees. The percent ages by species are an indication of the dominant
species found on the landscape during the mid-1800s. Further study is in progress to
determine spatial pattering, canopy closure, and basal area. The tree species fall into
four ranked categories: | (Dominant, >19%), Il (Subdominant, between 5 and 18%),
Il (Less Common, between 4 and 0%), and IV (Rare, < 0%). Table 3-27 lists the
species (identified by common name) found in each category.

Table 3-27: Tree Species Identified in GLO Records.

ﬁitrng:y Category Name Species (Common Name)

| Eolrg'(;)a”t White Oak (35.4%), Black Oak (19.1%)

" Subdominant Hickory (6.7%), Post Oak (6.6%), Pine (5.4%), Black Gum
18-5% (5.3%), Red Oak (5.1%)

N Less Common Beech, Spanish Oak, Dogwood, EIm, Sweet Gum,
4-0% Chinquapin, Maple,
Rare Ash, Birch, Black Ash, Black Haw, Black Locust, Black

v < 0% Walnut, Blackjack Oak, Blue Ash, Box Elder, Buckeye,

Cedar, Cherry, China, Chinquapin Oak, Cottonwood,
Cucumber, Cypress, Gum, Gum Elastic, Hackberry,
Honey Locust, Hornbeam, Ironwood, Linn, Locust,
Magnolia, Mulberry, QOak, Overcup Oak, Pawpaw,
Persimmon, Pin Oak, Plum, Poplar, Prickly Ash, Privet,
Red Bud, Red EIm, Red Haw, Sassafras, Service, Slippery
Elm, Sugar Maple, Sycamore, Walnut, Water Oak, White
Ash, White Hickory, White Walnut (Butternut), Willow,
Willow Oak

Note: Red Cedar (a fire susceptible species) was rare on the historical landscape, but is dominant on
modern landscapes due to fire suppression and fragmentation of the hardwood-pine canopy.

These surveyors noted several aspects of local ecology, including "this mile all
undergrowth dead and dying" representing wildfires; "thick dead, and green brush,"
"oak and chinquapin rough with few trees," "open, thin oak woods, with oak bushes";
"rocky barrens" with "oak, hickory, and chinquapin bushes and sage grass." They
noted fire dependent cane in floodplains and bottoms as well as fire-caused
"barrens" in upland settings. Chinquapin and oak bushes were frequently described
as "stobs"; suggesting root-collar sprouts caused by frequent fire and resprouting
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from stumps. Most notable disturbances recorded in the GLO records are tornados,
passenger pigeon roosts, wildfires, and canebrakes in floodplains that require an 8-
year burn cycle to regenerate

DESCRIPTION OF ECOLOGICAL UNITS

Affected Environment

The National Hierarchical Framework of Ecological Units is a classification and
mapping system for dividing the Earth into progressively smaller areas of increasingly
similar ecology. Ecological units are mapped based on patterns of climate, soils, air
quality, hydrology, geology, landform and topography, potential natural communities,
and natural disturbances.

These various components take on greater or lesser importance as the mapping
scale changes. Conditions dominant at broad scales such as climate and geology are
continually related to conditions more important at finer scales such as biologic
communities and soil characteristics. Table 3-28 illustrates the national hierarchy of
ecological unites used by the Forest Service.

Table 3-28: Forest Service National Hierarchy of Ecological Units.

. Purpose .
Planning and . . . ’ General Size
. g Ecological Units Objectives, and
Analysis Scale Range
General Use
Ecoregions
Global Domain —
- — Broad _appllcat|or_1 for Millions to tens of
Continental Division modeling, sampling,
: . thousands of
strategic planning, square miles
Regional Province and assessment. qu 1es:
Subregions Section Strategic, multi-
forest, statewide, Thousands to
and multi-agency tens of thousands
Subsection analyses and of square miles.
assessments.
Landscape Landtype gcr)];ejvt;[v;?sehz?nning Thousands to
Association hundreds of
analyses. acres.
Land Unit
Landtype Project and
Landtype management area Hundreds to less
Phase planning and than 10 acres.
, analyses.
Sites

Source: ECOMAP, 1993
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The OSFNFs have completed an approximation of landtype associations (LTASs).
Currently, twenty-one LTAs are identified on the Ozark NF and three LTAs are
identified on the St. Francis NF. The LTAs have been delineated on lands within the
proclamation boundaries of the national forests. These ecological units fit, or nest,
within the higher levels of the National Hierarchical Framework of Ecological Units.
The primary use of these units will be for watershed analysis and forest-wide
planning. Maps, descriptions, and supporting data for the LTAs are on file in the
Forest Supervisor’s Office in Russellville, Arkansas. Landtypes have been delineated,
but they have not been finalized.

The Ozark National Forest (NF) generally lies within the Hot Continental Division of
the Humid Temperate domain. Within this division, the main part of the forest and
the Lee Creek Unit are in the Boston Mountains Section of the Eastern Broadleaf
Forest (Continental) Province. The Wedington Unit, the Koen Experimental Forest,
and the Sylamore Ranger District Ranger District are in the Ozark Highlands Section
of the Eastern Broadleaf Forest (Continental) Province.

The Subsections in the Boston Mountains Section include the Upper Boston
Mountains and the Lower Boston Hills. The Upper Boston Mountains Subsection
includes the northern part of the Boston Mountain, Pleasant Hill, Buffalo, and Bayou
Ranger Districts (above 1,800 feet in elevation). The Upper Boston Mountains consist
of low mountains (1,800 to 2,700 feet in elevation) underlain by Pennsylvanian
sandstone and shale with sandy residuum and loamy colluvium. This subsection is
covered with oak woodlands and forests. Three LTAs and portions of two others have
been delineated in this subsection. The Lower Boston Mountains Subsection includes
the southern parts of the Boston Mountain, Pleasant Hill, Buffalo, and Bayou Ranger
Districts, and the Lee Creek Unit (above 800 feet elevation). The Lower Boston
Mountains consist of high hills (800 to 1,800 feet in elevation) underlain by
Pennsylvanian sandstone and shale with sandy residuum and loamy colluvium. The
Lower Boston Mountains are covered with pine-oak and oak woodlands and forests.
Seven LTAs have been delineated in this subsection.

The Subsections in the Ozark Highlands Section include the Springfield Plateau,
Central Plateau, and White River Hills. The Springfield Plateau Subsection consists of
the Wedington Unit, the Koen Experimental Forest, and the south central part of the
Sylamore Ranger District. The Springfield Plateau Subsection is made of smooth to
irregular plains (800 to 1,400 feet in elevation) with karst features. Underlain by
Mississippian limestone (sometimes very cherty) and cherty clay residuum, this
subsection is covered with prairies; oak woodlands and forest; and alkaline and acid
glades. Five LTAs and portions of two others have been delineated in this subsection.
The Central Plateau Subsection includes the northeastern part of the Sylamore
Ranger District. The Central Plateau Subsection consists of irregular plains (300 to
1,600 feet in elevation) with karst features on Ordovician cherty dolomite,
sandstone, and cherty clay residuum covered with prairies, oak woodlands, and dry
mesic oak forests. One LTA has been delineated in this subsection. The White River
Hills Subsection includes the northwestern portion of the Sylamore Ranger District.
This subsection consists of hills with entrenched valleys and karst features. It was
formed by streams down-cutting to the White River. Underlain by Ordovician cherty
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dolomite with cherty clay residuum and ranging from 600 to 1,600 feet in elevation,
this subsection is covered with alkaline glades and oak woodlands and forests. One
LTA has been delineated in this subsection.

The extreme southern part of the Bayou Ranger District (below 800 feet elevation),
the Magazine Ranger District, and the St. Francis NF lie within the Subtropical
Division of the Humid Temperate Domain. The southern part of the Bayou Ranger
District and the Magazine Ranger District are in the Arkansas Valley Section of the
Southeastern Mixed Forest Province. The St. Francis NF is in the Mississippi Alluvial
Basin Section of the Lower Mississippi Riverine Forest Province.

The Subsections in the Arkansas Valley Section include the Eastern Arkansas Valley
and Western Arkansas Valley Mountains. The Eastern Arkansas Valley Subsection
consists of the extreme southern part of the Bayou and Pleasant Hill Ranger Districts
that are below 800 feet elevation. The Eastern Arkansas Valley consists of plains with
hills 300 to 800 feet in elevation. Underlain by Pennsylvanian sandstone and shale
with sandy residuum, this subsection is covered with pine-oak and pine woodlands
and forests. One LTA has been delineated in this subsection. The Western Arkansas
Valley Mountains Subsection includes the Magazine Ranger District. The Western
Arkansas Valley Mountains consist of low mountains and ridges and some wide
valleys. Ranging from 750 to 2,800 feet in elevation, the Western Arkansas Valley
Mountains are underlain by Pennsylvanian sandstone and shale with shaly residuum
and covered with pine-oak woodlands and forests and prairies. Four LTAs have been
delineated in this subsection.

The Subsections in the Mississippi Alluvial Basin Section include Crowley’s Ridge and
the St. Francis River Alluvial Plain. The Crowley’s Ridge Subsection includes the
uplands on the St. Francis NF. Crowley’s Ridge is an isolated low ridge ranging from
300 to 500 feet in elevation. It is made of Pleistocene loess underlain by Cretaceous
and Tertiary non-marine sediments. The ridge is covered with mesic hardwood
forests. Two LTAs have been delineated in this subsection. The St. Francis Alluvial
Plain Subsection includes the bottomlands on the St. Francis NF. The St. Francis
Alluvial Plain consists of flat plains ranging from O to 300 feet in elevation. It is made
up of Holocene alluvial clay, silt, sand, and gravel. This subsection is covered with
bottomland hardwood forests. One LTA has been delineated in this subsection.

Direct, Indirect, and Cumulative Effects

There are no environmental consequences (direct, indirect, or cumulative effects)
related to this section.

MAJOR FOREST COMMUNITIES

Major forest communities are defined as those ecological communities that are
dominated by trees and together cover the majority of the national forest landscape.
They include abundant community types, as well as those uncommon types that are
not considered rare or special communities. These communities have been identified
and defined primarily using the International Ecological Classification Standard

3-96 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

(NatureServe 2003, 2004, 2005) developed by NatureServe, an international non-
profit organization whose mission is to develop, manage, and distribute authoritative
information critical to the conservation of the world’s biological diversity. In some
cases, community names and definitions have been modified from the Draft EIS to
better correspond with this classification standard. Community hames have been
simplified from this standard for clarity in presentation and ease of use (See Table 3-
29). In a few cases, ecological systems have been lumped or split to better meet
planning needs.

Table 3-29: Major Forest Communities on the OSFNFs.

Major Communities on the Ozark NF

Community Name Acres Percent
Dry Oak Forest and Woodland 351,000 32%
Shortleaf Pine-Oak Forest and Woodland 291,000 26%
Dry-Mesic Oak Forest 436,000 40%
Mesic Hardwood Forest 7,000 <1%
Riparian Forest 2,900 <1%
Loblolly Pine Forest 13,229 1%

Community Name Acres Percent
Loess Slope Forest 16,200 86%
Bottomland and Floodplain Forest 2,500 13%
Loblolly Pine Forest 137 1%

Note: Acres are approximate
Analysis Methods

The following sections address effects of plan alternatives on these communities.
Following sections that apply to multiple community types, each community is
addressed separately. First, the community is defined and existing conditions
described. Then, key factors are identified and defined. These factors are those
deemed critical for forest managers to address in order to sustain healthy forests
and associated wildlife habitats and populations. For each key factor, one or more
guantifiable indicators are identified to measure current and future status of the key
factor. These indicators are the primary means for analyzing and comparing effects
of plan alternatives. They are also designed to serve as elements to be monitored
during plan implementation. Benchmarks for each indicator are set to represent
"poor," "fair," "good," "very good," and "optimal" outcomes relative to sustaining these
communities. Generally, "good," "very good," and "optimal" outcomes are deemed
sufficient to sustain all the parts and processes within the community; "fair" and
"poor" outcomes may result in loss of important parts and processes, including
populations of some species. This framework for conservation planning generally
follows a conservation planning tool developed and used by The Nature Conservancy,
a leading international, nonprofit organization dedicated to preserving the diversity of
life on Earth.

Setting ecological benchmarks is necessary to answer the question "How much is

enough?" relative to each ecological condition represented by an indicator. This
qguestion is one of the most critical and difficult ones to be answered during
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conservation planning. Setting ecological benchmarks may be done using a variety of
methods, including use of historical reference conditions, and identification of
individual species’ needs (Groves 2003). For this analysis, benchmarks were
identified with the help of ecology experts (both internal and external to the Forest
Service), who were convened and consulted throughout the planning process.
Because most indicators represent measures of conditions across large landscapes—
a scale at which quantitative ecological research is limited—precision in setting
benchmarks for these indicators is typically low. Benchmarks, therefore, usually
represent expert opinion based on:

» Understanding of the range of variation of indicator values present during a
historical reference period, or

» The indicator levels needed to sustain viability of all existing species
associated with the community, with implicit consideration of those species
with the most demanding requirements.

Some benchmarks were also influenced by descriptions of historical reference
conditions being compiled as part of the Fire Regime and Condition Class Interagency
Handbook (http://www.frcc.gov/). These reference conditions include estimates of
fire return intervals and percentages of successional stages for many ecological
communities.

The historical reference period for this analysis is defined as the period of
approximately 1400 to the early 1800s, which represents conditions just prior to
major ecological changes brought by European contact and settlement of the region.
The assumption is that these reference conditions represent those to which native
ecosystems and species are best adapted, and, therefore, would best provide for
system sustainability and species viability. Because solid documentation on these
reference conditions is relatively sparse, expert judgment is needed, and precision in
defining these conditions is not high.

Unless compelling evidence or rationale was available, benchmarks for "poor," "fair,"
"good," and "very good" were defined consistently based on a percentage of the
"optimal" benchmark level (Table 3-30). Higher percentages of the optimal
benchmark were used when the indicator condition would be rare even under
optimal conditions; lower percentages were used for indicators that would be
common under optimal conditions. This approach is based on the assumption that, in
general, more common conditions are less likely to be critically limiting to ecosystem
sustainability and viability of associated species than would rarer conditions.
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Table 3-30: Percent of the Optimal Benchmark Used to Calculate Benchmarks
Representing Poor, Fair, Good, and Very Good Values of Indicators When Other

Compelling Rationales Are Not Available.

Percent of Optimal Benchmark

Percent of NF Acreage
Occ:tp ;ﬁz %’;L?:gf s Poor Fair Good Very Good
Benchmark
>10% < 30% 30%-55% 55%-75% > 75%
1% to 10% > 50% 50%-70% 70%-85% > 85%
<1% > 70% 70%-85% 85%-95% > 95%

Note: Percentages vary by relative abundance (percent of national forest acreage) of the indicator at
an optimal state. Benchmarks are higher for indicators representing rarer conditions, and lower for
indicators representing more common conditions.

Because they are often based on expert opinion, sparse research, and standard
percentages, benchmarks should be viewed as coarse estimates, not hard
thresholds. In addition, benchmarks are not intended to represent overall desired
conditions for the OSFNFs because they do not incorporate all of the multiple-use
and logistical issues that must be considered as part of the planning process. Where
consistent with multiple-use desired conditions, they may be incorporated into
desired condition descriptions for the plan. However, benchmarks should be viewed
primarily as planning tools that are useful for assessing ecological outcomes
expected under planning alternatives, and for evaluating management performance
during monitoring of plan implementation.

Values for indicators were calculated or identified for current conditions and for 10
and 50 years under each alternative. Indicators involving forest age class or structure
were calculated based on results from SPECTRUM modeling. Management activity
levels from SPECTRUM were averaged over the first five decades and applied to
current conditions to derive resulting forest age and structural mixes. Indicators
involving fire were calculated for current condition using GIS analysis of prescribed
fire records. Future values of these indicators were estimated by taking the total
average annual prescribed burn acreage set for each alternative (Table 2-23 on Page
2-34) as a percent of total ecosystem need. Total ecosystem need was calculated as
the sum of acreage for each ecological system that would need to be burned
annually to keep these systems on desired average fire return intervals. Indicators
involving desired level of advanced oak regeneration were qualitatively assessed
based on empirical data on current condition and projected levels of indicators for
older forest density and fire regimes.

Common Key Factors and Indicators

Age diversity is a key factor common to most major forest communities. This factor is
important because trees and forest stands do not remain static, but grow older and
change over time. Maintaining a healthy forest community over a large landscape
through time requires maintaining relatively stable mixes of tree and stand ages
through regular forest regeneration. This regeneration may be regulated by natural
events, management action, or a combination of both. A relatively balanced
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distribution of tree ages is desirable for most forest communities to help them
withstand the variety of potential forest health threats that might target specific ages
and conditions. Balanced age distributions also provide sustained availability of
diverse habitat conditions over time. Age diversity may be achieved through even-
aged or two-aged stands of different ages spread across a landscape, or as diverse
ages of trees within uneven-aged stands. Current age distribution for most forest
community types on the OSFNFs is not highly diverse due to extensive cutting of
forests in the early 1900s. This widespread ecological disturbance has resulted in a
large percentage of the Forests being nearly the same age (80 to 100 years old).
Efforts to regenerate OSFNFs over the last few decades have diversified age classes
to some extent. At the same time, forest aging is adding older age classes to the mix.
However, age distributions remain imbalanced and are, therefore, an appropriate
focus for decisions involving vegetation management.

Common indicators for age diversity are used in this analysis for most forest
communities. These are the percent of community acreage that is classified as
mature (older than 70 years), possible old growth (older than 100 to 130 years
depending on forest community type), regenerating (O to 10 years old), and
regenerating and young combined (O to 40 years old). The first two indicators focus
on the need for older forests, while the second two target younger forest conditions.
If all these indicators are at desirable benchmark levels, then the community is at or
moving toward relatively balanced mixes of all age classes. Large surpluses in some
indicators and shortfalls in others indicate an unsustainable imbalance.

Age-class diversity is traditionally calculated with the assumption that forests are all
even-aged or two-aged. For the purposes of this analysis, uneven-aged stands are
incorporated into these indicators by counting a proportion of their acreage to each
age class. This approach recognizes the value of uneven-aged stands in diversifying
tree ages to improve forest health. The actual proportion from stand to stand may
vary widely, so for calculation purposes an average proportion is used, based on a
balanced within-stand distribution of area occupied by each 10-year age class up to
120 years. This maximum age is a ballpark estimate of the likely average maximum
age of trees within such stands over the 50-year planning horizon. While this
approach is admittedly coarse, there are relatively few acres that meet true uneven-
aged conditions on the OSFNFs; therefore, uneven-aged acres are expected to only
marginally affect these indicators.

Plan alternatives affect age class diversity primarily through levels of regeneration
cutting (shelterwood and seedtree cutting, clearcutting, single-tree and group
selection cutting). Differences in indicators among alternatives reflect differences in
amounts of regeneration cutting.

A second key factor common to several forest communities is fire regime. Fire regime
is defined by the frequency and seasonality of repeated fires, caused by planned or
unplanned ignition. In some communities, vegetation structure and composition are
dependent upon or enhanced by periodic fire. Evidence indicates that fire was much
more prevalent during the historical reference period than in it has been over the
past century. Some of this fire occurred during the growing season, when effects on
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vegetation can be more pronounced. Lack of fire in many cases has resulted in
denser forests and declines in species associated with open habitats. Plan
alternatives affect the fire regime primarily through differing levels of prescribed
burning. Indicators for this factor are defined as the proportion of community acreage
that has been burned within the upper end of desired fire return intervals, in both any
season and within the growing season. Throughout this analysis, indicators for a
given alternative are at the same level across forest community types and time
frames. Results are the same across time frames because a stable program over
time is assumed. Results are the same across forest community types because fire is
assumed to occur proportionally across types as weighted by desired fire return
intervals. For example, it is assumed that the fire program will be applied, on
average, so that the same proportion of Shortleaf Pine-Oak Forest and Woodland is
burned on a desired 3-year interval as will Dry-Mesic Oak on a desired 5-year interval.
This assumption anticipates that areas with high proportions of communities with
more frequent desired return intervals will be burned more often than areas
dominated with less frequent desired return intervals.

A third key factor common to several forest communities is density of trees in mid-
aged and mature forests. Currently, many stands across forest community types
support high-density closed-canopy forests (> 80 percent canopy closure). These
conditions are the result of removal of fire from many sites, and the relatively uniform
age of forest stands that has resulted from forest cutting early in the 1900s. High
tree densities in mid-aged and mature forests are undesirable because they stress
trees making them more susceptible to insect, disease, and drought. In some forest
communities, high densities, especially in the midstory, also suppress desired
development of understory, including advanced oak regeneration and food and cover
for wildlife. In other communities, dense uniform canopies do not provide the
diversity of canopy structure preferred by some wildlife species and which were likely
typical of old growth conditions For these reasons, open canopies (60 to 80% canopy
closure), or canopies with gaps are often preferred. The indicator used for this key
factor is the percent of mid-aged (41 to 70 years old) and mature forests (older than
70 years) with open canopies or canopy gaps. Plan alternatives affect forest density
primarily through levels of forest thinning and uneven-aged regeneration cutting.

Cumulative Effects

Cumulatively within the national forests over the analysis horizon of 50 years, natural
disturbance events will contribute to changes in age diversity and forest structure.
These events may include wind and ice storms, insect and disease infestations, and
wildfires. Effects from these events have been implicitly incorporated into the setting
of benchmarks. However, they have not been included in quantitative estimates of
indicators in order to keep focus on differences in management intent among
alternatives.

These natural or unplanned disturbance events will tend to increase estimates for
disturbance-dependent indicators, such as percent of regenerating and young forests
and percent of older forests with open canopies or canopy gaps, and decrease low
disturbance indicators such as percent mature forest. Some disturbance factors,
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such as wind and ice storms, are likely to operate independent of management,
resulting in similar effects across alternatives. Other factors, such as insects,
disease, and wildfire, may be affected by management intensity, with greater effects
likely under alternatives that are not as proactive in addressing forest health threats
and fuel loads. These factors would tend to moderate differences in outcomes—
higher levels of unplanned disturbances would likely compensate for lower levels of
planned disturbances and vice versa. However, it is important to note that many
unplanned disturbances are not likely to create desired conditions to the extent that
they might have under historical or reference conditions. For example, because of fire
suppression over the past century, the recent red oak mortality on the Ozark National
Forest will result in a very different condition than it would have if forests had been
maintained in relatively open condition. Today, this event threatens to greatly reduce
oak dominance in many stands; whereas, under historical conditions, oaks would
likely have been in a better position to replace themselves. Nevertheless, where
desired conditions are created by unplanned events, they will be monitored as
contributing to achievement of forest plan outcomes, and planned management
actions will be adjusted accordingly.

Intermixed, adjacent, and nearby private lands contribute to cumulative effects
related to major forest communities on the larger landscape surrounding the national
forest. Timber management on private lands can contribute to younger age class
distributions on the landscape as a whole. However, human population, income, and
housing units have grown over the past decade on private lands surrounding the
Ozark National Forest (see analysis under Social and Economic Environment) and are
expected to continue to grow as this area continues to attract retirees and second
homes. These trends typically result in loss of forests to development, decreases in
active forest management, disruption of natural disturbance regimes, increases in
abundance of older forests, and more opportunities for invasions of non-native
species, insects, and diseases (Stein et al. 2005). These trends will make
maintaining appropriate disturbance regimes and desired structures on national
forests more difficult and at the same time more critical to the goal of sustaining
native ecosystems and species.

In the area of the St. Francis National Forest, populations and housing units have
actually declined in the last decade, and income is low relative to the rest of the
state. Private lands in the area are primarily cropland. Significant changes in
forestland condition are not expected due to their small proportion of the landscape
and the lack of significant economic activity in the area.

Regardless of the condition of surrounding private lands, it remains the responsibility
of the Forest Service to manage national forest lands for sustained uses and
ecological conditions. This mandate implies that national forest lands be managed of
themselves to provide a diverse and sustainable mix of forest successional stages
and structural conditions.

3-102 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3
Oak Decline and Oak Regeneration

Challenges related to oak decline and regeneration applies to ecological systems that
are dominated by oak. These include Dry Oak Forest and Woodland, Dry-Mesic Oak
Forest, and Loess Slope Forest.

In the spring of 1999, Forest Service staff discovered an area of severe oak mortality
in Johnson County, north of Clarksville, Arkansas. Local field and aerial observations
quickly determined that an unprecedented natural event involving damage and
mortality of a large number of oaks was occurring on the Ozark National Forest. By
June 2002, over 300,000 acres had experienced severe oak mortality and damage
and additional acreage experienced moderate to light mortality and damage. Several
causes were involved, primary of which were an epidemic of red oak borer and
severe regional drought. Red oaks were primarily affected. Because oak-dominated
forests cover more than 70 percent of the Ozark National Forest, this event caused
great concern and widespread changes to forest age, composition, and structure
(Spetich 2002).

Loss of red oak trees affected age class distribution of oak forests by shifting
approximately 44,000 acres of mid-aged and mature forests towards younger age
classes. This change in age class distribution appears small relative to the total
number of acres affected because, in many stands, not all oaks died and other tree
species remained, resulting in retention of stand age. In other cases, especially in
mid-aged stands with higher percentages of red oak, oak mortality resulted in
re-aging the stand to a younger age class.

Even with some stands moving to younger age classes, current age-class distribution
of oak-dominated forests remains heavily weighted toward older forests, with close to
50 percent over 100 years of age (Table 3-31). Most of these older forests also
support relatively high tree densities (greater than 100 square feet of basal area per
acre). Stands in this condition are at continued risk for oak decline events should
environmental stressors reoccur (Starkey, Stedman, Oak, and Yockey 2004).

Table 3-31: Approximate Acreage and Percent of Successional Stages Within Oak-
Dominated Forest Types on the OSFNFs (CISC Data Modified in 2003 to Reflect Recent
Oak Mortality).

Successional Stages Acres Percent
Regenerating Forest (0-10 years old) 27,900 4%
Young Forest (11-40 years old) 39,400 5%
Mid-aged Forest (41-70 years old) 11,400 1%
Mature Forest (71-100 years old) 336,000 43%
Old Forest (101+ years old) 374,900 47%
Total 789,600 100%

The oak decline event changed forest composition and structure across
approximately 300,000 acres of oak forests by eliminating approximately 50 percent
of red oak overstory and midstory trees. Average stand density prior to the red oak
borer epidemic was relatively high, with basal areas averaging 120 square feet per

FINAL ENVIRONMENTAL IMPACT STATEMENT 3-103



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

acre. Most of these stands contained, on average, 80 to 100 overstory trees per acre
with an understory layer of shade-tolerant hardwoods numbering in the thousands.
Red oak comprised about 50 percent of the overstory trees. Red oak losses reduced
the total stand basal area of the affected stands to about 70 square feet with often
little to no red oak remaining in the overstory. Of the remaining overstory, white oaks
make up only about 20 percent of the basal area. Red maple and dogwood make up
a large percentage of the midstory and understory. These trees, which have been
growing in full shade most of their lives, are now exposed to full sunlight and are
rapidly responding with expanding canopies and increased foliage.

Based on 524 plots measured in 2001 in areas affected by oak mortality, quality
advanced oak regeneration (seedlings greater than 2 feet in height) is lacking on
more than 95 percent of the area. Adequate oak regeneration is not likely to become
established without additional disturbance because 1) there are a limited number of
red oak trees left in the stand to produce acorns, and 2) seedlings that do become
established will suffer poor development and heavy mortality due to shading from the
shade-tolerant understory and midstory trees already present.

Lack of advanced oak regeneration, especially on medium and high quality sites, is
common throughout the eastern U.S., as well as on the Ozark-St. Francis National
Forests. Some evidence suggests this lack of regeneration is a result of inadequate
levels of ecological disturbance of the kind that put oaks at a competitive advantage
relative to other tree species (e.g., periodic understory fire). Although acorns may
sprout each year, few seedlings make it through the heavy competition from shade
tolerant species without some disturbance that reduces density of competitors. Oaks
have adventitious buds just below ground level that can survive a low intensity fire
and allow resprouting. Maples and dogwoods do not have these adventitious buds
and are more easily killed by burning (Johnston, 1999).

The oak trees that make up today's forests had their origins 80 to 100 years ago
when residents routinely burned the woods. When the Forest Service took possession
of these lands and began fire suppression, oak seedlings were in a competitive
position to take over the sites. Today, however, in many cases they are not. Without
adequate red oak regeneration, the significant changes to the composition of these
forests caused by the oak mortality event will be come permanent to the detriment of
many ecosystem components, including many species of wildlife, such as squirrel,
deer, bear, and turkey, which rely on acorns as an important food source.

Management efforts to regenerate oak-dominated forests over the past few decades
on the OSFNFs have included even-aged, two-aged, and uneven-aged silvicultural
systems. Clearcutting (even-aged system) in the 1980s resulted in some oak-
dominated stands; however, excessive competition from other tree species has left
many of these areas with less than desired densities of oaks. The shelterwood
method (for both even-aged and two-aged systems), which leave a percentage of the
overstory in place, have been successful where adequate advanced oak regeneration
was in place prior to regeneration cutting. The group selection method (uneven-aged
system) has been mostly unsuccessful, resulting in many small openings occupied by
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light seeded species such as maple. Regardless of silvicultural system, presence of
adequate densities of quality advanced oak regeneration is critical to maintaining
oak dominance in regenerating stands, especially on better sites.

Dry Oak Forest and Woodland
Affected Environment

The Dry Oak Forest and Woodland Community is comprised of forest and woodland
with canopies dominated (> 50%) by post oak, blackjack oak, and/or black oak. It
also includes forests and woodlands dominated (> 50%) by other oaks and/or
hickories (typically white oak or northern red oak) where they occur on xeric and dry
sites. Minor components (< 30% of canopy) of shortleaf pine may also be present.

This community is commonly found on xeric and dry sites, typical of ridges and steep
south and west aspects. It may also be found on gentler slopes and flats where soil
types result in xeric and dry conditions. This community may also occupy mesic sites
where frequent fire has influenced community composition, resulting in dominance
by post, blackjack, or black oaks.

This community is synonymous with the Ouachita-Ozark Dry Oak Woodland Ecological
System (CES202.707) of NatureServe’'s International Ecological Classification
Standard. For planning purposes, it has been defined as:

1. CISC Forest Types 11, 35, 43, 57 on all Land Types;
2. CISC Forest Types 53, 54, 55, 44, 47, 48, 49 where on the following Land
Types:

» Lower South Aspects, Middle South Aspects, and Upper South Aspects
with site indices of O to 60,

» Lower North Aspects, Middle North Aspects, and Upper North Aspects
with site indices of O to 50,

» Ridgetops, and

» Flat lands with site indices of O to 60.

Historically, open woodland structure (10 to 60% canopy closure), created and
maintained by periodic fire and grazing, was the predominate condition within this
community. Areas of forest (> 60% canopy closure) were typically open (60 to 80%
canopy closure). Due to fire suppression, closed-canopy forests (> 80% canopy
closure) are now typical.

Especially when in a woodland structural condition, this community is important to
viability of 20 species of viability concern, including the endangered Indiana bat and
American burying beetle. It is also important for several game species including
whitetail deer, wild turkey, black bear, northern bobwhite quail, and reintroduced elk.
Northern bobwhite and red-headed woodpecker have been selected as MIS to help
indicate effects to wildlife communities associated with restored woodlands.
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Currently, the Dry Oak Forest and Woodland community occurs on approximately
351,000 acres of the Ozark National Forest, representing approximately 32 percent
of forested acreage. The great majority (> 80%) of this forest community is in mature,
closed-canopy condition (> 70 years old, > 80% canopy closure), although very little
(< 1%) is old enough to be classified as possible old growth (> 110 years old; see
Table 3-32). Open forests are not abundant and woodland conditions are very rare.

This community has been impacted by the recent severe oak decline event. Based on
data gathered in areas affected by oak mortality, areas with desired levels of
advanced oak regeneration are also rare. Prescribed fire levels are poor when viewed
across the past decade, but have improved with recent expansion of the prescribed
burning program.

Environmental Effects

Key factors, indicators, and benchmarks were identified and defined (Tables 3-32
and 3-33); see introduction to the "Major Forest Community" section of this
document for general process description) to assess effects of alternatives on this
community. In addition, northern bobwhite and red-headed woodpecker were
selected as management indicator species to help indicate effects of management
on restoration of woodlands within this community (see "Management Indicator
Species" section for effects analysis).

Table 3-32: Key Factors and Indicators Used to Assess Effects to the Dry Oak Forest
and Woodland Community from Forest Plan Alternatives - OSFNFs.

Key Factor/Indicator Definition

Age Diversity

Percent of total community acreage that is mature (*> 70

Percent Mature years old) includes 42% of uneven-aged acreage.

Percent of total community acreage that is possible old
Percent Possible Old Growth growth (> 110 years old) includes 8% of uneven-aged
acreage.

Percent of total community acreage that is regenerating (O-

Percent Regenerating 10 years old) includes 8% of uneven-aged acreage.

Percent of total community acreage that is regenerating (O-
10 years old) or young (11-40 years old) includes 33% of
uneven-aged acreage

Percent Regenerating and
Young

Percent of mature forest acreage (over 70 years old and >
60% canopy closure) that supports more than 300 oak
seedlings per acre over 2 feet in height.

Percent with Desired Advance
Oak Regeneration

Woodland Restoration

Percent of total community acreage in woodland (> 40

Percent Woodland years of age and with 10 to 60% canopy closure).
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Table 3-32: Key Factors and Indicators Used to Assess Effects to the Dry Oak Forest
and Woodland Community from Forest Plan Alternatives - OSFNFs. (Continued)

Key Factor/Indicator

Definition

Fire Regime

Percent Burned

Percent of total community acreage that has been burned
during any season within the past 7 years

Percent Burned in Growing
Season

Percent of total community acreage that has been burned
during the growing season (April 1 to October 15) within

the past 7 years

Density of Older Forests

Percent of mid-aged forest (41-70 years old) and mature
forest (*> 70 years old) that has canopy closure between
60 and 80%.

Percent of Older Forests
with Open Canopies

*> = Greater Than

"Optimal" benchmarks for indicators related to age diversity were derived in part from
reference conditions defined for "Western Dry-Xeric Oak" in the Fire Regime Condition
Class Interagency Handbook (see www.frcc.gov). These reference conditions were
developed using expert opinion and modeling. Reference conditions from this source
generally agree with input received during consultation with ecology experts.
"Optimal" benchmarks represent age class percentages that would occur with a
balanced age distribution and average stand longevity of 150 years. This equivalent
"rotation age" falls between the average age of senescence and maximum average
age of both post oak and black oak (George Hopper, unpublished data, University of
Tennessee; Loehle 1988), allowing for ample expression of old growth conditions
within this community. At the same time, benchmarks provide for levels of
regenerating and young forests that are adequate to sustain the community over
time. "Optimal" benchmarks for fire regime and woodland restoration indicators were
also derived from the Fire Regime Condition Class Handbook, and generally
consistent with input from ecology experts.

Table 3-33: Benchmarks for Indicators Used to Assess Effects to the Dry Oak Forest
and Woodland Community from Forest Plan Alternatives - Ozark NF.

. . Ver .
Key Factor/Indicator Poor Fair Good Go o)(; Optimal
Age Diversity Benchmarks
Percent Mature <16 16-28 29-40 >40 53
Percent Possible Old Growth <14 14-18 19-22 >23 27
Percent Regenerating <3.3 3.3-4.5 4.6-5.5 >5.6 6.7
Percent Regenerating and <14 1418 19-22 523 57
Young
Percent with Desired
Advance Oak Regeneration <50 50-69 70-84 >85 100
Woodland Restoration Benchmarks
Percent Woodland <18 | 1832 | 3344 | >45 60
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Table 3-33: Benchmarks for Indicators Used to Assess Effects to the Dry Oak Forest
and Woodland Community from Forest Plan Alternatives - Ozark NF.

Key Factor/Indicator Poor Fair Good g:;)::l Optimal
Fire Regime Benchmarks

Percent Burned <24 24-43 44-59 > 60 80
Perce_nt Burned in <8 814 15-19 > 20 26
Growing Season

Density of Older Forests Benchmarks
Pgrcent of Older I_:orests <24 24.43 4459 > 60 80
with Open Canopies

Indicator values were projected and rated for 10 (Table 3-34) and 50 years (Table 3-
35) under each alternative (see introduction to the "Major Forest Community" section
of this document for general process description).

Under all alternatives and time frames, age class diversity remains weighted toward
older forests. In all cases, mature forests remain abundant, with large surpluses
above the "optimal" benchmark. Possible old growth forest, though limited in the
short term, also becomes abundant over time as forests age; it exceeds the "optimal"
benchmark after 50 years. In contrast, amount of regenerating and young forests
remain below "good" benchmarks for all alternatives and time frames, except for
Alternative D (Balanced Age Class Emphasis), which reaches the "good" benchmark
in 50 years. Differences in effects to age diversity among alternatives are not great,
reflecting the common influence of program constraints (budget, etc.), incorporated
into the SPECTRUM model across alternatives. These constraints serve to similarly
limit the number of acres that can be treated under each alternative regardless of
how needs are prioritized.

Advanced oak regeneration, while improving under all alternatives over current
condition, is expected to remain well below desired levels under all alternatives as a
result of low levels of older forests in an open condition and generally moderate
levels of prescribed burning. Most improvement in this indicator is expected under
Alternatives C (Ecological Restoration Emphasis) and B (Goods and Services
Emphasis), followed by Alternative E (Balanced Age Class/Ecological Restoration
Mixed). Results indicate that under all alternatives, oak dominance is likely to decline
in regenerated stands without careful selection of stands for regeneration and skillful
use of preparatory treatments prior to regeneration cutting.

Plan alternatives affect the amount of oak woodland primarily through levels of
treatments used to restore woodland structure. These treatments may include
thinning by commercial timber sale, thinning by noncommercial silvicultural
treatments, and prescribed fire. Woodland restoration levels remain "poor" across all
alternatives in the short term and are improved to "fair" only for Alternatives C
(Ecological Restoration Emphasis) and E (Balanced Age Class/Ecological Restoration
Mixed). These two alternatives are the only ones to include large objectives for
woodland restoration. Although restoration efforts are not able to restore conditions
above the "good" benchmark over this time frame, outcomes under these
alternatives still represent substantial improvement in the status of this ecological
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condition, and would greatly enhance habitat conditions for several species of
viability concern. As with forest regeneration, higher levels of woodland restoration

are limited by program constraints, as well as other multiple uses and values.

Table 3-34: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Dry Oak Forest and Woodland Community after Implementing
Plan Alternatives for 10 years - Ozark NF.

Alternatives

Key Factor/Indicator | Current
A B C D E
Age Diversity Values/Ratings
Percent Mature 88.3 86.6 84.9 86.5 85.7 86.1
V. Good V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible Old 0.1 0.2 0.2 0.2 0.2 0.2
Growth Poor Poor Poor Poor Poor Poor
. 3.5 4.0 3.2 4.1 4.3 3.8
Percent Regenerating Fair Fair Poor Fair Fair Fair
Percent Regenerating 8.6 9.8 10.3 9.9 10.4 10.0
and Young Poor Poor Poor Poor Poor Poor
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Woodland Restoration Values/Ratings
0.1 0.1 0.2 6.6 0.1 6.6
Percent Woodland Poor Poor Poor Poor Poor Poor
Fire Regime Values/Ratings
Percent Burned 13 32. 36 68 4Q 54
Poor Fair Fair V. Good Fair Good
Percent Burned 7 32 36 68 40 54
In Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older 71 6.2 127 |70 8.9 7.8
Forests with Open
. Poor Poor Poor Poor Poor Poor
Canopies
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Table 3-35: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Dry Oak Forest and Woodland Community after Implementing
Plan Alternatives For 50 Years - Ozark NF.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) E
Age Diversity Values/Ratings
Percent Mature 88.3 73.4 77.1 74.2 72.2 76.6
V. Good V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible 0.1 67.5 69.1 67.7 65.9 70.2
Old Growth Poor V.Good | V.Good | V.Good | V.Good | V. Good
. 3.5 4.2 3.6 4.3 4.7 3.8
Percent Regenerating Fair Fair Fair Fair Good Fair
Percent Regenerating 8.6 18.5 14.7 17.3 19.2 15.2
and Young Poor Fair Fair Fair Good Fair
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Woodland Restoration Values/Ratings
0.1 0.4 0.7 33.0 0.1 34.9
Percent Woodland Poor Poor Poor Good Poor Good
Fire Regime Values/Ratings
Percent Burned 13 32. 36 68 4(? 54
Poor Fair Fair V. Good Fair Good
Percent Burned in 7 32 36 68 40 54
Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older 71 6.0 135 |92 9.6 9.9
Forests with Open
) Poor Poor Poor Poor Poor Poor
Canopies

Another measure useful for comparing effects of alternatives on oak woodland
restoration is the acres allocated to the Oak Woodland Management Area, which
emphasizes restoration of oak woodland structure and fire regimes. Alternatives C
(Ecological Restoration Emphasis) and E (Balanced Age Class/Ecological Restoration
Mixed) both greatly increase the acreage allocated to this management area over
that under current management (Alternative A); other alternatives do not include use
of this management area (Table 3-36).

Table 3-36: Acres Allocated to the Oak Woodland Management Area by Forest
Plan Alternative - Ozark NF.

Oak Woodland Alternatives
Management Area A B C D E

Acres allocated 30, 858 0 168,296 154,704

Fire regimes within this community are improved under all alternatives, even
Alternative A (Current Management), which projects very recent increases in the
current prescribed burning program into the future. Because of overall burn acres by
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alternative, Alternative C covers the greatest proportion of ecological burning needs
within this community, reaching very good benchmarks. Alternative E is next,
reaching "good" levels; other alternatives only reach "fair" benchmarks.

Shortleaf Pine-Oak Forest and Woodland

The Shortleaf Pine-Oak Forest and Woodland Community is comprised of forest and
woodland with canopies dominated (> 50%) by shortleaf pine. A variety of oaks,
including post, blackjack, black, white, and northern red oaks, along with hickory,
also are often found within the canopy and midstory. Vaccinium and bluestem
grasses are typical understory components.

This community is commonly found on xeric and dry sites, typical of ridges and steep
south and southwest aspects. It may also be found on gentler slopes and flats where
soil types result in xeric and dry conditions. This community may also occupy mesic
sites where periodic fire has influenced community composition, resulting in
dominance by shortleaf pine and fire-tolerant oak species. This community is most
abundant on the southern portions of the forest.

This community is synonymous with the Ouachita-Ozark Shortleaf Pine-Oak Forest
and Woodland Ecological System (CES202.313) of NatureServe’s International
Ecological Classification Standard. It includes the CISC Forest Types 12, 25 and 32
on all Land Types.

Pine woodland (10 to 60% canopy closure with well developed grass and herbaceous
understories) is often referred to as the shortleaf pine-bluestem grass ecosystem.
Historically, woodland conditions, created and maintained by periodic fire and
grazing, predominated within this community. Due to fire suppression over the last
century, denser closed-canopy forests with a significant component of fire-intolerant
hardwoods are now typical; the shortleaf pine-bluestem grass ecosystem has nearly
disappeared from the landscape (Bukenhofer and Hedrick 1997). Today’s dense
forests are generally more susceptible to forest health threats such as southern pine
beetle; however, insects and diseases are currently not a significant factor in this
community in the Ozarks. Some species associated with these open grassy habitats
have declined or been extirpated; many are limited today to temporary forest
openings or road rights-of-way.

Tree ring chronology studies done on the Mark Twain, Ozark, and Ouachita National
Forests indicate fire was an integral part of this forest community in pre-European
times. Fire was a tool used by the Native Americans to burn fields in attempts to
improve hunting and food gathering. When environmental factors were favorable,
these fires burned especially intensely on south-facing slopes and in pine stands
creating open woodlands and establishing grass/forb understories. Further evidence
that this ecosystem existed on the Ozark lies in the fact that remains of elk and
bison, both herbivores requiring large expanses of grasses, have been found in caves
and bluff shelters of the Ozark NF. This evidence indicates that there was sufficient
herbaceous habitat to sustain these species.
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Establishing adequate shortleaf pine regeneration is often a problem in parts of the
main division of the Ozark National Forest. In general, the Mt. Magazine District has
little trouble establishing natural regeneration, while the Bayou and Buffalo Districts
have great difficulty. This difference is due to increasing amounts of competition from
hardwoods in the northern range of the national forest. Shortleaf pine seed crops are
sporadic with good seed crops spaced about eight years apart (Shelton and Wittwer
2004). Without adequate clear mineral soil coinciding with the seed fall, natural
regeneration success is usually marginal or inadequate.

Silvicultural systems used over the life of the current forest plan have included even-
aged and uneven-aged systems. Clearcutting used in the early 1970s and mid 1980s
have resulted in numerous even-aged shortleaf pine plantations scattered
throughout the pine forest. Seed-tree and shelterwood cutting employed in the
1990s have met with mixed results due to the sporadic nature of pine seed
production and high degrees of competition. Single-tree selection has been largely
unsuccessful across the forest due to sporadic seed production and overstory shade.
As a result of this heavy reliance on natural regeneration, many regenerated acres of
the Ozark National Forest are now under-stocked with shortleaf pine. Additional
reforestation efforts, including planting, have begun to restore these areas to more
historical pine densities.

There are currently approximately 291,000 acres of this forest community on the
Ozark National Forest, representing 26 percent of forested acreage. It does not occur
on the St. Francis NF. This community has been managed extensively over the past
40 years resulting in relatively well balanced age classes; levels of mature,
regenerating, and young forests are rated as good to very good (Table 3-52). Little,
however, is currently old enough to be classified as possible old growth (> 100 years
old). Mid-aged and mature forests are primarily closed canopied—the average acre
within the moderate site classification contains approximately 90 to 110 square feet
of basal area per acre of overstory pine and 10 to 40 square feet of midstory
hardwoods. Open woodland conditions are estimated to occur on less than 2 percent
of community acreage. Prescribed fire levels just meet the lower benchmark for "fair"
conditions when viewed across the past decade, but have improved with recent
expansion of the prescribed burning program.

Environmental Effects

Key factors, indicators, and benchmarks were identified and defined (Tables 3-37
and 3-38; see introduction to the "Major Forest Community" section of this document
for general process description) to assess effects of alternatives on this community.
In addition, northern bobwhite and brown-headed nuthatch were selected as
management indicator species to help indicate effects of management on restoration
of woodlands and open forests within this community (see "Management Indicator
Species" section for effects analysis).
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Table 3-37: Key factors and indicators used to assess effects to the Shortleaf Pine-
Oak Forest and Woodland community from Forest Plan Alternatives - OSFNFs.

Key Factor/Indicator Definition

Age Diversity

Percent of total community acreage that is mature (*> 70

Percent Mature years old) includes 42% of uneven-aged acreage.

Percent of total community acreage that is possible old
growth (> 110 years old) includes 8% of uneven-aged
acreage.

Percent Possible
Old Growth

Percent of total community acreage that is regenerating (O to

Percent Regenerating 10 years old) includes 8% of uneven-aged acreage.

Percent of total community acreage that is regenerating (O to
10 years old) or young (11 to 40 years old) includes 33% of
uneven-aged acreage

Percent Regenerating and
Young

Woodland Restoration

Percent of total community acreage in woodland (> 40 years

Percent Woodland of age and with 10 to 60% canopy closure).

Fire Regime

Percent of total community acreage that has been burned

Percent Burned during any season within the past 5 years.

Percent Burned in Growing | Percent of total community acreage that has been burned
Season during the growing season (April 1 to October 15) within the
past 5 years

Density of Older Forests

Percent of mid-aged forest (41-70 years old) and mature
forest (> 70 years old) that has canopy closure between 60
and 80%.

Percent of Older Forests
with Open Canopies

*> = Greater Than

"Optimal" benchmarks for indicators related to age diversity were derived in part from
reference conditions defined for "Xeric Pine-Oak Woodlands, Western" in the Fire
Regime Condition Class Interagency Handbook (see www.frcc.gov), which was
developed using expert opinion and modeling. Reference conditions from this source
generally agree with input received during consultation with ecology experts.
"Optimal" benchmarks represent age-class percentages that would occur with a
balanced age distribution and average stand longevity of 120 years. This equivalent
"rotation age" falls between average age of senescence and maximum average age
of shortleaf pine (George Hopper, unpublished data, University of Tennessee; Loehle
1988), allowing for ample expression of old growth conditions within this community.
At the same time, benchmarks provide for levels of regenerating and young forests
adequate to sustain the community over time. "Optimal" benchmarks for fire regime
and woodland restoration indicators were also derived from the Fire Regime
Condition Class Handbook, which generally agree with input from ecology experts.
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Table 3-38: Benchmarks for Indicators used to assess effects to the Shortleaf Pine-

Oak Forest and Woodland community from forest plan alternatives - Ozark National

Forest.

Key Factor/Indicator Poor Fair Good (\als?c(i Optimal
Age Diversity Benchmarks
Percent Mature <13 13-22 23-30 >30 42
Percent Possible
old Growth <8 811 12-13 >13 17
Percent Regenerating <4.2 4.2-5.7 5.87.0 >7.0 8.3
Percent Regenerating <16 16-22 53.07 507 33
and Young
Woodland Restoration Benchmarks
Percent Woodland <17 | 17-31 | 3243 | >43 58
Fire Regime Benchmarks
Percent Burned <24 24-43 44-59 > 60 80
Perce_nt Burned in <8 814 15-19 > 20 26
Growing Season
Density of Older Forests Benchmarks
Percent of Older Forests
With Open Canopies <40 40-55 56-67 > 68 80

Indicator values were projected and rated for 10 (Table 3-39) and 50 years (Table 3-
40) under each alternative (see introduction to the "Major Forest Community" section
of this document for general process description).

Under all alternatives and time frames, mature forests remain abundant, with
surpluses above the "optimal" benchmark. Possible old growth forest, though limited
in the short term, also becomes abundant over time as forests age; it exceeds the
"optimal" benchmark after 50 years under all alternatives. Amount of regenerating
and young forests increases slightly under Alternative D (Balanced Age Class
Emphasis) and declines slightly under Alternatives C (Ecological Restoration
Emphasis) and E (Balanced Age Class/Ecological Restoration Mixed), resulting in
these alternatives being below the "good" benchmark in 50 years. Lower levels of
regeneration are due in part to higher levels of woodland restoration and forest
thinning under these two alternatives.

Plan alternatives affect the amount of pine woodland, like oak woodland, primarily
through levels of treatments used to restore woodland structure. These treatments
may include thinning by commercial timber sale, thinning by noncommercial
silvicultural treatments, and prescribed fire. Woodland restoration levels remain
"poor" across all alternatives in the short term and are improved to "fair" only for
Alternatives C (Ecological Restoration Emphasis) and E (Balanced Age
Class/Ecological Restoration Mixed). These two alternatives are the only ones to
include large objectives for woodland restoration. Although restoration efforts are not
able to restore conditions above the "good" benchmark, outcomes under these
alternatives still represent substantial improvement in status of this ecological
condition, and would greatly enhance habitat conditions for several species of
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viability concern. Higher levels of woodland restoration are limited by program
constraints, as well as other multiple uses and values.

Another measure useful for comparing effects of alternatives on pine woodland
restoration is the acres allocated to the Pine Woodland Management Area (3.A),
which has as its emphasis restoration of pine woodland structure and fire regimes.
Alternatives C (Ecological Restoration Emphasis) and E (Balanced Age Class/
Ecological Restoration Mixed) both greatly increase the acreage allocated to this
management are over that under current management (Alternative A); other
alternatives do not include use of this management area (Table 3-41).

Percent of mid-aged and mature forests in an open condition increases over time
under all alternatives (Tables 3-39 and 3-40); however, only Alternatives A (Current
Management), C (Ecological Restoration Emphasis), and E (Balanced Age
Class/Ecological Restoration Mixed) result in percentages above the "good"
benchmark.

Table 3-39: Values and Ratings of Indicators for Current and Expected Future
Conditions Within the Shortleaf Pine-Oak Forest and Woodland Community After
Implementing Plan Alternatives for 10 Years - Ozark National Forest.

. Alternatives
Key Factor/Indicator | Current A | 5 | C 5 E
Age Diversity Values/Ratings
Percent Mature 36.0 43.2 45.3 46.0 43.1 44.9
V.Good | V.Good | V.Good | V.Good | V. Good . Good
Percent Possible 3.5 7.1 8.3 8.2 7.8 7.3
Old Growth Poor Poor Poor Poor Poor Poor
. 6.4 5.9 5.5 4.4 7.7 4.3
Percent Regenerating Good Good Fair Fair V. Good Fair
Percent Regenerating 36.7 29.7 28.5 27.5 30.6 28.0
and Young V.Good | V.Good | V.Good | V.Good | V.Good . Good
Woodland Restoration Values/Ratings
1.7 3.3 3.1 6.6 2.8 6.4
Percent Woodland Poor Poor Poor Poor Poor Poor
Fire Regime Values/Ratings
Percent Burned 2‘.1 32. 36 68 4Q 54
Fair Fair Fair V. Good Fair Good
Percent Burned in Poor 32 36 68 40 54
Growing Season Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older 10.3 27.9 20.7 23.8 17.9 29.7
Forests with Open
) Poor Poor Poor Poor Poor Poor
Canopies
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Table 3-40: Values and Ratings of Indicators for Current and Expected Future

Conditions Within the Shortleaf Pine-Oak Forest and Woodland Community After
Implementing Plan Alternatives for 50 Years - Ozark National Forest.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) E
Age Diversity Values/Ratings
Percent Mature 36.0 52.7 55.3 60.8 44.8 60.8
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible 3.5 23.8 26.1 30.0 16.2 29.1
Old Growth Poor V.Good | V.Good | V.Good | V.Good | V. Good
Percent Regenerating 6.4 6.9 6.5 5'4 8.6 5':.3
Good Good Good Fair V. Good Fair
Percent Regenerating 36.7 24.7 23.1 18.6 31.5 18.3
and Young V. Good Good Good Fair V. Good Fair
Woodland Restoration Values/Ratings
1.7 9.6 8.3 32.3 7.0 32.1
Percent Woodland Poor Poor Poor Good Poor Good
Fire Regime Values/Ratings
Percent Burned 2‘.1 32. 36 68 4(? 54
Fair Fair Fair V. Good Fair Good
Percent Burned in Poor 32 36 68 40 54
Growing Season Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older Forests 10.3 72.4 53.9 65.0 38.6 82.1
with Open Canopies Poor V. Good Fair Good Poor V. Good

Table 3-41. Acres Allocated to the Pine Woodland Management Area by Forest Plan
Alternative - Ozark National Forest.

Alternatives
A B C D E
22,570 0 98,196 0 97,629

Pine Woodland MA

Acres allocated

Fire regimes within this community are improved under all alternatives, even
Alternative A (Current Management), which projects very recent increases in the
current prescribed burning program into the future. As a result of overall burn acres
by alternative, Alternative C covers the greatest proportion of ecological burning
needs within this community, reaching very good benchmarks. Alternative E is next,
reaching "good" levels; other alternatives only reach "fair" benchmarks.

Dry-Mesic Oak Forest

The Dry-Mesic Oak Forest Community is defined as forests with canopies dominated
(> 50%) by oaks, but which are not on xeric or dry sites, and which are not dominated
(> 50%) by post, blackjack, or black oaks (indicators of Dry Oak Forest and
Woodland). Shortleaf pine comprises less than 50 percent of the canopy. Midstory
and understory associates vary widely, but frequently include maple, dogwood, and
hickory. This community is found on a variety of sites, ranging from dry to mesic. It
may be found in a variety of topographical positions, including riparian areas.
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This community is synonymous with the Ouachita-Ozark Dry-Mesic Oak Forest
Ecological System (CES202.708) of NatureServe’s International Ecological
Classification Standard. It is defined as CISC Forest Types 53, 54, 55, 42, 44, 47, 48,
49, 52 when on Lower North Aspects, Middle North Aspects, and Upper North
Aspects with site indices greater than 50, and when on Lower South Aspects, Middle
South Aspects, and Upper South Aspects with site indices of greater than 60. These
CISC Forest Types are also considered Dry-Mesic Oak Forest when found on
floodplain sites.

The presence of oak dominance within this community suggests that at least
moderate levels of ecological disturbance are characteristic of this community.
Historically, this disturbance likely was caused predominately by periodic fire that
created open midstory conditions favorable to establishment of oak regeneration.
However, because of the variety of sites occupied by this community, the frequency
and intensity of fire was variable, with corresponding variability in forest density.
Ecological disturbances sufficient to maintain oak dominance may be regular or
episodic. Due to fire suppression during much of last century, denser closed-canopy
forests are now typical, and adequate oak regeneration is not present on many sites,
especially mesic ones. These dense forest conditions are believed to have been an
important factor in the susceptibility of this community to recent forest health
threats, which have resulted in significant mortality of mature oak trees.

There are currently approximately 436,000 acres of this type on the Ozark National
Forest, representing 40 percent of the forest. It does not occur on the St. Francis NF.
Like Dry Oak Forest and Woodland, the great majority (> 80%) of this forest
community is in mature, closed-canopy condition (> 70 years old, > 80% canopy
closure), although none is currently old enough to be classified as possible old growth
(> 110 years old; Table 3-44). Open forests are not abundant, and woodland
conditions are very rare. Based on data gathered in areas affected by oak mortality,
areas with desired levels of advanced oak regeneration are also rare. Prescribed fire
levels are "poor" when viewed across the past decade, but have improved with recent
expansion of the prescribed burning program.

Environmental Effects

To assess effects of alternatives on this community, key factors, indicators, and
benchmarks were identified and defined (Tables 3-42 and 3-43; see introduction to
the "Major Forest Community" section of this document for general process
description). In addition, scarlet tanager, Acadian flycatcher, and cerulean warbler
were selected as management indicator species to help indicate effects of
management on this community (see "Management Indicator Species" section for
effects analysis).
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Table 3-42: Key factors and Indicators Used to Assess Effects to the Dry-Mesic Oak
Forest Community from Forest Plan Alternatives - Ozark National Forest.

Key Factor/Indicator

Definition

Age Diversity

Percent Mature

Percent of total community acreage that is mature (*> 70
years old) includes 42% of uneven-aged acreage.

Percent Possible Old Growth

Percent of total community acreage that is possible old
growth (> 110 years old) includes 8% of uneven-aged
acreage.

Percent Regenerating

Percent of total community acreage that is regenerating (O to
10 years old) includes 8% of uneven-aged acreage.

Percent Regenerating and
Young

Percent of total community acreage that is regenerating (O to
10 years old) or young (11 to 40 years old) includes 33% of
uneven-aged acreage.

Percent with Desired
Advance Oak Regeneration

Percent of mature forest acreage (over 70 years old and
greater than 60% canopy closure) that supports more than
300 oak seedlings per acre over 2 feet in height.

Fire Regime

Percent Burned

Percent of total community acreage that has been burned
during any season within the past 7 years

Percent Burned in
Growing Season

Percent of total community acreage that has been burned
during the growing season (April 1 to October 15) within the
past 7 years.

Density of Older Forests

Percent of Older Forests
with Open Canopies or
Canopy Gaps

Percent of mid-aged forest (41 to 70 years old) and mature
forest (> 70 years old) that has canopy closure of between
60 and 80%.

*> = Greater Than

"Optimal" benchmarks for indicators related to age diversity were derived in part by
combining reference conditions for "Western Mesophytic Forest" and "Oak-Hickory-
Pine Forest," defined for the Fire Regime Condition Class Interagency Handbook (see
www.frcc.gov). These reference conditions were developed using expert opinion and
modeling and generally agree with input received during consultation with ecology
experts. "Optimal" benchmarks represent age class percentages that would occur
with a balanced age distribution and average stand longevity of 160 years. This
equivalent "rotation age" falls between average age of senescence and maximum
average age of white oak (George Hopper, unpublished data, University of
Tennessee; Loehle 1988), allowing for ample expression of old growth conditions
within this community. At the same time, benchmarks provide for levels of
regenerating and young forests adequate to sustain the community over time.
"Optimal" benchmarks for fire regime indicators were also derived from the Fire
Regime Condition Class Handbook, which generally match input from ecology
experts.
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Table 3-43: Benchmarks for Indicators Used to Assess Effects to the Dry-Mesic Oak
Forest Community from Forest Plan Alternatives - Ozark National Forest.

Key Factor/Indicator Poor Fair Good (\algzj Optimal
Age Diversity Benchmarks
Percent Mature <17 17-30 3141 >41 56
Percent Possible Old Growth <10 11-12 13-15 >15 19
Percent Regenerating <3.2 3.2-4.3 4.4-5.2 >5.2 6.2
Percent Regenerating and <12 1217 18-21 521 o5
Young
Percent with Desired
Advance Oak Regeneration <30 30-54 55-74 >75 100
Fire Regime Benchmarks
Percent Burned <24 24-43 44-59 > 60 80
Percent Burned in Growing <8 814 15-19 > 20 26
Season
Density of Older Forests Benchmarks
Percent of Older Forests
With Open Canopies or <30 3041 42-50 >50 60
Canopy Gaps

Indicator values were projected and rated for 10 (Table 3-44) and 50 years (Table 3-
45) following implementation of each alternative (see introduction to the "Major
Forest Community" section of this document for general process description).

As with Dry Oak Forest and Woodland, under all alternatives and time frames, age
class diversity remains weighted toward older forests. In all cases mature forests
remain abundant, with large surpluses above the “optimal” benchmark. Possible old
growth forest, though absent in the short term, also becomes abundant over time as
forests age; it exceeds the "optimal" benchmark under all alternatives after 50 years.
Amount of regenerating and young forests is stable or increases from current under
all alternatives over time, but remains below “good” benchmarks for most
alternatives and time frames. Exceptions are Alternatives D (Balanced Age Class
Emphasis), which reaches the "good" benchmark in 50 years for both younger forest
indicators, and Alternatives A (Current Management) and C (Ecological Restoration)
which score slightly above the "good" threshold for one of the two younger forest
indicators. Differences in effects to age diversity among alternatives are not great,
reflecting the common influence of program constraints (budget, etc.), incorporated
into the SPECTRUM model across alternatives. These constraints serve to similarly
limit the number of acres that can be treated across all alternatives.

Also similar to the Dry Oak Forest and Woodland community, advanced oak
regeneration, while improving under all alternatives over current condition, is
expected to remain well below desired levels under all alternatives as a result of low
levels of older forests in an open condition and generally moderate levels of
prescribed burning. Results indicate that under all alternatives, oak dominance is
likely to decline in regenerated stands without careful selection of stands for
regeneration and skillful use of preparatory treatments prior to regeneration cutting.
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Fire regimes within this community are improved under all alternatives, even
Alternative A (Current Management), which projects very recent increases in the
current prescribed burning program into the future. As a result of overall burn acres
by alternative, Alternative C covers the greatest proportion of ecological burning
needs within this community, reaching very good benchmarks. Alternative E is next,
reaching "good" levels; other alternatives only reach "fair" benchmarks.

Percent of older forests with open canopies or canopy gaps remains low and at "poor"
levels across all alternatives. It is highest, however, under Alternative B (Production
of Goods and Services Emphasis). Cumulatively, natural mortality is likely to thin and
create canopy gaps within this community over time thereby increasing these
percentages. However, for low intensity disturbances such as individual tree fall
gaps, residual midstory trees will likely limit desired development of understories and
oak regeneration, failing to sustain oak dominance within this community.

Table 3-44: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Dry-Mesic Oak Forest Community after Implementing Plan
Alternatives for 10 Years - Ozark NF.

. Alternatives
Key Factor/Indicator | Current y 5 | C | ) E
Age Diversity Values/Ratings
Percent Mature 90.3 86.9 85.2 86.7 85.9 86.6
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible 0.0 0.0 0.0 0.0 0.0 0.0
Old Growth Poor Poor Poor Poor Poor Poor
. 3.6 4.2 3.4 4.3 4.5 3.9
Percent Regenerating Fair Fair Poor Fair Good Fair
Percent Regenerating 8.6 9.9 10.3 10.0 10.5 9.9
and Young Poor Poor Poor Poor Poor Poor
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Fire Regime Values/Ratings
Percent Burned 11 32. 36 68 4Q 54
Poor Fair Fair V. Good Fair Good
Percent Burned 5 32 36 68 40 54
In Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older Forests | ¢ g 5.8 126 6.1 8.6 6.3
with Open Canopies or
Poor Poor Poor Poor Poor Poor
Canopy Gaps
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Table 3-45: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Dry-Mesic Oak Forest Community after Implementing Plan
Alternatives for 50 Years - Ozark National Forest.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) | E
Age Diversity Values/Ratings
Percent Mature 90.3 73.4 77.2 73.7 71.9 76.0
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible Old 0.0 68.1 69.7 68.1 66.1 70.5
Growth Poor V.Good | V.Good | V.Good | V.Good | V. Good
. 3.6 4.3 3.6 4.4 4.8 4.0
Percent Regenerating Fair Fair Fair Good Good Fair
Percent Regenerating 8.6 18.4 14.5 17.8 19.3 15.8
and Young Poor Good Fair Fair Good Fair
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Fire Regime Values/Ratings
Percent Burned 11 32. 36 68 4(? 54
Poor Fair Fair V. Good Fair Good
Percent Burned in 5 32 36 68 40 54
Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests
Percent of Older Forests 6.8 5.9 13.5 45 9.6 4.8
with Open Canopies or p
oor Poor Poor Poor Poor Poor
Canopy Gaps

Mesic Hardwood Forest

The Mesic Hardwood Forest Community is comprised of forests with canopies
dominated (> 50%) by American beech, maple, and/or walnut. It also includes forests
dominated by sweetgum, when not on floodplain sites. It may include a significant
component of mesic oaks, basswood, and cucumbertree, among others. This
community is commonly found on lower slopes and north aspects, but may also be
found on riparian or floodplain sites.

This community is synonymous with the Ouachita-Ozark Mesic Hardwood Forest
Ecological System (202.043) of NatureServe’s International Ecological Classification
Standard. It includes CISC Forest Types 50, 56, 69, 81, 82, 88 wherever they occur
and Forest Type 58 everywhere but on floodplain sites.

Historically, this community was subject to long fire return intervals. It regenerated
through a combination of gap phase dynamics, which favors shade tolerant species
such as beech and maple, and less frequent larger disturbances that provided for
persistence of less shade-tolerant species such as oaks. Forest structure is typically
multi-storied. This community is especially important for amphibians, moist site
plants, and species preferring well-developed midstories, large den trees, and
downed wood.
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There are currently approximately 7,000 acres (< 1% of Forest) of this type on the
Ozark National Forest. It does not occur on the St. Francis National Forest.

Environmental Effects

This community occupies a relatively small proportion of the forest and is typically not
expected to be the target of management actions under any alternative. Effects of all
alternatives are expected to be similarly negligible. Therefore, key factors and
indicators were not selected and analyzed. Although areas of this community may
occur within prescribed burn blocks, fire is expected to enter these sites infrequently,
if at all, with limited effects on vegetation. Regeneration of characteristic shade-
intolerant species (beech and maple) is expected to primarily occur through natural
gap phase dynamics, resulting in uneven-aged stands with old growth characteristics
over time. Persistence of shade-intolerant components of the community (mesic
oaks) will primarily be dependent on larger, more intensive natural disturbances,
such as wind or ice storms.

Riparian Forest

The Riparian Forest Community is comprised of forests with canopies dominated (>
50%) by ash, elm, sycamore, river birch, sugarberry, cottonwood, and/or willow. It
also includes forests dominated by sweetgum when on floodplain sites. Willow oak,
laurel oak, and water oak may be components.

This community is commonly found on floodplains of larger streams and rivers. The
Riparian Forest Community type should not be confused with the riparian ecological
site type. Other communities, such as Dry-Mesic Oak Forest and Mesic Hardwood
Forest, also may occur on riparian sites.

This community includes the forested associations within the Ouachita-Ozark
Riparian Ecological System (CES202.703) of NatureServe’s International Ecological
Classification Standard. It includes CISC Forest Types 46, 62, 64, 65, 68, 71, 72, 73,
75, and 78 wherever they occur and Forest Type 58 only when it occurs on floodplain
sites.

Historically, this community was subject to long fire return intervals. It regenerated
through a combination of gap phase dynamics, and disturbance caused by floods.
The prevalence of flooding as a regenerative disturbance accounts for the
abundance of shade intolerant species within this community.

There are currently approximately 2,900 acres of this type on the Ozark National
Forest, representing less than 1 percent of the Forest. It does not occur on the St.
Francis National Forest.

Environmental Effects

As with the Mesic Hardwood Forest Community, the Riparian Forest Community
occupies a relatively small proportion of the forest and is not expected to be
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frequently the target of management actions under any alternative. This community
will typically be managed under the direction for the Riparian Corridor Management
Area (3.1). Effects of all alternatives on abundance, structure, and function of this
community are expected to be similarly negligible. Therefore, key factors and
indicators were not selected and analyzed. Although areas of this community may
occur within prescribed burn blocks, fire is expected to enter these sites infrequently,
if at all, with limited effects on vegetation. Regeneration of characteristic species is
expected to primarily occur through natural gap phase dynamics and disturbance
from flooding, although limited regeneration through vegetation management is
permissible under all alternatives.

Loblolly Pine Forest

The Loblolly Pine Forest community is comprised of forests with canopies dominated
by loblolly pine. Loblolly pine is not native to the Ozark or St. Francis National Forests;
these forests represent plantations established outside of the natural range of this
species. Although they are plantations, they have not typically been managed as
monocultures. Therefore, diversity of other canopy species may range from low to
high, and may include a variety of species.

This community is synonymous with the Loblolly Pine Planted Forest Association
(CEGLOO7179) of NatureServe’s National Vegetation Classification Standard. It
includes CISC Forest Types 13 and 31.

There are currently 13,229 acres (1% of Forest) of this type on the Ozark National
Forest. There are currently 137 acres (< 1% of Forest) of this type on the St. Francis
National Forest. The great majority of Loblolly Pine Forest on the Ozark National
Forest is less than 30 years old. All of these types on the St. Francis National Forest
are in the 40- and 50-year age classes.

Environmental Effects

Although acreage of this community is relatively small, its presence is not consistent
with the general emphasis of national forest management of maintaining diversity of
native tree species and communities. While not often extremely invasive, loblolly pine
can regenerate aggressively and crowd out native trees in some cases. For these
reasons, the management objective under all alternatives is to restore loblolly
plantations to native forest communities. This objective would be accomplished by
managing existing plantations to maturity (70 to 90 years of age) at which time they
would be converted to a native forest community appropriate to the site.

Based on this objective, the single key factor identified for this community is its total
abundance, indicated by its acreage on each national forest. However, because a
relatively small acreage is involved, this indicator is not critical to sustainability of any
native systems or species. Therefore, benchmarks are liberally set at 75, 50, and 25
percent reduction of current acreage for "very good," "good," and "fair" levels,
respectively (Table 3-46).
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Table 3-46: Benchmarks for Indicators Used to Assess Effects to the Loblolly Pine
Forest Community from Forest Plan Alternatives - Ozark and St Francis National

Forests.
. . Very .
Key Factor/Indicator Poor Fair Good Good Optimal
Total Abundance Benchmarks
9,922 - 6,614 -
Total Acres on Ozark NF > 9,922 6.615 3307 <3,307
Total Acres on St. Francis NF >103 | 103-69 | 68-34 <34

Rate of conversion of loblolly pine plantations is the same across all alternatives. No
plantations reach maturity within 10 years, so no conversions occur. Within 50 years,
all have been converted on the St. Francis National Forest. Because the majority of
loblolly plantations on the Ozark are currently under 30 years of age, a large
proportion of them would not be converted after 50 years (Tables 3-47 and 3-48).

Table 3-47: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Loblolly Pine Forest Community after Implementing Plan
Alternatives for 10 Years - Ozark and St. Francis National Forest.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) | E
Total Abundance Values/Ratings
13,229 | 13,229 | 13,229 | 13,229 | 13,229 | 13,229
Total Acres on Ozark NF
Poor Poor Poor Poor Poor Poor
Total Acres on 137 137 137 137 137 137
St. Francis NF Poor Poor Poor Poor Poor Poor
Table 3-48: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Loblolly Pine Forest Community after Implementing Plan
Alternatives for 50 Years - Ozark and St. Francis National Forest.
. Alternatives
Key Factor/Indicator Current A | 5 | C | ) | E
Total Abundance Values/Ratings
Total Acres on Ozark NF 13,229 8’838 8’838 8’8.38 8’8:.38 8’8:.38
Poor Fair Fair Fair Fair Fair
Total Acres on St. Francis 137 0 0 0 0 0
NF Poor V.Good | V.Good | V.Good | V.Good | V. Good

Loess Slope Forest

The Loess Slope Forest Community is found in the Crowley’s Ridge region of the St.
Francis National Forest. It is comprised of forests with canopies dominated (> 50%)
by one or more of the following species: American beech, white oak, cherry bark oak,
southern red oak, northern red oak, post oak, black oak, southern sugar maple,
yellow poplar, or magnolia. It also includes forests dominated by sweetgum and red
maple when occurring on upland sites. This community encompasses most forests
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on upland sites on the St. Francis National Forest, but also may be found on mesic
lowland sites. Soils are typically loess in nature, formed from wind-deposited silt from
the Mississippi River.

This community includes the forested associations within the Mississippi River
Alluvial Plain Loess Slope Forest Ecological System (CES203.037) of NatureServe'’s
International Ecological Classification Standard. It includes CISC Forest Types 50, 53,
56, 58, 69, 81, 82, and 88 wherever they occur on the St. Francis National Forest.

Historically, this community was subject to variable disturbance regimes. Some
portions, typically dominated by oaks, were subject to moderate fire return intervals
(approximately 10 years on average), while others, typically dominated by beech and
maple, experienced longer fire return intervals. Management emphasis is primarily
on maintaining an oak component and limiting the proportion of yellow poplar, which
aggressively regenerates in areas of open canopy that are not subject to fire. Kudzu
is a common invasive non-native species. This community provides optimal habitat
for butternut and climbing magnolia, both species of viability concern.

Yellow poplar is present in most of the area and will quickly invade disturbed areas.
In the early 1960s and 1970s, numerous clearcuts were used to re-establish red oak
and white oak because of their wildlife benefits. These areas quickly became stocked
with yellow poplar to the detriment of oak regeneration. Today these stands are 30-
to 40-year-old commercial-sized yellow poplar stands. Oak regeneration throughout
this community is lacking due to the competitiveness of yellow poplar and other
species in addition to the presence of kudzu and other invasive species.

There are currently approximately 16,200 acres, or 86 percent of the Forest, within
this community on the St. Francis National Forest. It does not occur on the Ozark
National Forest. The large majority of this forest community is in mature, closed-
canopy condition (> 70 years old, > 80% canopy closure), although none is currently
old enough to be classified as possible old growth (> 140 years old; Table 3-64).
Open forests comprise a relatively small proportion of older forests. Advanced oak
regeneration is rated as poor based on agency experience with yellow poplar
competition. Prescribed fire levels are "poor" when viewed across the past decade,
but have improved with recent expansion of the prescribed burning program.

Environmental Effects

To assess effects of alternatives on this community, key factors, indicators, and
benchmarks were identified and defined (Tables 3-49 and 3-50; see introduction to
the "Major Forest Community" section of this document for general process
description). In addition, Acadian flycatcher has been selected as a management
indicator species to help indicate effects of management on this community (see
"Management Indicator Species" section for effects analysis).
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Table 3-49: Key Factors and Indicators Used to Assess Effects to the Loess Slope
Forest Community from Forest Plan Alternatives - St. Francis National Forest.

Key Factor/Indicator Definition

Age Diversity

Percent of total community acreage that is mature (*>

Percent Mature 70 years old) includes 42% of uneven-aged acreage.

Percent of total community acreage that is possible old
growth (> 140 years old) includes 8% of uneven-aged
acreage.

Percent Possible
Old Growth

Percent of total community acreage that is regenerating

Percent Regenerating (O to 10 years old) includes 8% of uneven-aged acreage.

Percent of total community acreage that is regenerating
(0 to 10 years old) or young (11 to 40 years old) includes
33% of uneven-aged acreage.

Percent Regenerating and
Young

Percent of mature forest acreage (over 70 years old and
> 60% canopy closure) that supports more than 300 oak
seedlings per acre over 2 feet in height.

Percent with Desired
Advance Oak Regeneration

Fire Regime

Percent of total community acreage that has been

Percent Burned burned during any season within the past 10 years.

Percent of total community acreage that has been
burned during the growing season (April 1 to October 15)
within the past 10 years.

Percent Burned in
Growing Season

Density of Older Forests

Percent of mid-aged forest (41 to 70 years old) and
mature forest (> 70 years old) that has canopy closure
between 60 and 80%.

Percent of Older Forests with
Open Canopies or Canopy Gaps

*> = Greater Than

"Optimal" benchmarks for indicators related to age diversity were derived in part from
reference conditions defined for "Mixed Mesophytic Northeast" in the Fire Regime
Condition Class Interagency Handbook (see www.frcc.gov), which was developed
using expert opinion and modeling. Reference conditions from this source generally
agree with input received during consultation with ecology experts. "Optimal"
benchmarks represent age class percentages that would occur with a balanced age
distribution and average stand longevity of 180 years. This equivalent "rotation age"
falls between average age of senescence and maximum average age of white oak
(George Hopper, unpublished data, University of Tennessee; Loehle 1988), allowing
for ample expression of old growth conditions within this community. At the same
time, benchmarks provide for levels of regenerating and young forests adequate to
sustain the community over time. "Optimal" benchmarks for fire regime and
woodland restoration indicators were also derived from the Fire Regime Condition
Class Handbook, and generally agreed with input from ecology experts.
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Table 3-50: Benchmarks for Indicators Used to Assess Effects to the Loess Slope
Forest Community from Forest Plan Alternatives - Ozark National Forest.

Key Factor/Indicator Poor Fair Good g:;)::l Optimal
Age Diversity Benchmarks
Percent Mature <18 18-33 34-46 >46 61
Percent Possible Old Growth <7 7-11 12-16 >16 22
Percent Regenerating <2.8 2.8-3.7 3.8-4.6 >4.6 5.5
Percent Regenerating and Young <7 7-11 12-16 >16 22
Percent with Dgswed Advance <30 30-54 55.74 575 100
Oak Regeneration
Fire Regime Benchmarks
Percent Burned <24 24-43 44-59 > 60 80
Percgnt Burned in <8 814 15-19 > 20 26
Growing Season
Density of Older Forests Benchmarks
Percent of O!der Forests with <30 30-41 4250 >50 60
Open Canopies or Canopy Gaps

Indicator values were projected and rated for 10 (Table 3-51) and 50 years (Table 3-
52) following implementation of each alternative (see introduction to the "Major
Forest Community" section of this document for general process description).

Under all alternatives and time frames, mature forests remain abundant, with large
surpluses above the "optimal" benchmark. Possible old growth forest, though limited
in the short term, also becomes abundant over time as forests age; it exceeds the
"optimal" benchmark after 50 years. Percent regenerating and young forests increase
across all alternatives and time frames, reaching "good" or "very good" benchmarks
within 50 years, except for Alternative B (Production of goods and Services
Emphasis), which remains stable at the "fair" level for regenerating forests.

Advanced oak regeneration, while improving under all alternatives over current
condition, is expected to remain well below desired levels under all alternatives as a
result of low levels of older forests in an open condition and generally moderate
levels of prescribed burning. Results indicate that under all alternatives, oak
dominance is likely to decline in regenerated stands without careful selection of
stands for regeneration and skillful use of preparatory treatments prior to
regeneration cutting.

Fire regimes within this community are improved under all alternatives, even
Alternative A (Current Management), which projects very recent increases in the
current prescribed burning program into the future. As a result of overall burn acres
by alternative, Alternative C covers the greatest proportion of ecological burning
needs within this community, reaching very good benchmarks. Alternative E is next,
reaching "good" levels; other alternatives only reach "fair" benchmarks.

Percentage of older forests with open canopies or canopy gaps remains low and at
"poor" levels across all alternatives. It is highest, however, under Alternative B
(Production of Goods and Services Emphasis). Cumulatively, natural mortality is likely
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to thin and create canopy gaps within this community over time thereby increasing
these percentages. However, for low intensity disturbances such as individual treefall
gaps, residual midstory trees will likely limit desired development of understories and
oak regeneration, failing to sustain oak dominance within this community.

Table 3-51: Values and Ratings of Indicators for Current and expected Future
Conditions within the Loess Slope Forest Community after Implementing Plan
Alternatives for 10 Years - Ozark National Forest.

. Alternatives
Key Factor/Indicator Current y | 5 | C | ) | E
Age Diversity Values/Ratings
Percent Mature 89.8 86.2 84.5 86.4 85.6 86.7
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible 0.0 2.0 2.0 2.2 2.2 2.2
Old Growth Poor Poor Poor Poor Poor Poor
. 3.6 4.5 3.6 4.2 4.4 3.8
Percent Regenerating Fair Good Fair Good Good Good
Percent Regenerating 9.1 10.6 11.0 10.4 10.9 10.0
and Young Fair Fair Fair Fair Fair Fair
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Fire Regime Values/Ratings
Percent Burned 14 32. 36 68 4(.) o4
Poor Fair Fair V. Good Fair Good
Percent Burned in 7 32 36 68 40 54
Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older Forests | 5 g 4.9 11.6 5.1 75 4.6
with Open Canopies or
Poor Poor Poor Poor Poor Poor
Canopy Gaps
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Table 3-52: Values and Ratings of Indicators for Current and expected Future
Conditions within the Loess Slope Forest Community after Implementing Plan
Alternatives for 50 Years - Ozark NF.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) | E
Age Diversity Values/Ratings
Percent Mature 89.8 73.5 76.9 74.8 73.5 76.7
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
Percent Possible 0.0 68.4 69.6 69.6 67.7 71.1
Old Growth Poor V.Good | V.Good | V.Good | V.Good | V. Good
Percent Regenerating 3'(.3 4.5 3'6 4.2 44 38
Fair Good Fair Good Good Good
Percent Regenerating 9.1 17.9 14.5 16.8 17.8 15.3
and Young Fair V. Good Good V. Good | V. Good Good
Percent with Desired <5
Advance Oak Poor Poor Poor Poor Poor
. Poor
Regeneration
Fire Regime Values/Ratings
Percent Burned 14 32. 36 68 4(? 54
Poor Fair Fair V. Good Fair Good
Percent Burned in 7 32 36 68 40 54
Growing Season Poor Fair Fair V. Good Fair Good
Density of Older Forests Values/Ratings
Percent of Older Forests | 5 g 5.4 12.4 2.6 8.5 2.9
with Open Canopies or p
oor Poor Poor Poor Poor Poor
Canopy Gaps

Bottomland and Floodplain Forest

The Bottomland and Floodplain Forest Community is comprised of forests on the St.
Francis National Forest with canopies dominated (> 50%) by one or more of the
following species: ash, elm, sugarberry, Nutall oak, overcup oak, willow oak, pecan,
sycamore, river birch, silver maple, water hickory, honey locust, and/or other species
indicative of floodplains and bottomlands. It also includes forests dominated by
sweetgum and red maple when occurring on bottomland and floodplain sites. This
community encompasses most forests on bottomland and floodplain sites on the St.
Francis National Forest.

This community includes the forested vegetation associations within the Mississippi
River High Floodplain (Bottomland) Forest Ecological System (CES203.196) and the
Mississippi River Riparian Forest (CES203.190) of NatureServe’s International
Ecological Classification Standard. It includes CISC Forest Types 61, 62, 63, 64, 65,
67,68,71, 72,73, 75, and 78 wherever they occur on the St. Francis NF.

Historically, this community was subject to relatively long fire return intervals. It
regenerated primarily through a combination of gap phase dynamics, and
disturbance caused by wind storms and flooding. However, canebrakes, a native rare
community frequently imbedded within the Bottomland and Floodplain Forest, is
enhanced by moderate fire return intervals. The prevalence of flooding as a
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regenerative disturbance accounts for the abundance of shade intolerant species
associated with riverfronts within this community.

There are currently approximately 2,500 acres (13% of the Forest) of this type on the
St. Francis NF. It does not occur on the Ozark NF. Currently mature forests are
abundant; however, none qualifies as possible old growth (Table 3-53). Regenerating
forests are at low levels, but regenerating and young forests together are slightly
above optimal indicating some movement over the last few decades towards a more
balanced age distribution.

Environmental Effects

Although this community occupies relatively small acreage, it represents a relatively
significant proportion of the St. Francis NF. Therefore, to assess effects of
alternatives on this community, key factors, indicators, and benchmarks were
identified and defined (Tables 3-53 and 3-54; see introduction to the "Major Forest
Community" section of this document for general process description).

Table 3-53: Key Factors and Indicators Used to Assess Effects to the Bottomland
and Floodplain Forest Community from Forest Plan Alternatives - St. Francis NF.

Key Factor/Indicator Definition

Age Diversity

Percent of total community acreage that is mature (*>

Percent Mature 70 years old) includes 42% of uneven-aged acreage.

Percent of total community acreage that is possible old
Percent Possible Old Growth growth (> 110 years old) includes 8% of uneven-aged
acreage.

Percent of total community acreage that is regenerating

Percent Regenerating (0 to 10 years old) includes 8% of uneven-aged acreage.

Percent of total community acreage that is regenerating
(0 to 10 years old) or young (11 to 40 years old) includes
33% of uneven-aged acreage.

Percent Regenerating and
Young

*> = Greater Than

"Optimal" benchmarks for indicators related to age diversity were derived in part from
reference conditions defined for "Southern Floodplain Forest" in the Fire Regime
Condition Class Interagency Handbook (see www.frcc.gov), which was developed
using expert opinion and modeling. Reference conditions from this source generally
agree with input received during consultation with ecology experts. "Optimal"
benchmarks represent age class percentages that would occur with a balanced age
distribution and average stand longevity of 190 years.
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Table 3-54. Benchmarks for Indicators Used to Assess Effects to the Bottomland
and Floodplain Forest Community from Forest Plan Alternatives - St. Francis

National Forest.

Key Factor/Indicator Poor Fair Good (\3./::)); Optimal
Age Diversity Benchmarks
Percent Mature *<32 32-44 45-54 55 65
Percent Possible Old Growth <24 24-32 33-40 *>40 47
Percent Regenerating <3.7 3.7-4.4 4.5-5.0 >5.0 5.3
Percent Regenerating and Young <10 11-14 15-18 >18 21

*< = Less Than
*> = Greater Than

Indicator values were projected and rated for 10 (Table 3-55) and 50 years (Table 3-
56) following implementation of each alternative (see introduction to the "Major
Forest Community" section of this document for general process description).

Under all alternatives and time frames, mature forests remain abundant at "very
good" benchmark levels. Possible old growth forest, though currently limited, reaches
"good" or "very good" benchmarks within the first decade, and remains so over the
50-year analysis period. Percentages of regenerating and young forests improve to
"very good" levels under Alternatives A (Current Management) and B (production of
Goods and Services Emphasis) in both the short and long term, but decline to very
low levels under the other alternatives.

Table 3-55: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Bottomland and Floodplain Forest Community after
Implementing Plan Alternatives for 10 years - St. Francis NF.

. Alternatives
Key Factor/Indicator | Current A | 5 | C | ) | E
Age Diversity Values/Ratings

Percent Mature 56.9 66.5 67.1 72.9 73.0 72.6
V.Good | V.Good | V.Good | V.Good | V.Good | V. Good

Percent Possible Old 0.0 38.2 38.4 43.0 43.2 42.8
Growth Poor Good Good V.Good | V.Good | V. Good

Percent Regenerating 3.3 6.5 5.9 0.2 0.0 0.4

Poor V. Good | V. Good Poor Poor Poor

Percent Regenerating 22.9 25.8 25.2 19.5 19.4 19.8
and Young V.Good | V.Good | V.Good | V.Good | V.Good | V. Good
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Table 3-56: Values and Ratings of Indicators for Current and Expected Future
Conditions within the Bottomland and Floodplain Forest Community after
Implementing Plan Alternatives for 50 years - St. Francis NF.

. Alternatives
Key Factor/Indicator | Current y | 5 | C | ) | E

Age Diversity Values/Ratings

56.9 56.1 59.1 87.7 88.6 86.5

Percent Mature V.Good | V.Good | V.Good | V.Good | V.Good | V. Good

Percent Possible Old 0.0 42.6 44.8 72.2 73.0 70.9
Growth Poor V.Good | V.Good | V.Good | V.Good | V. Good
Percent Regenerating 3.3 6.5 5.9 0.2 0.0 0.4
Poor V. Good | V. Good Poor Poor Poor
Percent Regenerating 22.9 25.9 23.6 0.7 0.0 1.7
and Young V. Good | V. Good | V. Good Poor Poor Poor

RARE AND SPECIAL COMMUNITIES

Rare and special communities are assemblages of plants and animals that typically
occupy a small proportion of the landscape, but which contribute significantly to plant
and animal diversity because of the number of rare species associated with them.
They typically are limited in number of occurrences, are small in size, and have
relatively discrete boundaries. Because these communities are so important to
meeting requirements for plant and animal diversity, most direction for their
management is the same under all alternatives. All alternatives emphasize
enhancing contribution of these communities to providing for diversity of plant and
animal communities, recovering threatened and endangered species, and
maintaining species viability. The only differences among alternatives with regard to
these communities are objectives for restoration of two of these communities.

Like major forest communities, these communities have been identified and defined
primarily using the International Ecological Classification Standard (NatureServe
2003, 2004, 2005) developed by NatureServe. In some cases, community names
and definitions have been modified from the Draft EIS to better correspond with this
classification standard. Community names have been simplified from this standard
for clarity in presentation and ease of use. In a few cases, ecological systems have
been lumped or split to better meet planning needs (Table 3-57).
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Table 3-57: Rare and Special Communities on the OSFNFs.
Rare Communities/Ozark NF

Glades and Barrens
Montane Oak Forest
Cliff and Talus
Sinkhole and Depression Ponds
Seeps and Fens
Canebrakes
Caves, Mines, and Karst
Emergent Wetlands
Native Grasslands

Rare Communities/St. Francis NF
Bottomland Depression
Canebrakes
Emergent Wetlands

Analysis of effects to these communities follows the same general methods used for
major forest communities. However, rare and special communities are a relatively
new area of focus for planning on the OSFNFs. Therefore, current inventory and
condition information for some of these communities is sparse. For this reason,
detailed analysis of multiple key factors for each of these communities would be
highly speculative and of limited value. To simplify analysis for these communities,
the only indicator identified for most of them is the percent of all occurrences that
are at "desired condition" as described generally in the proposed forest plan and
defined more specifically during implementation of the inventory and monitoring
program. Current qualitative ratings (poor, fair, good, very good) of this indicator are
estimated by agency biologists based on their general knowledge of field conditions
and the amount of historical management attention given to each community type.
Similarly, qualitative ratings are estimated for 10 and 50 years under each
alternative, based on the extent of threats and management needs within each
community. This relatively coarse analysis is deemed sufficient because 1) these
communities are highlighted for protection and optimal management under all
alternatives, resulting in similarly improved conditions in all cases, and 2) plan
direction includes a priority of improving inventory and monitoring of abundance and
condition of these communities, providing better assessment of these communities
as the plan is implemented.

Benchmarks for percent of occurrences at desired condition are set using the highest
standard percentages reserved for rare elements: more than 95 percent for "very
good," 85 to 95 percent for "good," 70 to 84 percent for "fair," and less than 70
percent for "poor." Elements of desired conditions to be monitored include:

Presence of characteristic species, including those of viability concern,
Structure of vegetation,

Appropriateness of current disturbance regime (e.g., fire return interval),
Presence and threat level of non-native invasive species, and

Presence and threat of degradation from non-target management actions and
recreational uses.

vVVvVYVyYVYY
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In general, on the national forest, these communities will continue to be threatened
to varying degrees under all alternatives by some combination of degradation by
recreational uses and/or non-targeted management actions, inappropriate ecological
disturbance regimes, and invasion by non-native species. Plan direction under all
alternatives is designed to minimize these threats and focus management activities
to the extent practicable on active restoration and maintenance where needed.
Results for rare communities are summarized in Tables 3-58 and 3-59.

Cumulatively, when considered across the Ozark ecoregion, prime examples of the
rare and special communities considered here are uncommon and are threatened by
development, conversion, non-native invasive species, and inappropriate disturbance
regimes. Where not identified and protected by conservation agencies and
organizations, these occurrences are highly threatened and not likely to persist as
fully functioning systems to the end of the 50-year planning horizon. This situation
makes conservation of these communities on NF land critical to sustaining them on
the landscape, and to maintaining their function in supporting native biological
diversity. The importance of national forest management is expected to increase with
time, as national forest inventories and restoration efforts improve and private land
examples of these communities are subject to increasing pressures or neglect.

Table 3-58: Ratings of Indicators for Current and Expected Future Conditions within
Rare and Special Communities after Implementing Plan Alternatives for 10 Years -
OSFNFs.

Alternatives

Indicator Current
A | B | C | D | E
Community Ratings
Percent of Glades and
Barrens at Desired Poor Fair Fair Fair Fair Fair
Condition
oo™ L oooa | v | v [ v w | v
" Good Good Good Good Good
Condition
?ae |rL(J:Se gtt (E;ce(élilrfé: h Good V. V. V. V. V.
" Good Good Good Good Good
Condition
Percent of Sinkhole and
Depression Ponds at Good M v v v v

Desired Condition Good Good Good Good Good

Percent of Seeps and

Fens at Desired Fair Good Good Good Good Good
Condition

Acres of Canebrakes Poor Poor Poor Poor Poor Poor
Restored

Percent of Caves,

Mines, and Karst at Good Good Good Good Good Good

Desired Condition
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Table 3-58: Ratings of Indicators for Current and Expected Future Conditions within
Rare and Special Communities after Implementing Plan Alternatives for 10 Years -

OSFNFs. (Continued)

Alternatives
Indicator Current
A |B [ ¢ [ b |t

Community Ratings
Percent of Emergent
Wetlands at Desired Fair Good Good Good Good Good
Condition
Acres of Native
Grassland Restored Poor Poor Poor Poor Poor Poor
Percent of Bottomland

) . V. V. V. V. V.

Deprggsmns at Desired V. Good Good Good Good Good Good
Condition

Table 3-59: Ratings of Indicators for Current and Expected Future Conditions within
Rare and Special Communities after Implementing Plan Alternatives for 50 Years -

OSFNFs.
. Alternatives
Indicator Current
A B C D E
Community Ratings

Percent of Glades and
Barrens at Desired Poor Good Good Good Good Good
Condition
Forcraooros L ooa | | % | v v ] v

" Good Good Good Good Good
Condition
?g |rL(J:§ r;tt %ceililzg h Good V. V. V. V. V.

" Good Good Good Good Good
Condition
Eircigts?;nslgnoknhdoslez}a? b Good V. V. V. V. V.

p. " Good Good Good Good Good

Desired Condition
sl B VRN VRN BN B

o Good Good Good Good Good
Condition
Acres of Canebrakes Poor Poor Poor Poor Poor Poor
Restored
Percent of Caves,
Mines, and Karst at Good Good Good Good Good Good
Desired Condition
Percent of Emergent
Wetlands at Desired Fair Good Good Good Good Good
Condition
Acres of Native Poor V. V. V. V. V.
Grassland Restored Good Good Good Good Good
B s | v | v | w | w | v [ v

P o Good Good Good Good Good Good
Condition
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Glades and Barrens

These communities are characterized by thin soils and exposed parent material that
result in localized complexes of bare soil and rock, herbaceous and/or shrubby
vegetation, and thin, often stunted woods. During wet periods, they may include
scattered shallow pools or areas of seepage. They vary in species composition
depending on the type of underlying parent material, which may be acidic or
calcareous. Field delineations of these communities include the entire complex of
characteristic vegetation composition and structure, and where practicable
connecting woodlands. Primary management needs are protection from non-target
management disturbance and recreational impacts. Periodic vegetation
management, especially prescribed fire, may be necessary to maintain or restore
desired herbaceous and/or shrubby composition. These communities are comprised

of the following Ecological Systems as defined by NatureServe: Central Interior
Highlands Calcareous Glades and Barrens (CES202.691) and Central Interior
Highlands Dry Acidic Glades and Barrens (CES202.692).

These communities harbor a variety of desert-adapted species that do not occur in
other habitats in the Ozark-Ouachita Ecoregion. These plants and animals are
remnants of a period spanning approximately 8,000 years that was hotter and dryer
than today’s climate. Glades serve an important role for the desert-adapted species
and help bring diversity to the region.

Glades have been maintained in this grass-forb-shrub condition by drought and
periodic fire. The policy of fire protection that helped restore forests to the ecoregion
during the 1900s has lead to invasion of glade habitats by fire-intolerant species
(e.g., eastern red cedar) as well as expansion of fire-adapted trees into glade
communities. This has lead to reduced populations and, in some cases, loss of glade
species and collapse of the glade community.

Woodland habitats and talus areas often connect glades allowing for species
movement among glades. Research has shown that this is the case with the collared
lizard, a glade obligate. This species will not travel through the shaded conditions
found in forests, isolating the lizards into small patches of habitat that make them
vulnerable to local extirpation. Due to the fire prevention, this species has
disappeared from many of the glades that they once inhabited. Restoration of
woodlands in areas between glades is expected to allow re-colonization of some of
these glades.

Trelease’s larkspur, bush’s yellow coneflower, and small-headed pipewort are other
species of viability concern found in glades. Many animals that are not glade-
dependent use glade habitats for critical periods of their lives. Wild turkeys use
glades for brood rearing.

Glades are especially vulnerable to damage by off-highway vehicles (OHVs) and
excessive recreational use.
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The most extensive glades on the Ozark NF occur in the Springfield Plateau Area of
the Sylamore Ranger District. Lands in the Boston Mountains and Arkansas River
Valley Areas have more restricted glade systems usually associated with bluff line
rock outcrops.

Currently, the percent of glade occurrences that are at desired conditions is estimated to
be "poor" (< 70%), due to lack of regular fire and potential recreational impacts. Under all
alternatives, this indicator is expected to improve to "fair" (70 to 84%) in the short term
(10 years) and "good" (85 to 95%) in the long term (50 years). Improvement is expected
due to the increases in prescribed burning program, and improved focus on ecological
application of fire under all alternatives. In addition, monitoring is expected to identify
where recreational uses are impacting this community, allowing application of remedial
measures. "Very good" conditions may not be attainable because of legal and practical
constraints on use of prescribed fire in some areas.

Montane Oak Forest

This system represents hardwood forests of the highest elevations of the Ouachita
Mountains, including Mount Magazine. It is found on the Ozark NF only on Mount
Magazine. Vegetation consists of either forests or open woodlands dominated by
post oak, blackjack oak, white oak, and northern red oak. It differs from Dry Oak
Forest and Woodland in that canopy trees are often stunted due to the effects of ice,
wind, and cold conditions in combination with fog, shallow soils over rock, and
periodic severe drought. Some stands form almost impenetrable thickets. This
community is defined by NatureServe’s Montane Oak Forest (CES202.306).

Currently, the percent of this community that is at desired conditions is estimated to
be "good" (85 to 95%) because its few examples on Mt. Magazine have received
management attention in recent years. It is expected that this indicator will remain
stable or improve in both the short- and long-term under all alternatives because of
the continued attention it will receive as a rare community. Because of its association
with Mount Magazine State Park, recreational threats will remain.

Cliffs and Talus

Sandstone, limestone, dolomite outcrops, and talus distinguish these communities.
Examples range from moist to dry. Cliff communities are characterized by steep,
rocky, bluffs and slopes often above streams or rivers. They are typically sparsely
vegetated, although some may be moderately well vegetated. Talus communities
occur at the bases of steep cliffs, often along larger streams and rivers, or in strongly
dissected valleys; soils are generally absent and vegetation is sparse to absent. Wind
and water erosion, along with fire around the margins, are the primary natural
dynamics influencing these communities. Field delineation of these communities
includes zones at the top and base of cliffs. Primary management needs are
protection from non-target management disturbance and recreational impacts.
Periodic vegetation management, especially prescribed fire, may be necessary to
limit encroachment by uncharacteristic vegetation. These communities are
comprised of the following Ecological Systems as defined by NatureServe: Central
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Interior Acidic Cliff and Talus (CES202.689) and Central Interior Calcareous Cliff and
Talus (CES202.690).

Associated species of viability concern include Magazine Mountain shagreen (snail),
western diamondback rattlesnake, timber rattlesnake, Ouachita leadplant, French’s
shooting star, and maple-leafed oak.

Currently, the percent of this community that is at desired conditions is estimated to
be "good" (85 to 95%) because this community is generally low maintenance and
relatively inaccessible to recreationists and nontarget management activity. This
indicator is expected to remain stable or improve to "very good" (> 95%) as inventory
and monitoring improves, and management needs are identified and addressed.
Effects of management activities in the Cliffs and Talus Community would be
primarily due to managing surrounding environments. Management of glades,
woodlands, or forest communities surrounding or intergrading with talus areas
should provide openness and fire regimes that are favorable to species associated
with this community.

Sinkhole and Depression Ponds

These communities are naturally occurring upland ponds and wetlands. They occur in
basins of sinkholes or other isolated depressions on uplands. Soils are very poorly
drained, and surface water may be present for extended periods, rarely becoming
dry. Water depth may vary greatly on a seasonal basis, and may be a meter deep or
more in the winter. Some examples become dry in the summer. Soils may be deep
(100 cm or more) consisting of peat or muck with parent material of peat, muck, or
alluvium. Many of these ponds have their geologic origin as a more-or-less complete
karst collapse feature. Some of them may display this geologic origin in a more
explicit manner with definite walls and exposed limestone or dolomite at the surface
("sinkholes"). Others are more subtle, and exist as more gentle depressions with no
exposed surface geology ("depression ponds"). Ponds vary from open water to herb-,
shrub-, or tree-dominated systems. Tree-dominated examples typically contain
various oaks including overcup and pin oak, sycamore, ash, silver maple, sweetgum,
or black gum, or a combination of these. Buttonbush is a typical shrub component.
Field delineation of these communities includes sufficient buffers to maintain
hydrology. Primary management needs are protection from non-target management
disturbance and recreational impacts. Periodic vegetation management, especially
prescribed fire during dry periods, may be necessary to limit encroachment by
uncharacteristic vegetation in herb- and shrub-dominated examples. This community
is defined by NatureServe’s Central Interior Highlands and Appalachian Sinkhole and
Depression Pond (CES202.018).

This community was likely much more abundant in the past, but has been impacted
by conversion to permanent improved ponds, or filled at the time of settlement. They
are very rare on the Forests today. These natural ponds provide islands of diversity in
the uplands and are important for bottomland plants, amphibians (for breeding), and
terrestrial animals (for drinking water). Some also get waterfowl use. Connections
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with surrounding upland forests are important to maintaining use by breeding
amphibians.

Currently, the percent of occurrences at desired condition is estimated to be "good"
(85 to 95%) because these sites have been protected under the current forest plan.
Some occurrences, however, may need maintenance to remedy encroachment by
uncharacteristic vegetation. With improved monitoring and inventory, these needs
would be identified and addressed. Therefore, this indicator is expected to improve to
"very good" (> 95%) within 10 years, and to be maintained there over the long-term
(50 years).

Seeps and Fens

These communities are typically found on side or lower slopes, the bases of bluffs,
rock ledges, and terraces of streams and rivers. They are characterized by soils that
are semi-permanently to permanently saturated as a result of groundwater seepage,
and by the presence of wetland-associated species such as sedges, ferns, and
sphagnum. Dominant vegetation may be herbs, shrubs, trees, or some complex of
the three. Field delineation of these communities includes sufficient buffers to
maintain hydrology. Downed wood in surrounding buffers are important as cover for
associated animals. Primary management needs are protection from non-target
management disturbance and recreational impacts. Periodic vegetation
management, especially prescribed fire during dry periods, may be necessary to limit
encroachment by uncharacteristic vegetation in herb- and shrub-dominated
examples. These communities are defined by NatureServe as Ouachita Mountain
Forested Seep (CES202.321) and Ozark-Ouachita Fen (CES202.052).

They are home to several salamanders with viability concerns. The Oklahoma
graybelly, dark-sided, and many-ribbed salamanders find optimal conditions here.
Portions of this community are also suitable for the Ozark zigzag, and Ouachita dusky
salamanders.

Currently, the percent of occurrences at desired condition is estimated to be "fair"
(75 to 84%) because some occurrences may have been adversely affected by
management actions directed at other uses and values. With heightened attention
given to these communities under all alternatives, this indicator is expected to
improve to "good" within 10 years and “"very good" within 50 years, as time and
directed management where needed work to recover affected occurrences. Because
these communities are wet to moist most or all of the year, the increased prescribed
fire under all alternatives is not expected to have large effects; however, fire is
expected to affect the margins of this community by opening and renewing
vegetation. This effect is presumably desirable as part of the natural disturbance
regime to which these systems have been historically exposed.

Canebrakes

This community is characterized by almost monotypic stands of giant or switch cane
(Arundinaria gigantea), usually with no or low densities of overstory tree canopy.
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Typically, it is found in bottomlands or stream terraces. Although cane is found
commonly as an understory component on many of these sites, treatment as a rare
community is reserved only for larger patches (generally > 0.25 acres) exhibiting high
densities that result in nearly monotypic conditions, or to areas selected for
restoration of such conditions. Primary management needs are restoration and
maintenance of areas already supporting a significant cane component through
overstory reduction and prescribed fire on approximately 7 to 10 year intervals
(Brantley and Pratt, 2001). Although several associations described by NatureServe
(200143, 2001b) include cane as a major component, this community most closely
corresponds to Floodplain Canebrake (CEGLO03836).

Species using this community include black bear and Swainson’s warbler, which has
the highest Partners-in-Flight species concern score of any bird on these national
forests. It is believed that loss of this habitat type has impacted the Swainson’s
warbler populations range-wide.

Although at the time of European settlement canebrakes were common in the
Southeast, they rapidly disappeared following settlement due to factors such as
overgrazing, clearing of land for farming, altered burning regimes, and changes in
floodplain hydrology (Brantley and Pratt 2001, Pratt and Brantley 1997). Large
canebrakes are extremely rare today; therefore, it is critical to maintain and, where
practical, restore these communities where they occur on Forest Service land.

Currently on the OSFNFs, there are essentially no examples of this community at
desired conditions. Therefore, adding this community to the diversity of plant and
animal communities on the forest will require targeted restoration. How much
restoration of this type is ecologically desirable? During historical reference periods,
canebrakes could occupy large areas of floodplain, possibly as a result of abandoned
fields of Native Americans. Because restoration methods are not widely proven and
riparian zones are so highly valued for other uses and values, restoration of
canebrakes to historical levels is not feasible or socially desirable. However, some
restoration of this native community is desirable to enhance community diversity and
to develop experience in restoration methods. For this reason, relatively small
canebrake restoration objectives are included under Alternatives C (Ecological
Restoration Emphasis) and E (Balanced Age Class/Restoration Mix; Table 3-60).

Table 3-60: Canebrake Restoration Objectives (in Acres) for Forest Plan Revision
Alternatives - OSFNFs.

Forest Unit Alternatives
A B C D E
Ozark 0 0 100 5 =
St. Francis 0 0 50 5 5%
Total 0 0 150 0 =

Because cane is widely distributed but there are few to no sites qualifying as prime
examples, the indicator for this rare community differs from that used for the other
rare communities. Instead of using percent of occurrences at desired condition, the
indicator is the total number of acres restored to desired conditions. Benchmarks for
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this indicator based on reference conditions are very high relative to both current and
future conditions under any alternative. Therefore, current conditions and future
outcomes in all cases are rated as "poor." Nevertheless, Alternatives C and E would
result in improved conditions for this community; the other alternatives would not.

Caves, Mines, and Karst

These communities are characterized by natural and human-made openings in the
ground that extend, for the most part, beyond the influence of sunlight and weather,
creating habitats buffered from the surface environment. Included and inseparable
from caves are karst features including sinkholes and sinking streams that lead to
subterranean environments, and springs that flow from them. Surfaces of karstlands
are directly linked to subterranean cave water systems and aquifers (Kastning and
Kastning 1990). Caves in carbonate rocks are formed by a solution process that
dissolves away rock by weak acid carried in groundwater as it seeps and flows
through the subsurface rock. Underground aquatic systems contain their own
community of organisms. Caves may contain a variety of microhabitats including
streams, pools, wet stone, and mudflows along with dry rock and mud banks. Cave
faunal assemblages vary widely within and between caves depending on
microhabitats and history of connectivity between and within cave systems. Many
bats are dependant on caves, both seasonally and year-round. Field delineation to
the extent practicable includes buffers necessary to maintain subsurface hydrology,
and quality of springs within the vicinity of spring sources. Primary management
needs are protection from non-target management disturbance and recreational
impacts, and maintenance of subsurface water quality and flow.

Caves on Ozark NF significantly contribute to the forest's biological diversity. Twelve
species of viability concern are associated with this community, including five
salamanders, two cavefish, three invertebrates, and two bats. Caves are sensitive to
pollution, human disturbance, and changes in hydrology. Any one of these factors
can change the ecology of a cave and affect species that live there.

Endangered bats inhabit several caves on the forest. Cave gates that exclude
intruders have been placed on some caves that have had problems with disturbance.
Generally, the larger a cave the greater the number of species it hosts. The most
diverse cave on the Ozark NF is Blanchard Springs Caverns. Prior to development by
the Forest Service, Blanchard Springs Caverns housed a gray bat hibernating colony
of 5,000 to 7,000 individuals. Construction in the caverns began in 1963, and the
cave was opened to the public in 197 3. By the winter of 1978-1979, the hibernating
colony decreased to 150 gray bats and reached a low of only 33 bats during the
winter of 1985-1986. Since that winter, the USFS has limited disturbance at the
roost site, which is located near the natural entrance. The bat population has
increased dramatically to populations over ten times greater than pre-development
populations (see analysis for the gray bat under the section on "Endangered
Species").

Although caves on the Ozark NF have been studied and monitored intensely, much
remains unknown. Access to caves is controlled through a permit system, which
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takes into account the significance of the cave and the species present. Monitoring
includes bio-inventories and bio-assessments on caves suspected to be biologically
significant as well as counts of endangered species populations in caves with a
history of harboring endangered species.

Caves, Mines, and Karst habitats are identified under all alternatives as rare
communities to be protected. Protection measures are designed to curb pollution
and prevent damaging levels of human disturbance and changes in hydrology.

Following monitoring protocols established in endangered species recovery plans will
minimize detrimental effects to endangered species. Information gained from the
surveys will allow managers to evaluate if steps being employed for the species are
working.

Currently, the percent of occurrences meeting desired conditions is estimated to be
"good" because caves have been a focus of management attention under the current
plan. Additional inventories are needed for some caves, so a “"very good" rating is
currently not warranted. Given the variety and types of threats to cave systems,
attaining a "very good" rating (> 95% at desired conditions) for extended periods is
unlikely; therefore, future outcomes under all alternatives are estimated to remain
stable at "good" levels.

Emergent Wetlands

These communities include areas that maintain standing water throughout the year
(or the majority of the year) and are not covered under other wetland rare or special
communities described in this section. They include beaver impoundments, human-
made ponds and waterholes, and shallows surrounding lakes and larger ponds that
support emergent wetland vegetation. These communities are included here and
classified as special because of their limited occurrence on the landscape and their
value in providing for diversity of plants and animals. To some extent, they serve to
replace natural depression ponds that may have been lost during settlement, and
beaver activity that also is likely less than that present under reference conditions.
However, because they typically have not been designed to mimic natural conditions,
their locations, distribution, abundance, and condition may be outside the natural
variation for habitats of this type. For these reasons, they are to be maintained as
wetlands where practicable under all alternatives, but are not given the same level of
priority for protection and maintenance as native rare communities, and may be
modified as needed to meet multiple-use objectives.

Ponds serve many biological functions in uplands of the national forest. Vernal
(temporary) ponds are extremely important to reproduction of amphibians, several
species of which are of viability concern. Suitability for amphibian reproduction
depends on structural conditions in the pond and length of time they hold water
(hydro period). Different hydro periods provide for different amphibian species.
Where they serve as important amphibian breeding areas, connections with mature
forested uplands are important to allow migration to and from the ponds. Well-
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traveled roads near these ponds can act as barriers and cause high levels of
mortality to migrating amphibians. Downed wood in surrounding areas is important to
provide cover for associated animals.

Permanent (year round) ponds provide water for terrestrial wildlife, which becomes
critical during drought periods. This allows many species to survive in areas where
they would not be able to live during droughts. Ponds increase the carrying capacity
for many animal species. Ponds provide riparian zones that influence the growth of a
variety of plants used by many wildlife species. They are very important for bats as a
water and food (insect) source.

Because of the importance of this community to amphibians of viability concern,
desired conditions used to assess the indicator for this community are focused on
their suitability for supporting these species. Therefore, the indicator is the percent of
occurrences that meet desired

Currently, ponds are not uncommon, as a result the current forest plan objective of
providing two permanent ponds per section of land (640 acres) where year-round
water is lacking. However, there are still areas of the OSFNFs that fall below this
standard.

The percent of occurrences currently meeting desired conditions within this
community is estimated to be "fair" (75 to 84%). Because of the number of species of
viability concern in this group, emphasis is given (when making this estimate) to
desired conditions relevant to breeding amphibians. The estimate of current
condition reflects that areas immediately surrounding ponds may sometimes not be
favorable to these species in terms of vegetation structure and presence of rock and
log cover.

All alternatives continue the pond-building program on NF land and include
monitoring and maintenance of existing ponds. Improved ecological sensitivity during
construction, maintenance, and project planning for surrounding habitats are
expected to improve conditions to "good" within 10 years, and maintain that level
over the long-term. In addition, projects that include pond construction are expected
to make greater consideration and be better informed on effects to rare communities
such as Seeps and Fens, avoiding adverse effects that may have sometimes
occurred in the past.

Native Grasslands

These communities are defined as areas greater than two acres in size with less than
10 percent canopy closure in trees dominated by a grassy ground layer that is
comprised of more than approximately 50 percent cover in native plant species.
These may be areas imbedded within pine and oak woodland, permanent openings
within forest, or maintained fields or pastures. They are typically maintained with fire,
but may also be maintained by other methods such as mowing and herbicide. These
communities are rich in wildlife supporting an abundance of native grasses and
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wildflowers, insects, ground-nesting birds, small mammals, and raptors and other
predators. Primary management needs are restoring native species composition, and
efficient maintenance in an open condition.

Historically, native grasslands occurred primarily as open areas scattered within oak
woodland mosaics. Large areas of true grassland were not likely. Under plan
alternatives, some areas of native grassland may be restored over time within
woodland restoration areas where fire reduces overstories to grassland levels (< 10%
canopy) in patches large enough to be mapped. However, additional opportunity
exists to restore native grasslands to permanent pastures currently dominated with
non-native grasses such as fescue. Like canebrake, restoration of this native
grassland requires focused restoration efforts. Therefore, instead of using percent of
occurrences at desired condition as an indicator for this community, the indicator
used is the total number of acres restored to desired conditions.

Currently, approximately 7,072 acres are allocated to Management Area 3.J,
Pastures and Large Wildlife Openings. An "optimal" ecological benchmark is to have
all of these acres dominated by native grasses. Benchmarks for "very good," "good,"
"fair," and "poor" conditions are set using standard percentages for rare elements of
the landscape (Table 3-61).

Table 3-61: Benchmarks for the native Grassland Restoration Indicator (Acres of
Pasture Restored) - Ozark NF.

Very

Key Factor/Indicator Poor Fair Good Good

Optimal

Age Diversity Benchmarks

5,302- 6,011-

Total Acres in Native Grassland <5,302 6,010 6.717

>6,718 7,072

Restoration of native grasslands is part of current management on the Ozark NF. To
date, nearly 1,000 acres have been restored. Approximately 200 acres are being
restored each year. This rate of restoration is included under each alternative, but is
doubled for Alternative C (Ecological Restoration Emphasis). This level of restoration
results in considerable progress under all alternatives, although all indicators remain
below the "poor" benchmark in the short-term (Table 3-62). In the long term, all
alternatives would result in restoration of most or all of improved pastures, exceeding
the "very good" benchmark.

Table 3-62: Values and Ratings of the Indicator for the Native Grassland
Community after Implementing Plan Alternatives for 10 and 50 Years - Ozark NF.

Key Factor/Indicator | Current AU
A | B | C | D | E
Abundance of Native Grassland
Total Acres in Native 1,000 3,000 3,000 5,000 3,000 3,000
Grassland in 10 years Poor Poor Poor Poor Poor Poor
Total Acres in Native 1,000 7,000 7,000 7,000 7,000 7,000
Grassland in 50 years Poor V.Good | V.Good | V.Good | V.Good | V. Good
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Bottomland Depression

These communities include the swamps of the Mississippi River floodplain. They are
characterized by semi-permanently flooded to saturated depressional areas within
bottomland and floodplain sites. Typical dominant species include bald-cypress,
water tupelo, and black willow. Primary management needs are maintenance of
hydrologic regimes. These communities are defined by NatureServe’s Lower
Mississippi River Bottomland Depression (CES202.490).

Currently, percent of this community that is at desired conditions is estimated to be
"very good" (> 95%) because this community is maintained primarily by Mississippi
River flooding and has been relatively unaffected by recreationists and management
activity in the surrounding Bottomland and Floodplain Forest Community. This
indicator is expected to remain stable, even as management activity occurs within
surrounding forests due to improved recognition and inventory of this rare community
under all alternatives.

MANAGEMENT INDICATOR SPECIES
Affected Environment

National Forest Management Act (NFMA) regulations, adopted in 1982, require
selection of management indicator species (MIS) during development of forest plans
(36 CFR 219.19 [a]). Reasons for their selection must be stated. This section
describes the MIS selected for the revised Land and Resource Management Plan and
the conditions they are to represent. A more complete documentation of the MIS
selection process is contained in the OSFNFs MIS process paper.

MIS are selected "because their population changes are believed to indicate the
effects of management activities" (36 CFR 219[a][1]). They are used during planning
to help compare effects of alternatives (36 CFR 219.19[a][2]), and as a focus for
monitoring (36 CFR 219.19[a][6]). Where appropriate, MIS represent the following
groups of species (36 CFR 219[a][1]):

Threatened and endangered species on State and Federal lists;
Species with special habitat needs;

Species commonly hunted, fished, or trapped;

Non-game species of special interest; and

Species selected to indicate effects on other species of selected major
biological communities.

vVvvyyvyy

Since adoption of these regulations, MIS concept has been reviewed and critiqued by
the scientific community (Caro and O’'Doherty 1999, Simberloff 1998, Noss 1990,
Landres et al. 1988, and Weaver 1995). These reviews identify proper uses and
limitations of the indicator species concept. They generally caution against
overreaching in use of indicator species, especially when making inferences about
ecological conditions or status of other species within a community. Caution is
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needed because many different factors may affect populations of each species
within a community, and each species’ ecological niche within a community is
unique.

To reflect this current scientific understanding while meeting the letter and spirit of
regulations, we have made great effort to clearly define the legitimate uses and
limitations of each selected MIS. The MIS process is but one tool used to develop
management strategies and monitoring programs designed to meet NFMA
requirements related to diversity of plant and animal communities. Other elements
used for comprehensive planning for plant and animal diversity include: objectives
and standards for maintenance and restoration of desired ecological conditions
based on knowledge of overall ecosystem structure and function; biological
evaluations and assessments at both the forest plan and site-specific project levels;
and evaluation of risk to species of viability concern at the forest plan level. Other
elements important to monitoring effects of plan implementation on plant and animal
diversity include, where appropriate, monitoring of key ecological conditions; levels of
management activities important to restoration and maintenance of community
diversity; species assemblages (birds, bats, fish, etc.); harvest levels of game and
other demand species; and populations of threatened, endangered, and sensitive
species.

Effects of alternatives on terrestrial MIS were analyzed using a COMPATS
(Computerized Project Analysis of Timber Sales) spreadsheet that totals habitat
capability for each species. Forest stands are evaluated by their forest type, age, and
treatments they have received such as thinning, wildlife stand improvement,
prescribed fire, and site preparation. Additional improvements such as wildlife
openings and ponds are also considered. Current habitat conditions are compared to
predict habitat for each alternative at 10 and 50 years after implementation starts.
Numbers of animals are estimates of habitat potential and not actual numbers of
animals. Factors such as poaching and limiting conditions on wintering grounds are
factors that may affect actual numbers.

In summary, 17 species were selected as MIS for the Revised Forest Plan. Fifteen are
terrestrial species; two are aquatic species. They will be used to assess effects of
alternatives and to help monitor results of implementing the selected alternative.
Within specific major forest communities and terrestrial habitats, there is discussion
of individual MIS and their expected response to each alternative. Viable populations
of MIS are expected within all alternatives. However, the mix of habitat components
by alternative will influence the degree to which increases or decreases are expected
for each MIS.

Under the Revised Plan, the OSFNFs are moving to a community approach for
monitoring aquatic species. Because of this method, only two aquatic species are
included in the MIS species list. This community approach will involve looking at the
fish community as a whole ecosystem and using tools like the Index of Biotic Integrity
(IBI) to access conditions and evaluate trends in the aquatic community. The IBI will
involve metrics, which will take into consideration fish characteristics like feeding
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guilds, reproductive guilds, growth anomalies, and others. This method will allow the
OSFNFs to better assess the overall health of the aquatic ecosystem.

Table 3-63 lists the Management Indicator Species for the OSFNFs and indicates the
reasons each was chosen. Following Table 3-63 each species is discussed

individually.

Table 3-63: Management Indicator Species Selected and Reason(s) For Selection.

ST Ozark o . Selection Criteria Indicators

Name Francis

Northern Restoration of pine and oak woodland and native
. X
Bobwhite grasslands
Whitetail Deer X X Meeting hunting demand for this species
Black Bear X Meeting hunting demand for this species
Wild Turkey X X Meeting hunting demand for this species
Prairie Warbler X Regenerating forest communities on the Ozark NF
Yellow- . . .
breasted Chat X Regenerating forest communities on the St. Francis NF
Brown-headed .
Nuthatch X Open pine forest and woodland
Northern X Communities associated with forests in riparian areas
Parula
Rufous- Maintaining viability of this species through active
crowned X maintenance of glades along bluff lines on Mt. Magazine
Sparrow
Cerulean Communities associated with mature hardwood forest
X X with complex canopy structures and Dry-Mesic Oak Forest
Warbler g
communities on the Ozark NF

Ovenbird On Dry-Mesic Oak Forests
Red-headed Oak woodland overstories
Woodpecker
Pileated X X Large snags and snag-dependent wildlife on both forests
Woodpecker g & gdep
Scarlet N Forest interior bird communities and mature Dry-Mesic
Tanager Oak Forest communities on the Ozark NF

. Forest interior bird communities on the St. Francis NF,
Acadian . o

X X and on mature mesic hardwood forest communities on
Flycatcher
both forests.

Smallmouth N Meeting fishing demand for this species, and on cool-
Bass water stream communities
Ié?ﬂ;iemOUth X X Meeting fishing demand for this species
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TERRESTRIAL MANAGEMENT INDICATOR SPECIES

Northern Bobwhite
Affected Environment

The northern bobwhite (quail or bobwhite) was selected as a MIS species because it
represents a habitat condition that has declined severely in the last several decades.
This habitat condition is important to a variety of plants and animals. Historically,
quail thrived on lands that are now OSFNFs due to the significant amount of oak
savanna, oak woodland, and glade habitat that was maintained by periodic fire.

Quail continued to thrive as land was settled, cut, grazed, and burned. The creation
of small farms with shrubby edges provided adequate habitat for quail. As farms
failed and fire prevention became the norm, a much thicker forest replaced forests
maintained by open fire. Habitat conditions beneficial to quail and many other
species began to decline.

Today, quail are rare on the forests except where restored glades, native fields, early
seral forest, and thinned and burned forest conditions have been reestablished.
These conditions are at historic lows on the forests.

Expected trends in quail habitat and populations are evaluated in terms of each
alternative by tracking the amount of forest types and age class distribution, the
silvicultural treatments used (including prescribed fire), and the amounts of pine-
bluestem and savanna/woodland habitats that are maintained.

Direct, Indirect, and Cumulative Effects

Differences in alternatives result from changes due to several factors. These include
natural succession, regenerating young forest stands, thinning older stands, restoring
pine/oak woodland and savanna conditions, rotational burning, and construction of
ponds and wildlife openings in selected forest communities.

See the "Demand Species" section for Bobwhite Quail on Page 3-284 for effects on
this species.

Whitetail Deer

Affected Environment

Whitetail deer was chosen as a MIS due to its popularity as a hunting species.
Tracking habitat conditions will indicate how much forest management is contributing
to conditions needed for this game animal. Historically, deer browse was maintained

mainly by fire. Glades, woodlands, and forests provided grasses, herbs, soft mast,
and browse for deer. Woodlands and forests provided for hard mast requirements.
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Expected trends in deer habitat and populations are evaluated in terms of each
alternative by tracking the amount of forest types and age class distribution, the
silvicultural treatments used (including prescribed fire), and the amounts of pine-
bluestem and savanna/woodland habitats that are maintained.

Direct, Indirect, and Cumulative Effects

Differences in alternatives result from changes due to several factors. These include
natural succession, regenerating young forest stands, thinning older stands, restoring
pine/oak woodland and savanna conditions, rotational burning, and construction of
ponds and wildlife openings in selected forest communities.

See the "Demand Species" section for whitetail deer on Page 3-277 for effects on
this species.

Black Bear
Affected Environment

Black bear was chosen as a MIS due to its popularity as a hunting species. Tracking
habitat conditions will indicate how much forest management is contributing to
conditions needed for this game animal.

On the Forests, the preferred habitat for black bear are areas that are relatively
isolated from disturbance and are comprised of mature hardwood, hardwood-pine,
and pine-hardwood forest types that provide hard mast with O to 5-year-old
regeneration areas and food plots intermixed. The regeneration areas provide cover;
the regeneration areas and food plots provide forage and soft mast.

Arkansas Game and Fish Commission regulates black bear harvest based on
population information and expert opinion of population size, including nuisance
reports. Harvest quotas and number of animals harvested along with AGFC
populations will be monitored as an indicator of how plan implementation is affecting
black bear populations and associated hunting opportunities.

Direct, Indirect, and Cumulative Effects

See the "Demand Species" section for black bear on Page 3-287 for effects on this
species.

Wild Turkey

Affected Environment

Wild turkey was chosen as a MIS due to its popularity as a hunting species and its
need for a diverse mix of habitat types. Wild turkey was historically abundant on the

forests. Habitat destruction and over hunting decimated populations in the early
1900s. Restocking efforts and habitat improvement have lead to increasing
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populations for the last 30 years. Open areas with high insect populations are critical
as brood rearing areas. Historically, glades pine-bluestem, and oak savanna areas
provided this habitat. Recently constructed "natural openings", food plots, and forest
regeneration areas have served this purpose.

Expected trends in wild turkey habitat and populations for each alternative are
evaluated in terms of the amount of forest types and age class distribution, the
silvicultural treatments used (including prescribed fire), and the amounts of pine-
bluestem and savanna/woodland habitats that are maintained.

Direct, Indirect, and Cumulative Effects

See the "Demand Species" section for wild turkey on Page 3-282 for effects on this
species.

Prairie Warbler
Affected Environment

Prairie warbler was chosen as a MIS due to its status as a Neotropical migratory bird
of concern that has specialized habitat needs. Optimal habitat conditions for this
species are even-aged regenerating forests of stand size or larger. Monitoring in the
Ozark-Ouachita physiographic province shows a declining trend for this species.

Potential populations will be evaluated by tracking the amount of stand-sized early
seral habitat and the amount of pine-bluestem and oak savanna/woodland habitats
maintained in each alternative.

Direct and Indirect Effects

Analysis of the predicted effects of production of prairie warbler habitat on the
Forests after one decade and five decades for each alternative is reported in Table 3-
31. Differences in alternatives result from changes due to several factors. These
include natural succession, regenerating young even-aged forest stands, and
restoring pine/oak woodland and savanna conditions.

This analysis shows significant increases in habitat conditions over present
conditions for all alternatives. Alternatives C, D, and E show the most gains followed
by A and B. Percentages of increases are depicted in Table 3-64.

Table 3-64: Predicted Increase/Decrease in Prairie Warbler Habitat by Alternative.

Decade Alternatives
A B C D E
1 +46% +28% +73% +68% +62%
5 +58% +32% +80% +86% +64%
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Cumulative Effects

Private lands play an important role in providing habitat for this species; however,
fluctuations in market prices affect amounts of early seral habitat produced on
private lands more than it does on NF land. Regeneration on public land will play a
significant role for this species especially when timber markets are down.

Yellow-Breasted Chat

Affected Environment

Yellow-breasted chat was selected to represent species needing early seral habitat
conditions on the St .Francis National Forest. It occupies regenerating forest in small

and large patch sizes.

Potential populations will be evaluated by tracking the amount of early seral habitat
maintained on the St. Francis NF.

Direct and Indirect Effects

Analysis of the predicted effects of production of Yellow-breasted chat habitat on St.
Francis NF after one decade and five decades for each alternative are found on
Table 3-65 Alternatives A, D, and C show significant increases. Alternative E shows a
slight increase with alternative B showing no change from current condition.

Table 3-65: Predicted Increase/Decrease in Yellow-Breasted Chat Habitat by
Alternative.

Decade Alternatives
A B C D E
1 +25% No Change +16.7% | +22.2% | +5.6%
5 +25% No Change +16.7% | +22.2% | +5.6%

Cumulative Effects
Private lands play an important role in providing habitat for this species on the Ozark
NF but little private land is in timber production in or around St. Francis NF.

Regeneration on NF lands will play a significant role for this species especially in Lee
and Phillips Counties.

Brown-Headed Nuthatch
Affected Environment
Brown-headed nuthatch was chosen to represent species needing pine woodland

condition. This species is currently rare on the Forests but should increase in
numbers as pine woodland condition is restored.
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Potential populations will evaluated by tracking the amount of pine woodland
condition on the Forests.

Direct and Indirect Effects
Analysis of the predicted effects of production of brown-headed nuthatch habitat on
the Forests after one decade and five decades for each alternative is shown in

Table 3-66.

Table 3-66: Predicted Acres in Brown-Headed Nuthatch Habitat by Alternative.

Decade Acres per Alternative
Current A B C D E
5,300
1 10,200 9,400 20,300 8,600 | 19,500
5 29,800 | 25,900 | 100,100 | 21,800 | 99,500

Alternatives C and E, which are restoration alternatives, show significant increases in
brown-headed nuthatch habitat. Alternatives A, B, and D show little progress.

Cumulative Effects
Private lands in or around Ozark-St Francis NFs is expected to contribute little to

production of habitat for this species. NF lands will contain most of the suitable
habitat for this species.

Northern Parula
Affected Environment

Northern parula was chosen to represent species needing riparian forest condition.
They are common summer residents along the forests' wooded rivers and streams.

Potential populations will be evaluated by tracking mature riparian habitat on the
Forests.

Direct and Indirect Effects

Analysis of the predicted effects of production of northern parula habitat on the
Forests after one decade and five decades for each alternative is displayed in
Table 3-67. All alternatives show significant increases in northern parula habitat after
ten years of implementation. After 50 years, habitat for this species remains
significantly increased for Alternatives E, D, and C. Alternative B returns to current
levels and Alternative A shows about a 10 percent reduction from current levels. :

3-152 FINAL ENVIRONMENTAL IMPACT STATEMENT



OZARK-ST. FRANCIS NATIONAL FORESTS CHAPTER 3

Table 3-67: Predicted Increase/Decrease in Northern Parula Habitat by Alternative.

Decade Alternatives
A B C D E
1 +18.8 +18.4 +24.8 +24.7 +14.7
5 -9.9 +0.8 +24.7 +25.2 +29.2

Cumulative Effects

Private lands are expected to continue to provide suitable lands for this species on a
moderate portion of the private riparian lands.

Acadian Flycatcher
Affected Environment

Acadian flycatcher was chosen to represent species needing mid-aged to mature
forest stages of Loess Slope Forest found on Crowley’s Ridge of St. Francis NF.

Potential populations will be evaluated by tracking mid-aged to mature Loess Slope
Forest.

Direct and Indirect Effects

Analysis of the predicted effects of production of Acadian flycatcher habitat on the St.
Francis NF after one decade and five decades for each alternative is displayed in
Table 3-68. All alternatives show little change in Acadian flycatcher habitat after ten
years of implementation. After fifty years, habitat for this species remains essentially
at current levels for all alternatives except Alternative B, which shows a slight
increase in Acadian flycatcher habitat.

Table 3-68: Predicted Increase/Decrease in Acadian Flycatcher Habitat by Alternative.

Decade Alternatives
A B C D E
1 03% | +1.1% | -0.4% | -0.6% 0
5 -0.5% +5.3% -1.4% -1.2% -0.5

Cumulative Effects
Private lands around the St. Francis NF are expected to provide little habitat for this

species. Other lands along Crowley’s Ridge should provide moderate amounts of
habitat for the Acadian flycatcher.
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Rufous-Crowned Sparrow
Affected Environment

Rufous-crowned sparrow is a common resident in the desert southwest but is very
rare on the Forests and in Arkansas. It was chosen as an MIS to track habitat
conditions for this species that require maintained glades along bluff lines.

Glades containing rufous-crowned sparrows will be tracked as maintained or not. The
species is currently only known to reside on the Ozark NF at Mt. Magazine.

Direct and Indirect Effects

All alternatives propose managing glades associated with this species. Populations
are expected to remain at low levels due to the limited amount of habitat available.

Cumulative Effects

Private and state lands are not expected to provide for this species unless
catastrophic wildfires such as were experienced in 1980 provide temporary habitat
as was created on Mt Nebo in 1980.

Cerulean Warbler

Affected Environment

Cerulean warbler was chosen as an MIS to represent species needing mature and
over-mature forest with a complex canopy structure on highly productive sites.

Potential habitat will be tracked by calculating acres of forest age 70 and over that
have a site index of 70 or over. The Forests will continue to work with local
ornithologists to refine habitat evaluation for this species.

Effects of prescribed burning on occurrence of this species will be tracked.
Direct and Indirect Effects

Analysis of the predicted effects of production of cerulean warbler habitat on the
Forests after one decade and five decades for each alternative is as follows in
Table 3-69.

Potential cerulean habitat, as measured by abundance of mature forests on sites
with indices over 70, is expected to decline slightly under all alternatives; however,
total abundance and percent of mesic forests in mature condition remain very high in
all cases (Table 3-36). The percent of mesic forests in a mature condition with
canopy gaps is currently relatively low, and is expected to remain low under all
alternatives, at least to the extent that it is affected by vegetation management.
Additional acreage may be added to this condition over the long term as a result of
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natural disturbance events and mortality of large canopy trees. The extent of this
effect is uncertain due to the unpredictability of natural disturbance events and the
lack of data relevant to older forest conditions, but would likely be similar across
alternatives. Results presented here reflect only effects of management actions on
creation of canopy gaps to highlight differences in management intensities across
alternatives. Alternatives D and E increase acreage of mature mesic forests with
canopy gaps primarily due to higher levels of uneven-aged management and thinning
included under these alternatives.

Table 3-69: Effects to Cerulean Warbler Habitat by Alternative.

Alternatives
Decade
Current | A B C D E

Mature Mesic Forest
% Change from - -3.6 2.2 -3.6 -3.7 3.1
Current—Decade 1
% Change from - -18.6 -11.0 -17.1 -18.7 -14.4
Current -Decade 5
Acres—Decade 1 290,400 | 280,000 | 284,000 | 280,000 | 279,700 | 281,500
Acres—Decade 5 290,400 | 236,500 | 258,300 | 240,700 | 236,000 | 248,600
% of Mesic Forest
that is Mature 89.7 86.5 87.8 86.5 86.4 87.0
-Decade 1
% of Mesic Forest
that is Mature 89.7 73.1 79.8 74.4 72.9 76.8
-Decade 5
Mature Mesic Forest with Canopy Gaps
% Change from
Current—Decade 1 - -11.9 +95.8 -7.3 +30.8 -3.7
% Change from
Current ~Decade 5 - -20.7 +100.5 -37.1 +32.4 -33.3
Acres—Decade 1 18,600 16,400 36,400 17,200 24,300 17,900
Acres—Decade 5 18,600 14,800 37,300 11,700 24,600 12,400
% of Mesic Forest
that is Mature w/ 5.8 5.1 11.3 5.3 7.5 5.5
Gaps—-Decade 1
% of Mesic Forest
that is Mature w/ 5.8 4.6 11.5 3.6 7.6 3.8
Gaps--Decade 5

Cumulative Effects

The amount of cerulean warbler habitat on private lands will vary with the amount of
development and market prices for hardwood timber. Reliable habitat for this species in
and around the Forests is essentially restricted to state wildlife management areas,
national forests, and the Buffalo National River.
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Ovenbird

Affected Environment

Oven bird was selected to represent ground nesting birds in dry-oak and dry-mesic
oak forests.

Potential populations will be evaluated by tracking hardwood forests and woodlands
of age 40 and over. Effects of prescribed burning on occurrence of this species will
be evaluated.

Direct and Indirect Effects

Analysis of the predicted effects of production of ovenbird habitat on the Forests
after one decade and five decades for each alternative is shown in Table xx. It shows
that ovenbird habitat will decline in all alternatives. After ten years, there will be a
small decline in habitat. Alternative B shows a 5.9 percent decrease; Alternative C,
4.2 percent; and Alternatives A, D and E less than 4 percent. At 50 years, declines
are greater due to better-balanced age classes or an increase in woodland habitat.
Declines in Alternatives A, B, and C are close to 10 percent while Alternatives E and C
decline 20 and 23 percent, respectively. Ovenbird habitat would still be common on
the Forests in all alternatives.

Effects of fire may lower habitat conditions more than indicated by this analysis.
Region 8 bird surveys will allow further analysis as the Plan is implemented. Effects
of prescribed fire will need to be evaluated as Plan implementation progresses.

Analysis of the predicted effects of production of ovenbird habitat on the Forests
after one decade and five decades for each alternative is shown in Table 3-70.

Table 3-70: Predicted Increase/Decrease in Ovenbird Habitat by Alternative.

Decade Alternatives
A B C D E
1 -1.5% -5.9% -4.2% -3.2% -3.8%
5 9.9%% | -10.3% | -22.7% | -12.3% 20%

Cumulative Effects

Habitat for ovenbird is currently common on private property in and around the
Forests. Development and fluctuations due to changes in the market values in
hardwood saw timber could affect habitat somewhat but should not affect this
species as much as cerulean warbler. Habitat should continue to be plentiful in and
around the Forests.
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Red-Headed Woodpecker

Affected Environment

Red-headed woodpecker was selected to represent species requiring oak woodlands.
This species is uncommon on the Forests at present but expected to increase as oak
woodland condition is restored.

Pine woodlands also provide some habitat for this species but brown-headed
nuthatch was chosen to evaluate progress in reestablishing pine woodlands.

Potential populations will be evaluated by tracking the amount of oak woodland
maintained on the Forests.

Direct and Indirect Effects
Analysis of the predicted effects of production of Red-headed Woodpecker habitat on
the Forests after one decade and five decades for each alternative is as follows in

Table 3-71.

Table 3-71: Predicted Acres of Red-headed Woodpecker Habitat by Alternative.

Decade Acres per Alternative
Current A B C D E
300
1 500 700 22,00 | 300 | 22,000
5 1,300 | 2,200 | 110,000 | 500 | 116,000

Alternatives A, B, and D do little to produce lasting red-headed woodpecker habitat.
Some habitat is expected in oak decline areas and seed tree areas but this only lasts
for a short period. Alternatives C and E provide significant gains in red-headed
woodpecker habitat. Additional gains should be realized in these two alternatives
through increased growing season burns and burns in oak decline areas.

Cumulative Effects
Very little red-headed woodpecker habitat is expected to be provided on private

lands. The bulk of habitat will be provided in woodland restoration areas on the
National Forests.

Pileated Woodpecker

Affected Environment

This species was selected as a MIS to represent snag-dependent species and
species requiring older forests. Breeding bird surveys in the Ozark-Ouachita

physiographic province suggest that populations of the pileated woodpecker trended
downward from the 1960s until the mid-1980s and have stabilized or trended
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slightly upward since then. The recent episode of oak decline should provide a
temporary spike in habitat for this species.

Population and habitat trends for this species are analyzed in terms of stand age and
predicted snag abundance for each alternative.

Direct and Indirect Effects

Analysis of the predicted effects of production of pileated woodpecker habitat on the
Forests after one decade and five decades for each alternative is reported in
Table 3-72. Differences in alternatives result from changes due to several factors.
These include natural succession, regenerating young forest stands, thinning older
stands, restoring pine/oak woodland and savanna conditions, and rotational burning
in selected forest communities.

This analysis shows decreases in most alternatives due to the large amount of older
forest conditions presently occurring on the Forests.

Table 3-72: Predicted Increase/Decrease in Pileated Woodpecker Habitat
by Alternative.

Decad Alternatives
ecade B C D E
1 -3.1% -2.2% -5.1% +1.4% -4.5%
5 -5.9% -25% | -6.5% -8.8% -4.5%

Cumulative Effects

Trends on private lands should be similar to NF lands except near growing population
centers where loss of forests due to development should decrease habitat for this
snag-dependent bird.

Scarlet Tanager
Affected Environment

Scarlet Tanager was selected as a MIS to represent species that require mature
interior forest habitat. "Interior forest" is a term used for extensive forest tracts with
little land in other uses such as agriculture or urban development. Breeding bird
surveys in the Ozark-Ouachita physiographic province suggest that the scarlet
tanager population has been increasing since the surveys began in 1967.

Population and habitat trends for the scarlet tanager are evaluated for each

alternative in terms of changes in the number and types of forest age combinations
produced and the silvicultural treatments used including prescribed fire.
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Direct and Indirect Effects

Analysis of the predicted effects of production of scarlet tanager habitat on the
Forests after one decade and five decades for each alternative is reported in
Table 3-73. Differences in alternatives result from changes due to several factors.
These include natural succession, regenerating young forest stands, thinning older
stands, restoring pine/oak woodland and savanna conditions, and rotational burning
in selected forest communities. Table 3-73 shows the increases or decreases
depending upon alternatives

Table 3-73: Predicted Increase/Decrease in Scarlet Tanager Habitat by Alternative.

Alternatives
Decade
A B C D E
1 -1.6% | -1.3% | -2.3% | +3.2% | -2.3%
5 2.9% | -1.6% | -3.6% -3.9% -2.9%

Cumulative Effects

Trends on private lands should be similar to NF lands except near growing population
centers where loss of forests due to development should decrease habitat for this
mature forest dependent bird. See "Migratory Birds" section for discussion on habitat
fragmentation.

AQUATIC MANAGEMENT INDICATOR SPECIES

Smallmouth Bass
Affected Environment

This species was selected due to popularity as a sport fish and as an indicator of high
quality stream habitat. Larger streams on the Forests such as Big Piney Creek,
Mulberry River, and North Fork of lllinois Bayou are ty