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Abstract

Thisfinal environmental impact statement (FEIS) documents analysis of ten alternatives
developed for programmatic management of the 1.5 million acres administered by the
Mark Twain National Forest. Alternatives 1-5 were analyzed in detail in the draft
environmental impact statement (DEIS). Alternative 3 was the Preferred Alternative in
the DEIS and was the foundation for the Proposed Forest Plan. Alternative 3 was
modified dlightly to address comments on the DEIS. This FEIS documents analysis of all
alternatives and displays environmental effects at a programmatic level. Alternative 3 is
referenced as the “ Selected Alternative” in both the FEIS and the Record of Decision that
accompanies this FEIS.

The Selected Alternative, outlined as the Mark Twain National Forest 2005 Land and
Resource Management Plan (2005 Forest Plan), guides all natural resource management
activities on the Forest; addresses new information and concerns raised since the 1986
Plan was published; and meets objectives of federal laws, regulation, and policies.
Rationale for choosing the modified Alternative 3 as the Selected Alternative is described
in the Record of Decision for this FEIS.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities
on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status,
familial status, parental status, religion, sexual orientation, genetic information, political beliefs,
reprisal, or because all or part of an individual's income is derived from any public assistance
program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print, audiotape, etc.)
should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of
discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W.,
Washington, D.C. 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is
an equal opportunity provider and employer.
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Introduction

This Summary provides an overview of the Final Environmental Impact Statement (FEIS) for
revision of the Mark Twain National Forests’ Land and Resource Management Plan (Forest
Plan).

Two major sources of direction for this effort are the National Forest Management Act and
the National Environmental Policy Act. Both provide guidance on the process of revision and
the content for analysis. The National Forest Management Act requires an interdisciplinary
approach to assure coordination of multiple-uses including outdoor recreation, range, timber,
watershed, wildlife and fish, wilderness, sustained yield of products and services. The
National Environmental Policy Act requires a systematic decision-making process with
public involvement, issue identification, development of alternatives to address issues, and
analysis of environmental impacts of alternatives.

The Mark Twain NF Forest Plan has been revised under the planning rule that was adopted in
1982. Generally, Forest Plans are to be revised every 10 to 15 years to address changed
conditions and new information. The current Forest Plan for the Mark Twain National Forest
was implemented in 1986.

The FEIS states the purpose and need for Plan Revision, discloses a description of the issues
to be addressed, the alternatives being considered to respond to the issues, and an analysis of
potential environmental effects of each alternative. The FEIS also identifies Alternative 3,
with changes, as the Selected Alternative.

The companion document to the FEIS is the 2005 Forest Land and Resource Management
Plan (2005 Forest Plan). Forest Plans guide all natural resource management activities and
establish management goals and objectives, allocation of lands to different management
emphases, and standards and guidelines for Plan implementation. Based on the Selected
Alternative, the 2005 Forest Plan describes desired conditions, assigns measurable objectives,
provides specific standards and guidelines as to how to achieve the desired conditions, and
outlines a program for monitoring and evaluating results of implementation.

The FEIS is divided into the following five chapters:
e Chapter One (Purpose, Need, and Forest Plan Revision Issues) describes the reasons
for revising the Forest Plan;

e Chapter Two (Alternatives) describes and compares alternatives for meeting revision
goals on the Mark Twain National Forest. The alternatives display a reasonable range
of responses to the 8 Forest Plan revision issues described in this chapter;

e Chapter Three describes the Forest’s and surrounding area’s physical, biological, and
social environments and the effects of the alternatives on these environments;

e  Chapter Four lists those who participated in preparing the FEIS; and
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e Chapter Five lists distribution of FEIS copies to federal, state and local agencies,
tribal governments, organizations, businesses, and individuals.

Forest Profile

Summary - 2

The Mark Twain National Forest administers approximately 1,485,800 acres in southern
Missouri. This constitutes approximately 10% of the forested land and 84% of the publicly
owned forested land in Missouri (Resource Bulletin NC-139).

The Forest is composed of nine separate geographic units in 29 counties which span the state
200 miles east to west and 175 miles north to south. Private land parcels are scattered
throughout the Forest boundaries. On average, Federal ownership within the boundaries of
the National Forest is about 49%, and ranges from a low of 24% at Cedar Creek unit to a high
of 71% at Doniphan/Eleven Point unit.

Social and Economic Condition

The relationship between the Mark Twain National Forest and local lifestyles and economies
is interdependent and complex. Outdoor recreation, seven Wilderness areas, an exceptional
wild and scenic river, and unique ecosystems all provide a stunning backdrop to communities
that are growing at a fast pace.

Population and Demographics

Population has grown rapidly in recent decades within the 29 counties with National Forest
land. Recent population growth seems to be more strongly associated with counties near
metropolitan areas. Overall, the population of the Mark Twain NF area grew an average of
19% from 1990 to 2000. However, the counties that make up the analysis area continue to be
the least densely populated areas of the state.

Income and Poverty

For 2001, Missouri’s per capita personal income was $28,226, which places it 30th out of 50
states. Per capita income for areas in and near the Forest ranges from a low of $16,009 in
Doniphan-Eleven Point area to a high of $23,802 in Cedar Creek. The average Mark Twain
NF per capita income is almost $9,000 less than the state average.

The poverty rate is a commonly used indicator of the level of economic need in a community.
The Economic Research Service classifies 15 non-metropolitan counties in the Forest area as
having “persistent poverty” (high rates of poverty in 1960, 1970, 1980, and 1990). Nearly
half of the 26 non-metropolitan counties that contain national forest lands are persistent
poverty counties.

Physical and Biological Setting

The Mark Twain lies mostly within the Ozark Highlands, a region long distinguished for its
extraordinary geological, hydrological and ecological diversity. Signature features include
crystal-clear springs, over 5,000 caves, rocky barren glades, ancient volcanic mountains and
nationally recognized streams. The Ozarks have been continuously available for plant and
animal life since the late Paleozoic period, constituting perhaps the oldest continuously
exposed landmass in North America (Yatskievych 1999).

In the Ozarks, eastern oak hardwood and southern pine woodlands converge with the drier
western tallgrass prairie, creating a distinctive array of open grassy woodlands and savannas.
This rich mixture of unique, diverse and ecologically complex natural communities provides
a high level of habitat diversity. The high level of habitat diversity, influx of biota from
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divergent regions through thousands of years of climatic events, effects of past glaciation to
the north, and extreme antiquity of the landscape have combined to support relict populations
and allow for development of at least 160 endemic species.

The Mark Twain National Forest occurs in five of the seven major river basins in the
Missouri portion of the Ozark Highlands. Eleven primary streams and rivers course through
these basins, portions of which occur within the Mark Twain. Because of the region’s karst
topography, the Ozarks are home to the world’s largest collection of first magnitude springs
(those with over 65 million gallons of water flow daily.)

Summary of Final Environmental Impact Statement (FEIS)

Proposed Action

The Forest Service proposes to revise the 1986 Land and Resource Management Plan (1986
Forest Plan) for the Mark Twain National Forest. The revised Forest Plan would be used to
guide all natural resource management activities on the Forest to meet the objectives of
federal law, regulations, and policy.

Purpose and Need for Forest Plan Revision

The development of the revised Forest Plan and the accompanying environmental impact
statement is intended to satisfy regulatory requirements and to address new and changing
information about the Forest and its uses.

The National Forest Management Act requires that national forests revise forest plans at least
every 15 years (U.S.C. 1604[f][5]). Additional indicators of the need to revise the 1986 Mark
Twain Forest Plan are:

e Land conditions and public demands have changed;

e Agency policies and strategic priorities have changed;

e Results of monitoring and evaluation suggest the need for revision;
e New information is available; and

e Those interested in management of the Mark Twain National Forest have made
suggestions for changes.

In April 2002, the Forest Supervisor and Regional Forester identified forest plan revision
needs in the Assessment of the Need for Change for the Mark Twain National Forest Land
and Resource Management Plan. The Assessment discusses the process and information used
to develop proposed changes to the Forest Plan.

Revision Topics

The Notice of Intent to Revise the Forest Plan, published in the Federal Register in April
2002, described the revision topics identified by the Assessment of the Need for Change. The
revision topics are the focus of this forest plan revision process. They address the central
issues and public concerns to which future management of the Mark Twain National Forest
must respond. The 2005 Forest Plan and the alternatives were developed to answer questions
raised by these revision topics. The revision topics are listed below. They are discussed in
more detail in Chapter 1 of the FEIS.
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Revision Topic 1 — Vegetation and Timber Management

e Revisit suitable lands determination, revise demand estimations, and rebuild the
Allowable Sale Quantity (ASQ) determination based on those changes.

e Provide for adaptive management and greater flexibility of silvicultural techniques in
order to maintain oak-hickory, shortleaf pine and oak-pine communities.

Revision Topic 2 — Ecological Sustainability and Ecosystem Health

e Develop management direction for restoring and maintaining healthy forest
ecosystems in response to oak decline; providing a healthier balance of shortleaf pine
and white oak in what is now a predominantly black and red oak forest; and restoring
some of the more open woodland habitats encountered by early settlers.

e Change management direction to allow pine and oak reforestation and stand
improvement in a wider variety of situations, so as to encourage natural vegetation
most suited to Missouri’s natural communities.

e Provide a wide diversity of natural communities and wildlife habitat conditions based
on differing landscape capabilities and advanced ecological knowledge.

e Revise list of Management Indicator Species.

Revision Topic 3 — Fire Management

¢ Develop management direction guiding the use prescribed fire to restore ecosystems,
maintain healthy forests, provide wildlife habitat, and reduce hazardous fuels.

e Improve management direction for managing wildland fires to protect life, property,
and communities.

e Develop a proactive approach to fire and fuels management so as to improve and
maintain forest health and reduce the intensity of wildland fires.

Revision Topic 4 — Management Areas

¢ Adjust management area boundaries as needed to incorporate ecological landtypes,
current social demands, and management practicalities.

e Review management direction to insure protection of Roadless, wilderness, wild, and
scenic river values, and other “special areas.”

e [Evaluate inventoried roadless areas for their potential for Wilderness designation.
Determine the most appropriate use and management for inventoried roadless areas
not recommended to Congress for Wilderness designation.

e Determine eligibility and highest potential classification for any rivers identified with
potential for inclusion in the Nation’s wild and scenic river system.

Revision Topic 5 — Riparian Areas and Water Quality

e Provide for the restoration and maintenance of the ecological function of riparian
areas, emphasizing the ecological processes that riparian areas play in supporting
aquatic systems and water quality.

e Develop clearer definitions and criteria for delineating riparian areas and aquatic
ecosystems, based on plant community, soil and hydrologic criteria.

e Develop management direction to protect water quality and ecological processes
associated with karst terrain and karst features.
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Revision Topic 6 — Threatened, Endangered, and Sensitive Species Viability

¢ Examine and revise management direction to protect and provide for threatened,
endangered and sensitive species.

Revision Topic 7 — Access and Transportation Management
e C(Clarify, modify, or eliminate road density standards

e Eliminate the Forest Plan Transportation map, and clarify that changes to the road
system are project level decisions.

e C(Clearly state the existing Forest direction for OHV and ATV use of “closed unless
posted open.” Clarify the relationship among the Forest Plan direction, State law, and
the Forest Supervisor’s closure order.

Revision Topic 8 — Monitoring and Evaluation

e Revise and improve the strategy for monitoring and evaluation to reflect ecosystem
management and ecological sustainability concepts and approaches.

e Focus the monitoring strategy on information that will (1) enhance understanding of
resource management issues; (2) is measurable and scientifically supported; and (3)
is feasible given probable budgets.

Forest Plan Revision Issues

An issue is a point of debate, dispute, or disagreement regarding anticipated effects of
implementing the proposed action. When making programmatic decisions, such as in this
Forest Plan revision, issues often are framed as trade-offs between various desired conditions,
amounts of products produced, or emphasis in management. For example, providing a
diversity of natural communities and wildlife habitat conditions may involve tradeoffs with
suitable lands determinations and ASQ. Issues stem from the topics summarized in the “Need
for Change in Management Direction” section, and suggest alternative ways of responding to
those topics. Public involvement, internal discussion, and analysis were used to identify the
issues pertinent to Plan revision.

Response to the need for change (revision topics) and issues is tracked throughout the
document by indicators that measure existing conditions and potential effects of management
activities. These indicators focus our analysis and demonstrate differences between
alternatives. The issues are summarized below. See Chapter 1 for a more complete
discussion.

Issue 1 —Timber supply

There is disagreement about how much timber the Mark Twain National Forest can supply
without adversely affecting ecosystem health, water quality, and the social and economic
needs of people. Forest Plan revision will establish the acreage and location of land that is
suitable for timber production. Revision will also determine the maximum level of timber that
the Mark Twain NF may supply over time. The key indicators are:

e Average Annual Allowable Sale Quantity (ASQ)

Issue 2 — Ecological Sustainability and Ecosystem Health

There is concern about the effects on local timber markets from increasing the amount of
white oak and shortleaf pine to provide for a healthy forest, and providing land dedicated to
enhancement and restoration of natural communities. There is also debate about the effects on
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the forest health from passive management, and from current direction restricting certain
silvicultural methods and prescriptions.

Forest Plan revision will establish what, if any, direction for increasing white oak and
shortleaf pine will be provided, and how much of the Forest will be allocated to natural
community restoration. The Forest Plan revision will also determine what, if any,
management direction regarding timber management techniques and practices is needed to
provide for forest health. The key indicators are:

e Acres of ground cover meeting desired condition for savanna, woodland and glade

e Acres treated to move towards natural community type

e Acres burned

e Acres thinned

Issue 3 — Wildlife habitat management

There is divergent views about how the Forest should be managed for the full array of
wildlife species and habitats, whether rare or common, and what habitats and species should
be emphasized. Forest Plan revision will establish goals for the types, amounts, distribution,
spatial pattern, and function of wildlife habitats. The key indicators are:

e Acres of natural community savanna, woodland and forest meeting desired condition
for old growth natural communities.

e Management Indicator Community trends

Issue 4 — Fire Management

While prescribed fire is needed to reduce hazardous fuels and restore ecosystems, there is
concern that increasing the use of prescribed fire will harm forest ecosystems and air quality.
Forest Plan revision will determine how, where, and to what extent prescribed fire may be
used to mimic natural processes and to restore natural processes and functions to ecosystems,
and to reduce fuels. The key indicators are:

e Acres treated to progress toward FRCC 1

e Acres burned to reduce fuels and restore ecosystems

Issue 5 — Economic Sustainability of Local Communities

Forest Plan decisions contribute to economic sustainability by providing for a range of uses,
values, products and services. At the same time, Forest plan direction must be consistent with
ecological sustainability. Forest Plan revision will determine the mix of uses, values,
products, and services that the Mark Twain NF could provide over time. The key indicators
are:

e Income and Employment (by Resource Program)

e Income and Employment (by major Industry and Sector)

e Payments to Counties

Resources with No Change in Management Direction

There was no change in management direction for several resource areas under any of the
alternatives considered in detail in this FEIS. The 2005 Forest Plan continues the
management direction from the 1986 Forest Plan for these resource areas. These resource
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areas and the reasons for not changing them are summarized in the Assessment of the Need
for Change and Notice of Intent that was released in 2002 and in Appendix A — Public
Involvement.

Of these issues, the most prominent are:

e Off-road vehicle use
e Minerals management
e Management of candidate Wild & Scenic Rivers

e Management of heritage resources, recreation, fish and aquatic resources

These topics and issues were not addressed in the formulation of alternatives, although they
are discussed in the environmental analysis. In general, these topics are either not ripe for
decision, have been addressed by recent (and still relevant) decisions, potential alternatives
would cause unreasonable environmental harm, or adverse effects are easily limited under
any alternative.

Alternative Development

As required by NEPA regulations, alternatives have been developed using an
interdisciplinary process. Each alternative has been designed to respond to comments and
revision topics in a different way, providing a range of possible management approaches
from which to choose. Five alternatives were developed and considered in detail, each with a
specific theme and set of management prescription allocations designed to match the theme.
Five additional alternatives were considered but were determined to be inappropriate for
further analysis. Both groups of alternatives contribute to the NEPA requirement that a
reasonable range of alternatives be considered.

Changes between the Draft and Final Environmental Impact Statements

The Forest Service received 1,807 individual responses (including letters, emails, and faxes)
on the DEIS and draft Revised Forest Plan. These comments, shifts in agency direction, and
correction of errors led to several changes in the draft Revised Forest Plan. The changes
range from minor edits and clarifications to changes in the standards and guidelines and
monitoring requirements. The following summary describes the changes to standards,
guidelines and other areas of the 2005 Forest Plan.

Public comments and Agency review also identified the need for several improvements to the
analysis and presentation of materials in the FEIS. As a result, editorial discrepancies, minor
inconsistencies, or gaps in the presentation of information in the DEIS have been corrected
for the FEIS. These changes are noted in the response to comments.

We received a great deal of public and internal comments on our Draft Environmental Impact
Statement (DEIS) and the Draft Revised Plan. Based on the many comments received, I have
made several changes to the Draft Revised Forest Plan.

The changes range from minor edits and clarifications to changes in the standards and
guidelines and monitoring requirements. The following summary describes the changes to
standards, guidelines, and other areas of the Draft Revised Forest Plan.

Management Prescription 1.1 and 1.2

e Changed standards to allow for the construction of wildlife ponds if a long-term
species viability concern is demonstrated and that concern cannot be addressed in
another location.
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e Added direction to clarify that the full range of variable conditions, from regeneration
openings to areas exhibiting old growth characteristics, should be provided.

Management Prescription 2.1
e Removed a standard regarding distribution of activities in MP 2.1.

Threatened and Endangered Species

e Added requirements to survey for the presence of mussels prior to in-stream work,
and to modify projects if presence confirmed.

e Added standard to prohibit vehicle or equipment use in fens, unless needed to
improve Hine’s emerald dragonfly habitat.

e Modified direction for Indiana bat maternity colonies. One change provides
additional foraging habitat by strengthening designation criteria of maternity colony
area and by specifying activities that are restricted within maternity colonies. A
second change increases protection of roost trees by timing and activity restrictions
around occupied roost trees.

e Added monitoring requirements for existing bat gates on caves.

e Added restrictions on prescribed burn timing near Indiana bat maternity colonies and
near caves during swarming / dispersal periods.

e Prohibited core drilling in the 150-acre area designated as old growth around gray or
Indiana bat caves.

Wildlife Habitat
e Revised Table 2-2 regarding stocking of trout.

e Moved direction regarding the provision for old growth and regeneration openings in
MP 2.1, 6.1 and 6.2 from standards and guidelines to goals and objectives.

e Lowered the percentage of the areas that are desired as regeneration openings in
management prescription 2.1 (from 11-20% to 8-15%) and 6.2 (from 3-5% to 1-5%).

Lower Rock Creek Area
e Added a standard prohibiting motorized use in most of Lower Rock Creek.

Temporary Openings

¢ Changed the definition of a temporary opening created by even-age timber
management to specify that the stand remains an opening until the vegetation is 15
feet high (was 10 feet.)

Monitoring and Evaluation

e Changed monitoring requirements for Management Indicator Species (MIS) to focus
on the effects of management activities on habitat, rather than on species population.

Editorial Corrections

e Editorial changes were made to correct misspellings, formatting, or to clarify
management direction. These corrections did not change the basic intent of that
direction.
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Alternatives Considered in Detail

Alternatives have many things in common, sharing essential goals, concepts, and policies that
all national forests are directed to follow. How they differ from one to another is in the
relative emphasis given to particular issues and concerns, which is reflected in management
prescription allocations for each alternative.

Alternatives 1 through 4 share forest-wide direction as established in the draft Revised Forest
Plan, but do vary by acreage allocated to each management prescription. Alternative 5 is the
1986 Forest Plan, as amended (No Action alternative.) Alternative 3 is identified as the
selected alternative for implementing the 2005 Forest Plan.

The five alternatives considered in detail are summarized below. A more complete
description can be found in Chapter 2.

Alternative 1

This alternative was designed to respond to those who want to see passive restoration
principles implemented, less active management of forest resources, semi-primitive
recreation emphasized over timber production, and commercial activities reduced or
eliminated.

Emphasis is on minimizing direct human influence. No commercial timber harvest would be
allowed. Characteristics of the forest environment, such as vegetation structure and species,
would be affected primarily by natural disturbance factors such as insects, disease, fire, and
weather events. As a result, wildlife habitat would focus on mature forest, with fewer and
smaller areas of early successional habitat. Existing developed recreation areas would remain,
but other recreation opportunities would emphasize dispersed recreation like backpacking,
hunting, and floating in a semi-primitive, motorized environment. Management is focused on
visitor safety, law enforcement, and other custodial elements.

Alternative 2

This alternative was designed in response to those who want Forest management to
emphasize maintaining composition, structure and dynamics of native forest ecosystems;
aggressively restoring native terrestrial communities, such as glades, savannas, and shortleaf
pine forests; and focus on restoration of ecosystems on large regional scales. This alternative
provides emphasis and direction to encourage biodiversity and restore sustainable native
ecosystems over timber sustainability.

Emphasis is on restoration of underrepresented terrestrial natural communities, while
providing forest products and other multiple use benefits. Management activities, such as
timber harvest and prescribed fire, would be used to influence ecological processes to attain
and sustain a high diversity of habitats and species. A wide range of wildlife habitat is
provided by restoring and enhancing terrestrial natural communities, and emulating their
historical distribution patterns. A broad range of settings for a variety of recreational
opportunities are provided, including both developed recreation sites and areas for dispersed
recreation like backpacking, hunting, floating, and off-road vehicle use.

Alternative 3

This alternative was designed in response to those who want to see a balance between
restoration of natural communities and production of traditional forest commodities.

Emphasis is on improvement of forest health conditions, production of forest products and
other multiple use benefits, and enhancement of terrestrial natural communities. Restoration
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of terrestrial natural communities is focused in areas that are identified as biologically rich.
Management activities, such as timber harvest and prescribed fire, are used to mimic
ecological processes to attain and sustain a high diversity of habitats and species. A wide
range of wildlife habitat is provided by restoring and enhancing terrestrial natural
communities, and emulating their historical distribution patterns. A broad range of settings
for a variety of recreational opportunities are provided, including both developed recreation
sites and areas for dispersed recreation like backpacking, hunting, floating, and off-road
vehicle use.

Alternative 4

This alternative was designed in response to those who want to see the use of traditional
forest management and production of forest commodities emphasized over restoration of
natural communities.

Emphasis is on ecosystem enhancement while providing utilization of forest resources.
Multiple use management is emphasized for a majority of the Forest. Timber and mineral
extraction, and other activities such as recreation are likely to influence ecological processes.
A wide range of wildlife habitat is provided by emphasizing achievement of early
successional and old growth habitat objectives, as well as protection of special habitats. A
broad range of settings for a variety of recreational opportunities are provided including both
developed recreation sites and areas for dispersed recreation like backpacking, hunting,
floating, and off-road vehicle use.

Alternative 5 — No Action

Alternative 5, the no-action alternative, reflects current Forest-wide direction. It meets the
NEPA requirement (36 CFR 219.12(f)(7)) that a no-action alternative be considered. ‘No
action’ means that current management allocations, activities, and management direction
found in the existing Forest Plan, as amended, would continue. Output levels have been
recalculated for this alternative to comply with new information, in particular, new scientific
and inventory data.

The 1986 Forest Plan gives strong emphasis to wildlife habitat development; particularly
unique or specialized habitats such as caves, springs, seeps, fens, riparian areas, glades and
fishless ponds. Timber management is the primary tool for reaching desired vegetative
conditions, wildlife habitat objectives, and providing timber products for local industrial and
individual needs. The Plan provides a range of settings for a variety of recreational
opportunities including both developed recreation sites and areas for dispersed recreation like
backpacking, hunting, floating, and off-road vehicle use.

Alternatives Considered but Eliminated from Detailed Study

Summary - 10

The following alternatives were considered in the analysis, but were eliminated from further
detailed study. A more complete discussion of these alternatives is included in Chapter 2.

e An alternative considering recommendation of all Inventoried Roadless Areas
mapped in the Roadless Area Conservation Rule Final Environmental Statement as
Wilderness Study Areas

e An Alternative(s) providing off-road, off-trail cross-country use of motorized
vehicles by changing the Forest policy of “closed unless posted open.”

e An alternative(s) to restrict or prohibit mineral exploration and development within
the Forest or within a specific area, such as the Eleven Point River.
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e An Alternative(s) where the Standards and Guidelines for resource management are
different, either more or less restrictive.

e An Alternative(s) that includes each of the principles and criteria from the “Citizens’
Call for Ecological Forest Restoration: Forest Restoration Principles and Criteria”
(Citizens’ Call) as standards in the revised Forest Plan

Effects of the Alternatives

The effects of each of the alternatives on the resources and programs of the Forest are
summarized in the following table.

Summary - 11
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Chapter 1

Purpose, Need, and Forest Plan
Revision Issues

Introduction

ThisFinal Environmental Impact Statement (FEIS) documents the effects of applying
aternative ways of managing the Mark Twain National Forest (MTNF). The FEIS reviews
the need to change the 1986 Forest Plan as presented in the Notice of Intent published in the
Federal Register, (Volume 67, Number 73, Pages 18580-18583) on April 16, 2002. The FEIS
presents alternatives to address the need for change, and eval uates the effects of
implementing each of the alternatives. The companion document to the FEIS is the 2005
Forest Land and Resource Management Plan (2005 Forest Plan). The 2005 Forest Plan is
developed in accordance with the Regional Forester’ sidentified “ selected alternative,” which
is based on public input, legal requirements, and resource needs. Forest Plans guide all
natural resource management activities and establish management goals and objectives,
alocation of lands to different management emphases, and standards and guidelines for Plan
implementation.

The FEISis divided into the following five chapters:

e Chapter One (Purpose, Need, and Forest Plan Revision Issues) describes the reasons
for revising the Forest Plan;

e Chapter Two (Alternatives) describes and compares aternatives for meeting revision
goals on the Mark Twain National Forest. The alternatives display areasonable range
of responses to the 8 Forest Plan revision issues described in this chapter;

o Chapter Three describes the Forest’ s and surrounding area’ s physical, biological, and
socia environments and the effects of the aternatives on these environments;

e  Chapter Four lists those who participated in preparing the FEIS; and

o Chapter Fivelistsdistribution of FEIS copiesto federal, state and local agencies,
tribal governments, organizations, businesses, and individuals.

Proposed Action

The Forest Service proposes to revise the 1986 Land and Resource Management Plan (1986
Forest Plan) for the Mark Twain National Forest to address new information and changed
conditions outlined in the Purpose and need section below. Current Forest Plan management
direction not needing revision will be affirmed by the revised plan. The revised Forest Plan
will be used to guide all natural resource management activities on the Forest to meet the
objectives of federal law, regulations, and policy.

Chapter 1-1
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Decisions Made in the Forest Plan

Forest Plans make six key decisions for managing a National Forest on alandscape scalein
the long term. While no project-level decisions are considered during the revision process, the
following are decided (36 CFR 219, 1982 regulations):

e Forest-wide multiple use goals and objectives

o Forest-wide management requirements for protecting resources (standards and
guidelines)

e Management areadirection

e Land suited and not suited for timber management

e Monitoring and evaluation requirements

e Recommendations to Congress, such as Wilderness designations.

In 1986, the management direction in the 1986 Forest Plan was analyzed and disclosed in the
Record of Decision and Final EIS. Since that time, 31 non-significant amendments have been
analyzed to update the Forest Plan. The most recent amendment was made in August, 2004,
and established the Brown’s Hollow area of influence for an Indiana bat maternity roost site.

While recognizing the need to change some management direction, revision will also affirm
some of the existing management direction in the 1986 Plan, and may make minor editorial
changes to improve the clarity of that direction.

Responsible Official

The Regional Forester is the Responsible Official for the analysis and decisions for Forest
Plan Revision. Conducting analysis, developing aternatives, and preparing the Final
Environmental Impact Statement (FEIS) were done at the local Forest level under the
direction of the Forest Supervisor for the Mark Twain National Forest.

Based on the analysisin the DEIS, public comments, and this Final EIS, the Regional
Forester has selected alternative 3 to become the 2005 Forest Plan. The Regional Forester has
documented the rationale for the selection in a Record of Decision accompanying the Final
ElS. The alternative selected includes the six key Forest Plan decisions.

Purpose and Need for Forest Plan Revision

Chapter 1-2

The development of the revised Forest Plan and this accompanying environmental impact
statement is intended to satisfy regulatory requirements and to address new and changing
information about the Forest and its uses.

The Forest Plan embodies the provisions of the National Forest Management Act, the
implementing regulations, and other guiding documents. Multiple-use goals, objectives,
management area prescriptions, and standards and guidelines all define the Mark Twain
National Forest’s management direction. However, successful implementation of this
direction depends on the annual budget and other factors.

The National Forest Management Act requires that national forests revise forest plans at least
every 15 years (U.S.C. 1604[f][5]). Additional indicators of the need to revise the 1986 Mark
Twain Forest Plan are:

e Land conditions and public demands have changed,



Chapter 1—Purpose, Need, and Forest Plan Revision Issues

o Agency policies and strategic priorities have changed;
e Results of monitoring and evaluation suggest the need for revision;
e New information is available; and

e Those interested in management of the Mark Twain National Forest have made
suggestions for changes.

Need for Change in Management Direction

In April 2002, the Forest Supervisor and Regional Forester identified forest plan revision
needs in the Assessment of the Need for Change for the Mark Twain National Forest Land
and Resource Management Plan. A Notice of Intent to Revise the Forest Plan was published
in the Federal Register on April 16, 2002. The Need for Change discusses the process and
information used to devel op proposed changes to the Forest Plan. Following is a brief review
of the revision topics that resulted from these two documents. The revision topics are the
focus of thisforest plan revision process. They address the central issues and public concerns
to which future management of the Mark Twain National Forest must respond. The 2005
Forest Plan and the alternatives were devel oped to answer questions raised by these revision
topics.

Revision Topic 1 — Vegetation and Timber Management

Concerns about vegetation management, especially timber management, have evolved over
the last 15 years around harvest levels, cutting methods, timber sale cost efficiency and
maintaining or restoring healthy ecological processes through the application of vegetation
treatments. It has also been suggested that the Mark Twain NF should restrict or prohibit
commercia development of natural resources.

Revision Topic 1la— Lands suited to timber production and Allowable Sale Quantity

(ASQ)

The National Forest Management Act (NFMA) regulations require that Forests review lands
designated as not suitable or appropriate for timber production as part of Forest Plan revision.
The 1986 plan identifies 88% of Mark Twain National Forest lands as suitable and
appropriate for timber production. Changes in national policy, including the Roadless Area
Conservation Policy, have identified additional acres that may be inappropriate for scheduled
timber production. Through implementation of the Forest Plan and better mapping
techniques, we have learned that the number or acres available and appropriate for timber
harvest isless than shown in the 1986 Forest Plan, due to the combined effect of mitigation
factors such asfilter stripsfor riparian areas, visual quality measures, and limits on the
combined size of adjacent openings.

There have also been concerns about the Allowable Sale Quantity (ASQ) established by the
1986 Forest Plan.

There is a need to:
e Revisit suitable lands determination, revise demand estimations, and rebuild ASQ
determination based on those changes.
Revision Topic 1b — Even-aged and uneven-aged management

The 1986 plan was devel oped with the assumption that even-aged management, including
clear-cutting, would be the primary methods of perpetuating oak-hickory, shortleaf pine, and
oak-pine communities that constitute the desired future condition on the majority of the
Forest. Uneven-aged management was to be used “on selected areas to determine the long

Chapter 1 -3
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Chapter 1-4

term feasibility of using this system...” (1986 Forest Plan, page 1V-3.) The use of
clearcutting has decreased from 65% of acres sold for timber harvest in 1988, to an average
of 10% of acres sold for the past 10 years. In contrast, the use of uneven-aged techniques has
increased from less than 1% of acres sold in 1988 to over 26% of acres sold in 2001, with an
average of 31% in the last ten years. While some see this as a positive shift by the Forest,
others believe that the decrease in clearcutting has contributed to the current problems of oak
decline.

There is a need to:

e Provide for adaptive management and greater flexibility of silvicultural techniquesin
order to maintain oak-hickory, shortleaf pine and oak-pine communities.

Revision Topic 2 — Ecological Sustainability and Ecosystem Health

Sustainability consists of ecological, social, and economic components. By managing for
ecological sustainability, forest ecosystems will be healthy and resilient in the long term and
will provide alasting flow of goods and services that help sustain the economy and local
communities. Managing for ecological sustainability requires an integrated management
approach that considers natural processes such asfire, insect and disease outbreaks, and
catastrophic wind events, along with forest management activities that mimic those natural
events. The USDA Forest Service Strategic Plan for FY 2004 - 2008 includes several goals
focused on ecosystem health.

Revision Topic 2a — Oak decline and forest health

In the early 1900’ s the Missouri Ozarks were subjected to extensive logging, open-range
overgrazing, over-burning, and subsequent soil erosion and loss of the grass/herbaceous
ground cover component. Changes in forest vegetation brought about by these activities,
along with changes in hydrological processes have led to less productive, droughtier soils,
timber overstocking, and loss of healthy ecosystems. Oak decline, which occurs cyclically on
the forest and appears to coincide with extended periods of drought, has been worsened by
these historic changes. Long-term implications to forest health exist. The 1986 Forest Plan
did not anticipate the current extended drought cycle and subsequent oak decline.

There is a need to:

o Develop management direction for restoring and maintaining healthy forest
ecosystems in response to oak decline; providing a healthier balance of shortleaf pine
and white oak in what is now a predominantly black and red oak forest; and restoring
some of the more open woodland habitats encountered by early settlers.

Revision Topic 2b — Reforestation and Timber Stand Improvement

The 1986 Plan contains restrictions on reforestation and timber stand improvement under
certain management prescriptions. These restrictions were most likely intended to insure that
hardwood forests were not converted to softwood plantations. Under the 1986 Plan, we
cannot plant pine in management areas that emphasize wildlife habitat diversity, even within
the natural pine range. Techniques to improve areas of pine are prohibited in management
areas that emphasize hardwood tree species, even within the natura pine range. Practicesto
improve areas of oak forests are not permitted in management areas that emphasize motorized
semi-primitive recreation. However, these restrictions are preventing the Forest Service from
implementing practices to encourage healthier, more resilient and sustainable oak and oak-
pine forests when confronted with large-scale natural events such asfire, tornados, red oak
borers and oak decline.
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There is a need to:

e Change management direction to allow pine and oak reforestation and stand
improvement in awider variety of situations, so asto encourage natural vegetation
most suited to Missouri’ s natural communities.

Revision Topic 2c — Wildlife habitat management

The 1986 Forest Plan was devel oped during atime of emerging ecological knowledge.
Management direction and objectives for various wildlife habitat conditions were identified
based on the needs of Management Indicator Species . These standards and objectives varied
based on landtype association (LTA) and management prescription in order to provide awell-
distributed diversity of habitats across the Forest. After seventeen years of implementing the
1986 Forest Plan, the resulting habitat conditions are very similar across all management
prescriptions, resulting in a more homogenous landscape than had been envisioned.
Additional information suggests that the diversity of natural communities found historically
in the Ozarks is not provided for under current management direction. In addition, it has been
difficult to measure accurately some habitat conditions based on data we currently collect.

There is a need to:

e Provide awide diversity of natural communities and wildlife habitat conditions based
on differing landscape capabilities and advanced ecological knowledge.

Revision Topic 2d — Management Indicator Species

The management indicator species (MIS) for the 1986 Forest Plan were selected by a
committee of State and Federal biologists to represent the range of species present on the
Mark Twain National Forest. MIS were selected to emphasize species of interest to the
public, including species that are hunted and those that are not, and as indicators of ecological
change. Information gained in the past seventeen years through monitoring population trends
suggests other species would better indicate the effects of management to natural
communities considered most in need of restoration.

There is a need to:
e Reviselist of Management Indicator Species.

Revision Topic 3 — Fire Management

Thetopic of fire management focuses on the concept of using fire as a management tool. Fire
management includes two aspects: 1) the use of fire to meet resource and land management
goals; and 2) al activities required for protecting property and natural resources from fire.

Revision Topic 3a — Prescribed fire

Natural disturbance factors that shape vegetation in Missouri include insects, disease, floods,
wind, and fire regimes. Fire has historically been amajor disturbance element influencing
development of Missouri’ s diverse ecosystems, including savannas, woodlands, prairies,
forests, fens, wetlands, and glades. Plant species presence, forest structure and composition
across the landscape are influenced by fire. Natural areainventories conducted by state
officials throughout the Midwest have demonstrated great |oss of Missouri’s historic, fire-
adapted ecosystems due to landscape alteration, conversion to croplands and pasture,
urban/housing development, and fire suppression.

The 1986 Forest Plan has very little guidance for using prescribed fire, and it is silent
regarding when, where, why, and how prescribed fire can be utilized as atool.

Chapter 1-5
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There is a need to:

e Develop management direction guiding the use prescribed fire to restore ecosystems,
maintain healthy forests, provide wildlife habitat, and reduce hazardous fuels.

Revision Topic 3b — Wildland fire suppression

Wildland fire suppression is necessary to protect life and property, especially considering the
intermingled ownership patterns and proximity of private homes and communities to the
Forest. The 1986 Forest Plan has very little guidance relating to wildland fire suppression.
There are several national reports that have been developed in response to wildland fire
threats to communities in recent years. These reportsinclude: “A Collaborative Approach for
Reducing Wildland Fire Risk to Communities and the Environment-10 year Comprehensive
Strategy, August 2001;” “Managing Impacts of Wildfires on Communities and the
Environment, September 2000;” and the Nationa Fire Plan, September 2000. These reports
outline a comprehensive approach for wildland fire management, and make recommendations
for protecting communities.

There is a need to:

¢ Improve management direction for managing wildland fires to protect life, property,
and communities.

Revision Topic 3c — Fuels management

While wildland fire suppression is essential and necessary to protect life and property, it can
result in unnatural fuel buildup that leads to more intense and damaging fires than in the past.
Extensive logging in the early 1900's, combined with decades of fire suppression, has
resulted in forests with a high density of trees and an increase in the amount of woody debris
on the forest floor. Oak decline is adding to the problem by increasing fuel loads and
changing fuel types. In addition to increasing fire intensity, these accumulated fuels damage
otherwise diverse, healthy ground vegetation. The Forest Plan does not address hazardous
fuels that might result from natural events or management activities, or the effects on rural
interface communities.

There is a need to:

e Develop aproactive approach to fire and fuels management so as to improve and
maintain forest health and reduce the intensity of wildland fires.

Revision Topic 4 — Management Areas

Chapter 1 -6

Management areas define which management prescriptions apply to various parts of the
Forest. Management area boundaries are determined by ecological characteristics, social
considerations, and on-the-ground practicality of differentiating one management area from
another. New ecological principles and changesin social expectations may necessitate
revision of some 1986 management area boundaries.

Revision Topic 4a — Management area boundaries and land-type associations (LTA)

Current management direction, particularly for wildlife habitat, varies by landtype association
(LTA), which isasubdivision of alandscape characterized by similar geological features,
patterns, ecological processes and natural plant communities. Existing management area
boundaries do not follow LTA boundaries, however, which have caused difficulties and
complications for project level analysis. In recent years, new LTA boundaries for Missouri
have been delineated through a multi-agency partnership.
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There is a need to:

e Adjust management area boundaries as needed to incorporate ecological landtypes,
current social demands, and management practicalities.

Revision Topic 4b — Special Area allocations

Wilderness, Natural Areas, Wild, Scenic and Recreational Rivers, and Special Management
Areas are land allocations for specific purposes. A Forest roadless area inventory to identify
potential wilderness areasis required during plan revision. An inventory to identify rivers
with potential for inclusion in the Nation’s Wild and Scenic river system is also required.

There is a need to:

e Review management direction to insure protection of Roadless, wilderness, wild, and
scenic river values, and other “special areas.”

o Evauate inventoried roadless areas for their potential for Wilderness designation.
Determine the most appropriate use and management for inventoried roadless areas
not recommended to Congress for Wilderness designation.

o Determine eligibility and highest potential classification for any riversidentified with
potential for inclusion in the Nation’s wild and scenic river system.

Revision Topic 5 — Riparian Areas and Water Quality

Knowledge of the important functions of riparian areas and their effects on the biological and
hydrological integrity of streams has increased since the 1986 plan was approved. A Forest
Plan amendment for management of riparian areas was approved in 1991. However, the
criteriaused for riparian area definition and delineation were not clear or quantifiable.
Inconsistent identification of riparian areas in project planning and implementation has led to
inconsistent application of management direction.

Knowledge of the interconnection of surface and subsurface waters due to the karst terrain in
the area has also increased. Management direction for protection of groundwater and
ecological processes associated with karst hydrologic systems are generaly lacking in the
1986 Forest Plan.

There is a need to:

e Provide for the restoration and maintenance of the ecological function of riparian
areas, emphasizing the ecological processes that riparian areas play in supporting
aquatic systems and water quality.

o Develop clearer definitions and criteriafor delineating for riparian areas and aquatic
ecosystems, based on plant community, soil and hydrologic criteria.

o Develop management direction to protect water quality and ecological processes
associated with karst terrain and karst features.

Revision Topic 6 — Threatened, Endangered, and Sensitive Species Viability

Management for federally-listed and Regional Forester’s Sensitive Species (RFSS) were
originally considered an area that would not change during Forest Plan Revision. Between
2000 and 2002, we re-examined our RFSS management and updated the 1986 Forest Plan
with two amendments for federally-listed species. After listening to public input and further
discussions with the U.S. Fish & Wildlife Service (USF&WS), we decided additional
changes were needed. There are three federally-listed species that had not previously been
considered in Forest Plan management. They are Hine' s emerald dragonfly, scale-shell
mussel, and Ozark Hellbender. The Regional Forester updated the RFSS list. We have a
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better understanding of species needs and an abligation to use the best available information
for management direction.

There is a need to:

o Examine and revise management direction to protect and provide for threatened,
endangered and sensitive species.

Revision Topic 7 — Access and Transportation Management

Roads are needed in the Forest for recreational access, management, and access to private
property. Roads and access they provide have remained controversial. Concerns exist about
the effect of roads on natural resources such as water quality and wildlife habitat. Traffic
volumes have increased, and recreational uses of roads have changed. Forest managers are
concerned about costs of road construction and maintenance.

The Mark Twain conducted a Forest-wide road analysis in 2003 to determine and provide for
the minimum forest transportation system that best serves current and anticipated
management objectives and public uses, while maintaining land health and water quality.
Recommendations and key findings from the roads analysis are incorporated in the following
subtopics.

Revision Topic 7a — Road density standards in management area prescriptions

Current road density management direction does not include non-Forest Service roads or
private landsin their calculation. A roads analysis of the Salem and Potosi Ranger Districts
guestioned the meaning and usefulness of these density standardsin light of the extensive
non-Forest Service road network on both NFS and private lands. Thereisalack of scientific
data and research showing a correlation between these limits and their effect on any specific
wildlife species or other natural resources at the Forest Plan level.

There is a need to:

o Clarify or modify or eliminate road density standards

Revision Topic 7b —“Woods Roads”

The Mark Twain National Forest isthe only National Forest with a subset of classified roads
called "woods roads.” These roads are generally unimproved, and are to be maintained
between maintenance levels 1 and 2. Thislow level of maintenance, however, has not been
appropriate for the level and type of use these roads have received, and in some cases has
resulted in resource damage. The term “woods road” has led to confusion because the public
commonly assumes it means any road in the Forest, including old roads that are not part of
the Forest’ s road system and are to be closed after management activities are complete.

There is a need to:

o Eliminate the term “woods road” and assign standard maintenance levelsto all roads.

Revision Topic 7c — Forest Plan Transportation Map

The Forest Plan Transportation Map as part of the 1986 Forest Plan proved to be useful
during implementation of the plan. However, the transportation system is now largely in
place and very little new road construction is occurring on the Forest, reducing the need for a
Forest Plan Transportation Map. Land acquisitions, changing demographics, and
development in an area can affect the need for individual roads. The Forest Plan
Transportation Map essentially makes site-specific decisions, which should be made at the
project level, not at the Forest Plan level. In addition, changes in national direction regarding
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roads management, especially the requirement to compile and maintain a Forest
Transportation Atlas, make the Forest Plan Transportation Map unnecessary and redundant.

There is a need to:

o Eliminate the Forest Plan Transportation map. Clarify that changes to the road system
are project level decisions.

Revision Topic 7d — OHV and ATV use on the forest

The 1986 Plan restricts off-road vehicle use to designated trails or use areas. The only
designated trails on the Forest are the Sutton BIuff trail system, and the only designated use
areais the Chadwick Motorcycle Special Use. The Forest Plan allows for development and
designation of additional trails and use areas.

Off-road vehicles may also use Forest Service classified roads (system roads) if the vehicle
complies with State law. The 1986 Forest Plan considers all unclassified roads to be closed,
whether or not there is aphysical closure, and therefore disallows all motorized vehicle use.
The Forest Supervisor's closure order for roads, however, seems to restrict use only on those
roads that are gated, bermed, or signed closed. OHV users have expressed confusion
regarding which roads they are allowed to use, as have forest managers.

There is a need to:

o Clearly state the existing Forest direction for OHV and ATV use of “closed unless
posted open.” Clarify the relationship among the Forest Plan direction, State law, and
the Forest Supervisor’'s closure order.

Revision Topic 8 — Monitoring and Evaluation

Through implementation of monitoring and evaluation direction, we have found that some
reguirements can not be fully implemented, do not yield meaningful results, are not
measurable or scientifically supported, or are not reasonably affordable. In addition, new
information about ecosystem management and ecological sustainability concepts are not
reflected in the current monitoring and eval uation requirements.

There is a need to:

e Revise and improve the strategy for monitoring and evaluation to reflect ecosystem
management and ecological sustainability concepts and approaches.

e Focus the monitoring strategy on information that will (1) enhance understanding of
resource management issues; (2) is measurable and scientifically supported; and (3)
is feasible given probable budgets.

Other Changes

In addition to the changes in management direction, we also made changes of an editorial
nature in the 2005 Forest Plan. These include changes needed to explain or clarify direction
aready in the 1986 Forest Plan, removing items that do not pertain to the six Forest Plan
decisions, or removing direction that can be found elsewhere, such asin the Forest Service
Directives System. These changes do not represent a change in the direction, goals or
objectivesin the Plan, and are not discussed further in this document.
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Public Involvement

Key pointsin the Forest Plan revision process where the public provides input include
developing the need for change, identifying potential issues and possible alternatives for
addressing issues, analysis of possible environmental effects, and publication of the DEIS and
Proposed Forest Plan. The Mark Twain National Forest used avariety of public involvement
tools and methods, including public meetings, open houses, newsletters, and news releases to
engage individuals, organizations, state and local governments, and other federal agenciesin
the Forest Plan revision.

The Forest hosted a series of public meetings both before and after the Notice of Intent was
issued to provide information about the Forest Plan revision process and gather public input
on the scope of the decisions to be made, issues to be examined and possible alternatives.
Subsequent Forest planning open houses, newsletters, and news releases informed the public
about progress of the revision.

In February of 2005, after the release of the Proposed Revised Forest Plan and DEIS, the
Forest held another series of open houses to present the Draft Environmental Impact
Statement and answer questions about the analysis and the preferred alternative. These
meetings were important for providing the public aforum to ask questions about the
Proposed Revised Plan so that they could provide more informed comments.

The Forest Service received 1,807 responses, including letters, emails, and faxes, on the Draft
Revised Forest Plan and DEIS. Those responses contained 2,430 individual comments, which
were coded and attributed to 336 public concerns. Those comments are addressed in
Appendix Al of thisFinal EIS.

The Forest consulted and exchanged information with local county governments, State
agencies, and other national forests and federal agencies throughout the plan revision process
to aid in the development of revised management goals and objectives, and standards and
guidelines.

See Appendix A for details on the public involvement process.

Forest Plan Revision Issues

Chapter 1 - 10

Anissueisapoint of debate, dispute, or disagreement regarding anticipated effects of
implementing the proposed action. Typically, an issue is described as a debate or
disagreement about an effect on physical, biological, social, or economic resources. When
making programmatic decisions, such as in this Forest Plan revision, issues often are framed
as trade-offs between various desired conditions, amounts of products produced, or emphasis
in management. For example, providing a diversity of natural communities and wildlife
habitat conditions may involve tradeoffs with suitable lands determinations and ASQ. Issues
stem from the topics summarized in the “Need for Change in Management Direction”
section, and suggest alternative ways of responding to those topics. Public involvement,
internal discussion, and analysis were used to identify the issues pertinent to Plan revision.

Response to the need for change (revision topics) and issues is tracked throughout the
document by indicators that measure existing conditions and potential effects of management
activities. These indicators focus our analysis and demonstrate differences between
alternatives. Generally, indicators are quantitative, but some are qualitative. Descriptions of
the issues below include alist of indicators that respond to each issue. These indicators are
used in Chapter 3 of this document to discuss effects of alternatives, and to compare them.
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The analysis for some resources in Chapter 3 may use additional indicators to show the
differences between alternatives in more detail.

Depending on the topic and issue, indicators may be measured over different time periods and
in different geographic locations. Indicators are analyzed at in multiple timeframes (such as
10, 50, 100 years) and multiple spatial scales (national forest, landscape ecosystem, county).

Forest Plan monitoring will document and evaluate applicable issue indicators. For more
information on monitoring indicators, see Chapter 4 of the 2005 Forest Plan.

Issue 1 —Timber Supply

Forest Service Responsibility

In 1897, the Organic Act established the national forests to, among other things, furnish a
continuous supply of timber. The regulations for implementing the National Forest
Management Act require the Regional Forester to estimate the amount of timber that can be
sold annually on a sustained-yield basis. The National Forest Management Act also requires
that forest planning identify land that is not suited for timber production.

Public Concerns

Many people agree with the need to reeval uate those lands suitable and appropriate for timber
production. Some suggest excluding riparian, roadless, and recreation areas from the suitable
timber base. Others ask that the reevaluation of timber suitability consider the impact on local
economies. People also encourage the Mark Twain NF to take intermediate and long-range
projections of timber harvest levelsinto account in the forest plan revision. Still others
suggest that there should be no commercial timber sales on the Forest

Issue Statement

There is disagreement about how much timber the Mark Twain National Forest can supply
without adversely affecting ecosystem health, water quality, and the social and economic
needs of people. Forest Plan revision will establish the acreage and location of land that is
suitable for timber production. Revision will also determine the maximum level of timber that
the Mark Twain NF may supply over time.

Key Indicators
o Average Annual Allowable Sale Quantity (ASQ)

Issue 2 — Ecological Sustainability and Ecosystem Health

Forest Service Responsibility

In forest planning the Forest Serviceis responsible for providing for diversity in plant and
animal communities and tree species, and the agency must provide for the overall multiple-
use objectives of national forests (1909.12 FSH 219.26). The Forest Service is responsible for
ensuring a sustainabl e flow of renewable resources (recreation, timber, water, range, and
wildlife) without impairment to the productivity of the land (Multiple Use/Sustained Yield
Act). Forest health is essential to providing a sustainable yield of the forest’ s resources.
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Public Concerns

Numerous respondents assert that the Mark Twain NF should promote forest ecosystem
health and sustainability. Some suggest that the Forest Service adopt techniques so that the
natural integrity of the ecosystem isrecovered and natural processes function unencumbered
within the natural range of variability. They suggest that the best way to achieve thisis
through a preservation approach which prohibits all management activities in the Forest.
Many encourage the Forest to use the full array of silvicultural tools to achieve forest health
and ecosystem composition objectives.

Some peopl e believe that uneven-age management is necessary to restore the forest to a
healthy condition, and should be the only silvicultural system alowed on the Mark Twain
NF. However, others believe that even-aged management is necessary for regenerating oak
and pine forests, for mast production, and to benefit wildlife dependent upon early-
successional vegetation. New information about oak regeneration and successful
implementation of uneven-aged management also indicates that uneven-aged management is
sometimes ineffective and has led to undesirable results on forest health on some sites where
the 1986 Forest Plan requires its use.

Some respondents ask the Mark Twain NF to address native plants in the Forest Plan revision
by maintaining natural forest types, aggressively restoring natural vegetation and native
terrestrial communities on large regional scales (especially glades and savannas), identifying
and protecting all unique plant communities, and restoring shortleaf pine communities where
they would have occurred before European settlement of the area. Others are concerned that
efforts to decrease the amount of black and red oak and increase white oak and shortleaf pine
would adversely affect the existing timber industry in the area.

Issue Statement

Thereis concern about the effects on local timber markets from increasing the amount of
white oak and shortleaf pine to provide for a healthy forest, and providing land dedicated to
enhancement and restoration of natural communities. There is also debate about the effects on
the forest health from passive management, and from current direction restricting certain
silvicultural methods and prescriptions.

Forest Plan revision will establish what, if any, direction for increasing white oak and
shortleaf pine will be provided, and how much of the Forest will be allocated to natural
community restoration. The Forest Plan revision will also determine what, if any,
management direction regarding timber management techniques and practices is needed to
provide for forest health.

Key Indicators
e Acres of ground cover meeting desired condition for savanna, woodland and glade
e Acrestreated to move towards natural community type
e Acresburned
e Acresthinned

Issue 3 — Wildlife Habitat Management

Forest Service Responsibility

The National Forest Management Act, Endangered Species Act, other laws, and federal
regulations require the Forest Service to maintain or improve biological diversity at the
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genetic, species, and ecosystem levels and to maintain viable populations of existing native
and desired non-native species. Federal regulations (36 CFR 219.19) require management to
maintain viable populations, which are defined as those having the estimated numbers and
distribution of reproductive individuals to ensure their continued existence is well distributed
on national forests. Federal law also requires considering wildlife resources equally with
other renewable resources in managing forests and how to manage non-native invasive
species. Other federal laws assign national forests arole in managing wildlife habitat and
support cooperation in such management with states and American Indian tribes.

Public Concerns

A number of people urge the Mark Twain NF to protect and restore wildlife habitat,
particularly for native species and species requiring large tracts of contiguous forest. Some
stress the particular need to preserve bird habitat, which they believe will result in increased
bird populations. Others are specifically interested in increasing ruffed grouse populations.

Some urge the Mark Twain NF to promote aggressively early successional conditionsin
order to promote population growth in early successional bird species, and to comply with
NFMA'’s requirement to maintain viable populations of all native wildlife. Others express an
interest in old growth conditions, with potential old growth areas identified based on both
landscape and structura characteristics. Some suggest that riparian areas are a high priority
for inclusion in old growth designations.

Numerous respondents write that the Mark Twain should make a special effort to protect
threatened, endangered, and sensitive species. Specific species mentioned include mountain
lions, endangered reptile and amphibian popul ations, the Ozark hellbender, bats, eagles, and
various rare butterflies.

Issue Statement

Thereis divergent views about how the Forest should be managed for the full array of
wildlife species and habitats, whether rare or common, and what habitats and species should
be emphasized. Forest Plan revision will establish goals for the types, amounts, distribution,
gpatial pattern, and function of wildlife habitats.

Key Indicators

e Acresof natural community savanna, woodland and forest meeting desired condition
for old growth natural communities.

¢ Management Indicator Community trends

Issue 4 — Fire Management

Prescribed fires are intentionally set by forest managers under controlled conditions to meet
specific natural resource objectives. Fuels are anything that will burn such astrees, branches,
grass, and pine needles.

Forest Service Responsibility

In forest planning, the Forest Serviceis responsible for determining vegetation management
practices for each vegetation type and circumstance (FSH 219.15). Forest Plans must also
determine standards and guidelines for vegetation management. The Forest Service has
embarked on a national 10-year plan (A Collaborative Approach for Reducing Wildland Fire
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Risks to Communities and the Environment 10-Y ear Comprehensive Strategy August 2001)
that emphasizes reducing hazardous fuels as one of its four main goals.

Public Concerns

The use of prescribed fireisatopic of concern to numerous respondents. People urge the
MTNF to usefire to emulate historic natural disturbance regimes; restore and maintain Ozark
ecosystems and large scale natural communities that benefit from periodic fire; to maintain
wildlife habitat; and to reduce fuel loads. Some, however, caution the MTNF to use fire only
on alimited basis, because they believe that fireis harmful, and that it is not a natural or
necessary component of Ozark ecosystems. There are also concerns that increasing the
amount of prescribed fire will adversely affect air quality.

Issue Statement

While prescribed fire is needed to reduce hazardous fuels and restore ecosystems, thereis
concern that increasing the use of prescribed fire will harm forest ecosystems and air quality.
Forest Plan revision will determine how, where, and to what extent prescribed fire may be
used to mimic natural processes and to restore natural processes and functions to ecosystems,
and to reduce fuels.

Key Indicators
e Acrestreated to progress toward FRCC 1
e Acresburned to reduce fuels and restore ecosystems

Issue 5 — Economic Sustainability of Local Communities

Forest Service Responsibility

Forest planning regulations direct that the overall goal of managing national forestsis
sustainability, key components of which are interdependent ecological, social, and economic
factors that work together to allow goods and services to be produced without harm to the
long-term productivity of the land.

Public Concerns

Many people are concerned that reducing or changing the mix of resources provided from the
Forests could economically affect local communities. Similarly, they are concerned that if the
Forests do not increase the amount of goods and services they provide there may be negative
impacts to the economic sustainability of the local communitiesin terms of growth and jobs.

Other people believe that changes in resource emphasis on the National Forest would not
have significant effects on economic sustainability if local communities adjusted to take
advantage of the different resources that were being emphasized. Some think that a high
degree of long-term ecological sustainability, including species viability, adiversity of plant
and animal life, and diversity of habitats, contributes to stability of local economics. Still
others believe that if the Mark Twain NF produced little to no timber, local communities
would benefit from increased revenue from recreation.

Issue Statement

Forest Plan decisions contribute to economic sustainability by providing for arange of uses,
values, products and services. At the same time, Forest plan direction must be consistent with
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ecological sustainability. Forest Plan revision will determine the mix of uses, values,
products, and services that the Mark Twain NF could provide over time.

Key Indicators
e Income and Employment (by Resource Program)
¢ Income and Employment (by major Industry and Sector)
e Paymentsto Counties

Resources with No Change in Management Direction

There was no change in management direction for several resource areas under any of the
alternatives considered in detail in this FEIS. The 2005 Forest Plan continues the
management direction from the 1986 Forest Plan for these resource areas. These resource
areas and the reasons for not changing them are summarized in the Assessment of the Need
for Change and Notice of Intent that was released in 2002 and in Appendix A — Public
Involvement.

Of these resource areas, the most prominent are:

e Management of off-road vehicle use

e Minerals management

e Management of candidate Wild & Scenic Rivers

o Management of heritage resources, recreation, fish and aguatic resources

These topics and issues were not addressed in the formulation of alternatives, although they
are discussed in the environmental analysis. In general, these topics are either not ripe for
decision, have been addressed by recent (and still relevant) decisions, potentia alternatives
would cause unreasonable environmental harm, or adverse effects are easily limited under
any aternative.

For example, in the case of off-road vehicle use, there is a strong demand for off-road and
off-trail use on the Forest. However, extensive Forest Service experience with OHV's
(http://www.fs.fed.us/projects/four-threats/facts'unmanaged-recreation.shtml) indicates that
“open unless posted closed” policies frequently lead to environmental damage. While the
demand for increased OHV opportunities on the Mark Twain could also be met by providing
additional trails, potential impacts of those proposals are best assessed at a site-specific level
that is outside the scope of decisions made in aForest Plan. Such an analysis is underway
(http://www.fs.fed.us/'r9/marktwain/projects/ohv_study/index.htm). The general effects of
OHYV trails on various resources are included in the analysisin Chapter 3.

In the case of minerals management, the Forest is available for exploration and development,
but effects cannot be meaningfully assessed until a site-specific proposal is made for
exploration or development. Whether proposals will be submitted, and their content, are
speculative. There have been no proposals submitted for development of minerals under the
1986 Forest Plan.

While there were no proposed changes to the management direction for Heritage, recreation,
fish and aguatic resources, effects on these resources are discussed in Chapter 3. Each of
these resources has been the subject of relatively recent decisions. Based on current
information, the needs for change relate primarily to editorial clarification and removal of
direction that repeats law or regulation.
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Chapter 2
The Alternatives

Introduction

This environmental impact statement explores differences between a number of management
aternatives for the Mark Twain National Forest. These were devel oped to provide arange of
options for direction that forest management will take for the next 10 to 15 years. Each of
these dternativesis a potential Forest Plan that could be implemented if selected.

This chapter discusses:

e How dternatives were developed;

o Featuresof each alternative, including the no-action alternative;

¢ How management areas are distributed for each alternative.

e How alternatives compare to each other;

e The Selected Alternative;

o Alternatives that were considered but eliminated from detailed study;

Development of Alternatives

Asexplained in Chapter 1, this Forest Plan revision process was initiated by the need to
change the 1986 Forest Plan due to changes in environmental conditions, changed
circumstances, and societal uses and values. The core of this processis formulation of a
Revised Forest Plan and a set of forest management alternatives for implementing the plan.
Alternatives provide different scenarios for applying management prescriptions across the
Mark Twain National Forest. The alternatives, outside of the No Action Alternative
(Alternative 5) that maintains current management direction, do not vary in proposed forest-
wide direction .They do vary by acreage allocated to each management prescription (see
Table 4 and maps located in the map package.) Alternative 3 isthe selected alternative for
implementing the 2005 Forest Plan.

The 2005 Forest Plan first defines a set of goals, objectives, standards, and guidelines that
provide forest-wide direction for managing resources on the Mark Twain National Forest.
Forest-wide direction combines national and regional goals with goal's, objectives, standards,
and guidelines specific to the Mark Twain National Forest.

Forest goals are broad statements that describe overall conditions managers will strive to
achieve. They are not directly measurable and there are no time frames for achieving them. In
other words, goals describe ends to be achieved rather than means to those ends; they serve as
vision statements. In contrast, objectives provide these means in the form of measurable steps
to be taken to accomplish goals. Objectives are generally achieved by implementing projects
or activities. However, objectives are not targets, which are a measure of annual outputs
dependent upon budgets. Budget allocations may or may not correspond to areas that have
been emphasized by the 2005 Forest Plan. A standard is defined as a course of action that
must be followed, or alevel of attainment that must be reached, to achieve forest goals.
Adherence to standards is mandatory. Standards are used to assure that individual projects are
in compliance with the Forest Plan and other legal mandates governing the Forest Service.
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They should limit project-related activities, not compel or require them. Deviations from
standards must be analyzed and documented in a Forest Plan Amendment. A guidelineisa
preferred or advisable course of action or level of attainment. Guidelines are designed to
achieve desired conditions, or goals.

The 2005 Forest Plan also establishes additional direction for management prescriptions.
Management prescriptions include a desired condition statement, standards, and guidelinesin
addition to Forest-wide standard and guidelines necessary for resource protection.

Asrequired by NEPA regulations, alternatives have been developed using an
interdisciplinary process. Public comments received during the scoping phase were combined
with concerns raised by resource specialists and monitoring results to create revision topics,
or significant issues. Five alternatives were then developed, each with a specific theme and
set of management prescription allocations designed to match the theme.

Each alternative has been designed to respond to comments and revision topics in adifferent
way, providing arange of possible management approaches from which to choose. In each
alternative, this approach is conveyed by the aternative' s theme, which emphasizes a
particular issue or agroup of compatible issues.

Each alternative stands alone as a potential Forest Plan. Alternatives do have many thingsin
common, sharing essential goals, concepts, and policies that all national forests are directed
to follow. How they differ from one to another isin the relative emphasis given to particular
issues and concerns, which is reflected in management prescription allocations for each
alternative.

Details of the alternatives are presented in this chapter. Alternative 3 was designated as the
preferred alternative in the Draft Environmental Impact Statement. Following publication of
the draft Revised Forest Plan and the Draft Environmental I mpact Statement, there was a 90-
day comment period. Comments received during the comment period were analyzed, and
some changes were made to the goals, objectives, standards and guidelines in the Draft
Revised Forest Plan. These changes have been incorporated into all the alternatives. In
addition, a minor change was made to the preferred alternative regarding Recreation
Opportunity Objectives for a specific area. The Regional Forester hasidentified Alternative
3, with changes, as the Selected Alternative.

Changes between the Draft and Final Environmental Impact
Statements

The Forest Service received 1,807 individua responses (including letters, emails, and faxes)
on the DEIS and draft Revised Forest Plan. These comments, shifts in agency direction, and
correction of errorsled to severa changesin the draft Revised Forest Plan. The changes
range from minor edits and clarifications to changes in the standards and guidelines and
monitoring requirements. The following summary describes the changes to standards,
guidelines and other areas of the 2005 Forest Plan.

Public comments and Agency review also identified the need for several improvementsto the
analysis and presentation of materialsin the FEIS. Asaresult, editorial discrepancies, minor
inconsistencies, or gaps in the presentation of information in the DEIS have been corrected
for the FEIS. These changes are noted in the response to comments.
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Management Prescription 1.1 and 1.2

Standards prohibited the construction of wildlife pondsin Management Prescriptions 1.1 and
1.2. Concerns were raised about providing habitat for amphibians in these areas. The standard
was changed to allow for the construction of wildlife pondsif along-term species viability
concern is demonstrated, and that concern cannot be addressed in another location.

Questions were raised about the absence of standards or guidelines regarding designation of
old growth in Management Prescriptions 1.1 and 1.2. We added direction to clarify that old
growth conditions should be provided, although there is no specific percentage to be
designated old growth. This change helps explain that by restoring natural communitiesin
these management areas and achieving the desired future conditions for the land, old growth
characteristics will be reflected across the landscape in patterns and distributions they would
have occurred naturally.

Management Prescription 2.1

A standard requiring that activities in management prescription 2.1 be distributed to emulate
historical conditions was removed. Part of the desired condition for MP 2.1 is that “natural
communities are distributed similar to historical vegetation patterns.” The ID team
determined that the proposed standard was redundant with the desired condition, did not add
any clarity to permitted or restricted activities, and therefore did not meet the basic purpose of
astandard. This change will streamline and better align the standards and guidelines with the
theme, goals, and desired condition for MP 2.1, and with the analysis that was conducted in
the EIS.

Threatened and Endangered Species

Several changes to Forestwide standards and guidelines were made in response to comments
made by the U. S. Fish and Wildlife Service. These modifications represent a strengthening
and clarification of direction proposed in the Draft Revised Forest Plan, not amgjor shift in
the management direction. The changes are:

e Added requirements to survey for the presence of mussels prior to in-stream work,
and to modify projectsif presence confirmed.

e Added standard to prohibit vehicle or equipment use in fens, unless needed to
improve Hines Emerald Dragonfly habitat.

o Modified direction for Indiana bat maternity colonies. One change provides
additional foraging habitat by strengthening designation criteria of maternity colony
area and by specifying activities that are restricted within maternity colonies. A
second change increases protection of roost trees by timing and activity restrictions
around occupied roost trees.

e Added monitoring requirements for existing bat gates on caves.

e Added restrictions on prescribed burn timing near Indiana bat maternity colonies and
near caves during swarming / dispersal periods.

o Prohibited core drilling in the 150 acre areas designated as old growth around gray or
Indiana bat caves.

Wildlife Habitat

We revised Table 2-2 to exclude specific direction regarding methods used for stocking of
trout in certain cold water streams. This change is being made in response to comments from
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the Missouri Department of Conservation (MDC) so that the 2005 Forest Plan is better
aligned with MDC stocking that is currently occurring.

Direction regarding the provision for old growth and regeneration openings in management
prescriptions 2.1, 6.1 and 6.2 was moved from standards and guidelines to goals and
objectives. Because this direction does not describe permissions or limitations on activities, it
does not function well as standards and guidelines. What is does is describe the desired future
condition of these management areas. Moving this direction will ensure that it is used to help
form the purpose and need for site-specific projects, and will provide more flexibility in
placing these habitat conditions on the landscape to meet the needs of a variety of species.

We lowered the percentage of management areas that are desired as regeneration openingsin
management prescription 2.1 (from 11 — 20% to 8 — 15%) and 6.1.(from 3 - 5% to 1-5%).
This change is made in response to public comment noting that the percentages were higher
than those prescribed by comparable Management Prescriptionsin the 1986 Forest Plan. In
addition, the higher percentages did not take into account the contribution of early
successional habitat from natural community restoration.

Lower Rock Creek Area

The Draft Revised Plan proposed to change the Lower Rock Creek area from a semi-
primitive non-motorized area (6.1 Management Prescription) to a restoration emphasis (1.2)
with a semi-primitive motorized designation. The change between draft and final 2005
Forest Plan is that for a portion of the Lower Rock Creek 1.2 area, a standard that restricts
motorized use has been added.

The Lower Rock Creek Areais of great interest to groups and local residents. Thereis
disagreement over the appropriate management prescription for thisarea. Based on public
comments, a standard was added prohibiting motorized usein al parts of the Lower Rock
Creek Area, except Wolf Hollow. This change is designed to address the concerns through
compromise and still meet important restoration of natural community objectives. The 2005
Plan direction will emphasize natural community restoration in this area, which is appropriate
due to the ecological conditions. The plan direction will continue to restrict motorized access
in the area, except for the Wolf Hollow area where there is occasional, seasonally-restricted
use of an existing road for traditional hunting purposes.

Temporary Openings

We changed the definition of atemporary opening in the forest-wide standards and guidelines
for timber management to specify that the stand must be 15 feet high instead of 10 feet high.
This changeisin response to concerns that stands 10 feet high would still be perceived
visually as an opening, and could lead to too many adjacent regeneration cuts.

Monitoring and Evaluation

Chapter 2-4

We changed monitoring requirements for Management indicator Species (M1S) to focus on
the effects of management activities on habitat, rather than on species populations.
Monitoring forest management impacts on MIS and other species can be accomplished in a
variety of ways. We believe that monitoring of habitat will be amore reliable indicator of the
effects of management actions on MIS as this monitors changes that are directly affected by
actions on the Mark Twain National Forest. This change is consistent with the transition
language in the 2005 Planning Rule (36 CFR 21914(f)).
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Editorial Corrections

Editorial changes were made to correct misspellings, formatting, or to clarify management
direction. These corrections did not change the basic intent of that direction.

Description of the Alternatives
Elements shared by all alternatives

Laws, Regulations, Policies

All alternatives were designed to comply with applicable laws, regulations, and policies. All
aternatives adhere to the concepts of multiple use and ecosystem management, although
some alternatives achieve these concepts on varying levels.

Special Designations
A number of existing designations do not change by alternative:

e Current designated wilderness;

e EXxisting developed recreation sites,

e Current designated National Recreation Trails;

e Current designated Wild and Scenic Rivers; and

e Current designated Scenic Byways;

e Current designated State Natural Areas and Natural Landmarks.

Management Prescriptions

Several management prescriptionsin the 2005 Forest Plan have not changed substantially
from the 1986 Plan, and these prescriptions are included in all five alternatives. The
allocation of lands to these management prescriptionsis essentially the same as under the
1986 Forest Plan, with the exception of MP 6.2, which is greatly increased in Alternative 1.
These management prescriptions are shown in Table 1 below.

Table 1 - 1986 Forest Plan Management Prescriptions used in 2005 Forest Plan
MP # Management Emphasis
5.1 Designated Wilderness
6.1 Semi-primitive non-motorized dispersed recreation emphasis, with limited
investments in management of natural vegetative communities
6.2  Semi-primitive motorized dispersed recreation experience emphasis, with
limited investments in management of natural vegetative communities
6.3  Candidate areas for National River status
71 Developed recreation areas
8.1 Designated “special areas” other than Wilderness

Elements shared by Alternatives 1 through 4

Revision Topic 1la - Lands suited to timber production

The following areas are removed from lands suitable for timber production in aternatives 1
through 4: old growth, the Seven Sensitive Areas, Riparian Management Zones, glade
complexes, recreation areas, and protection areas for karst features.
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Chapter 2- 6

Special Designhations

Roadless areas were inventoried and evaluated for their potential for Wilderness designation.
Some of those areas adjacent to existing Wilderness, including Irish Wilderness-excluded
lands, are recommended for study in alternatives 1 through 4.

A riversinventory identified one additional river (Black River) with potential for inclusion in
the Nation’s Wild and Scenic River system.

Goals, Objectives, Standards and Guidelines

Alternatives 1 through 4 share a set of basic Forest-wide goals and objectives and a set of
standards and guidelines (see accompanying 2005 Forest Plan) that ensure protection of
forest resources and comply with applicable laws.

Revision topics that are addressed through goals, objectives, standards and guidelines and are
the same for Alternatives 1 through 4 are:

Revision Topic 1b - Even-aged and uneven-aged management

Forest Plan standards and guidelines specifying where even-aged and uneven-aged
management can be used were eliminated, thereby providing greater flexibility. Decisions
regarding silvicultural system and methods to be used will be made based on project level
anaysis.

Revision Topic 2a — Oak decline and forest health

V egetation standards and guidelines reference use of the local historic land survey datafor
purposes of project inventory, vegetation mapping, and determining treatments appropriate to
meeting desired conditions. Activities are distributed across the landscape to emul ate the
historical vegetation patterns and quantities of natural communities based on available
information. Activities are designed to mimic ecosystem dynamics, patterns and disturbance
processes to achieve desired conditions except where ecological recovery isunlikely or
unfeasible.

Revision Topic 2b - Reforestation and Timber Stand Improvement

Restrictions in management prescriptions on the type of reforestation and timber stand
improvement were removed from the 2005 Forest Plan. This allows pine and oak
reforestation and stand improvement in awider variety of situations.

Revision Topic 2c — Wildlife habitat management

Direction for the restoration and enhancement of natural communities was devel oped to
provide landscape scale habitat for all species. Objectives and protective measures for
specialized habitats such as old growth, early successional forest, caves, glades, seeps and
fens, are provided.

Revision Topic 2d - Management Indicator Species

The list of management indicator species was revised to focus on species most likely to
provide an indication of the effects of management to natural communities considered most
in need of restoration.

Revision Topic 3a - Prescribed fire

Standards and guidelines have been developed for use of prescribed fire for restoration and
enhancement of natural communities, and for hazardous fuels reduction. Objectives have also
been developed to increase from current levels the number of acres prescribed burned.
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Revision Topic 3b - Wildland fire suppression

Suppression response is based on a comprehensive dynamic risk assessment which identifies
values at high risk and the appropriate management response. Areas of low risk are identified
where afull range of responses are available, including wildland fire use to meet the Desired
Condition. Direction is provided to identify Wildland Fire Management Units.

Revision Topic 3c - Fuels management

Forest Risk Assessment identifies areas on the Forest that are at high risk for wildfire.
Hazardous fuels reduction treatments focus on community protection. Fire becomes a major
component of ecosystem restoration, using avariety of prescriptions including natural fireto
meet management objectives.

Revision Topic 4b — Special Area allocations

Identification of special areas, including Wilderness Study areas, and management for these
areasis provided.

Revision Topic 5 - Riparian Areas and Water Quality

Riparian areas and aquatic ecosystems are defined based on landform, soils, hydrologic
criteriaand plant communities. Riparian Management Zones and Watershed Protection Zones
are established to restore and maintain ecological function and processes of riparian areas,
aguatic systems and water quality. Standards and guidelines are devel oped to protect water
quality and ecological processes associated with karst terrain and karst features.

Revision Topic 6 - Threatened, Endangered, and Sensitive Species Viability

Management direction is provided for federally-listed species not previously addressed.
Management for other federal and RFSS s refined and updated.

Revision Topic 7a — Road density standards in management area prescriptions

Road density standards are eliminated. ROS objectives of each management prescription will
be used during project level analysis to determine how roads will be managed.

Revision Topic 7b —“Woods Roads”

Theterm “woods road” is eliminated. Those roads will be assigned agency standard
maintenance levels.

Revision Topic 7c - Forest Plan Transportation Map

The Forest Plan Transportation map will be eliminated. The Forest Transportation Atlas will
be used to maintain an inventory of roads on the Forest. Changes to the road system will be
project level decisions.

Revision Topic 7d - OHV and ATV use on the Forest
Forest direction for OHV and ATV useis stated more clearly.
Revision Topic 8 - Monitoring and Evaluation

Strategy for monitoring and evaluation is revised to reflect ecosystem management and
ecological sustainability concepts and approaches. Monitoring strategy focuses on
information that (1) will enhance understanding of resource management issues; (2) is
measurable and scientifically supported; and (3) is feasible given probable budgets.
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Management Prescriptions

An ecological approach views the landscape in the context of restoring forest health and
ecological integrity for agreater portion of the MTNF rather than having separate
assemblages of land alocations with different natural community or wildlife emphasis or
standards. Many management prescription allocations did not take into account new
information on biologically rich concentrations of globally distinct ecosystems and sensitive
Species.

Rather than add or augment more or different management prescriptions, the MTNF is
combining seven separate management prescriptions (MP 2.1, 3.1, 3.2, 3.3, 3.4, 3.5, 4.1) into
three (MP 1.1, 1.2 and 2.1) with an emphasis on ecosystem restoration (MP1.1), restoration
and dispersed recreation in a semi-primitive motorized setting (MP 1.2) and enhancement of
natural communities (MP 2.1).These new management prescriptions (MP) were created to
reflect current practices, knowledge, and direction. These new management prescriptions are
included in Alternatives 1 through 4.

Table 2 - Management Prescriptions used only in Alternatives 1 through 4
MP # Management Emphasis

1.1 Restoration of natural communities while providing a roaded-natural recreation
experience

1.2 Restoration of natural communities while providing semi-primitive, motorized,
dispersed recreation experiences

2.1 General Forest - Management for multiple use resource objectives while
allowing for enhancement of natural communities, improvement of forest
health conditions, and roaded, natural recreation experiences

Management Prescriptions 1.1 and 1.2 are created as a strategic means of efficiently and
effectively targeting the conservation of Missouri’s globally significant biodiversity (see
Appendix D). The underlying concept is that a representative array of natural
community/vegetation types will be restored and maintained by mimicking appropriate scales
of historical natural disturbances. This should provide the range of structural habitat
variations (in prairie, savanna, woodland, forest, glade and fen natural communities) in which
plant and animal species have adapted and evolved.

Elements that vary by Alternative

Management Prescription Allocations

For each aternative, specific land areas of the Forest are allocated to each management
prescription. Each alternative reflects a different combination of management prescription
acreages. Management prescription allocations are shown on the maps of each alternative
(see map package.) A listing of these acreagesis provided in Table 4 of this chapter.
Management prescriptions are defined in more detail in Chapter 3 of the accompanying 2005
Forest Plan.

How alternatives are described
Each alternative is presented in the same format, with the following components:

e Background —-Major issues to which the alternative responds.
o Theme - Therelative degree of emphasis applied to different resources and concerns.
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e Responsesto revision topics or issues — Only those revision topics or issues that are
addressed differently are included. Describes how the aternative is different based on
the revision topics or issues.

The interdisciplinary team considered 5 different alternativesin detail. Other alternatives
were considered but were determined to be inappropriate for further analysis. The reasons
why they were not considered in detail are presented later in this chapter. Both groups of
alternatives contribute to the NEPA requirement that a reasonable range of alternatives be
considered.

Alternatives were not given names to keep the comparison of aternatives more objective and
impartial. Expected outcomes and effects of the aternatives were analyzed and disclosed in
thisFina EIS.

Alternatives Considered in Detail
Alternative 1

Background

This aternative was designed to respond to those who want to see passive restoration
principles implemented, less active management of forest resources, semi-primitive
recreation emphasized over timber production, and commercial activities reduced or
eliminated.

Theme

Emphasisis on minimizing direct human influence. Characteristics of the forest environment,
such as vegetation structure and species, would be affected primarily by natural disturbance
factors such as insects, disease, fire, and weather events. As aresult, wildlife habitat would
focus on mature forest, with fewer and smaller areas of early successional habitat. No
commercial timber harvest would be allowed. Existing devel oped recreation areas would
remain, but other recreation opportunities would emphasize dispersed recreation like
backpacking, hunting, and floating in a semi-primitive, motorized environment. Management
isfocused on visitor safety, law enforcement, and other custodial elements.

Response to Revision Topics or Issues
Vegetation and Timber Management

Since there would be no commercia harvest, there would be no suitable lands, and the
Allowable Sale Quantity (ASQ) would be zero.

Ecological Sustainability and Ecosystem Health

Areas of Management Prescriptions 1.1 and 1.2 are included at the minimum size considered
to be feasible for restoration of natural communities. Activities for restoration purposes, such
asthinning, regeneration cuts, and prescribed burning, would be implemented only in the
Management Prescription 1.1 and 1.2 areas. No commercial timber sales would be used.
Trees would be dropped and left on the ground, unless doing so would create an unacceptable
firerisk that could not be mitigated with follow-up hazardous fuels reduction treatments.

Areas of Management Prescriptions 1.1 and 1.2 account for approximately 8.5% of National
Forest System (NFS) lands. Management Prescription areas for Wilderness (5.1), Semi-
primitive, non-motorized recreation (6.1), candidate rivers (6.3), devel oped recreation areas
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(7.1) and designated special areas (8.1) would remain essentially the same as under the 1986
Forest Plan. All other areas (almost 77%) would be allocated to Management Prescription
6.2, which would emphasize semi-primitive motorized dispersed recreation. The only
management of vegetative communities would be to meet wildlife needs. There would be no
lands allocated to Management Prescription 2.1

1.1 1.2 2.1

5.1,6.3.71,8.1 8.0% 04%  0.0%
7.7% 6.1
7.2%
6.2
76.7%

Figure 1 - Alternative 1 Management Area Allocations
Wildlife Habitat Management

Wildlife habitat management direction in management prescriptions other than 1.1 and 1.2
would include objectives for designation of old growth and minimum acreages of young
forest (0-9 year age group). These would be implemented through non-commercial means, so
trees would be cut and left on site.

Fire Management

Use of prescribed fire for restoration of ecosystems or providing wildlife habitat would be
allowed only in Management Prescriptions 1.1 and 1.2. Prescribed fire and mechanical
treatments could be used throughout the forest for purposes of hazardous fuels management.

Alternative 2

Background

This aternative was designed in response to those who want Forest management to
emphasize maintaining composition, structure and dynamics of native forest ecosystems;
aggressively restoring native terrestrial communities, such as glades, savannas, and shortleaf
pine forests; and focus on restoration of ecosystems on large regional scales. This alternative
provides emphasis and direction to encourage biodiversity and restore sustainable native
ecosystems over timber sustainability.

Theme

Emphasisis on restoration of underrepresented terrestrial natural communities, while
providing forest products and other multiple use benefits. Management activities, such as
timber harvest and prescribed fire, would be used to influence ecological processes to attain
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and sustain a high diversity of habitats and species. A wide range of wildlife habitat is
provided by restoring and enhancing terrestrial natural communities, and emulating their
historical distribution patterns. A broad range of settings for a variety of recreationa
opportunities are provided, including both devel oped recreation sites and areas for dispersed
recreation like backpacking, hunting, floating, and off-road vehicle use.

Response to Revision Topics or Issues

Ecological Sustainability and Ecosystem Health

Areas of Management Prescriptions 1.1 and 1.2 are increased to include al of the “ portfolio”
areas identified in the Ozarks Ecoregional Conservation Assessment (The Nature
Conservancy 2003). “Portfolio areas’ are designed to incorporate areas with high
concentrations of Missouri’s globally significant biodiversity.

Management Areas

Areas of Management Prescriptions 1.1 and 1.2 make up over 44% of NFS lands.
Management Prescription areas for Wilderness (5.1), Semi-primitive non-motorized
recreation (6.1), semi-primitive motorized recreation (6.2), candidate rivers (6.3), developed
recreation areas (7.1) and designated special areas (8.1) would remain essentially the same as
under the 1986 Forest Plan. All other areas, approximately 31% of NFS lands, would be
alocated to Management Prescription 2.1.

5.1,6.3,7.1, 8.1
7.7%

Figure 2 - Alternative 2 Management Area Allocations
Alternative 3 — Selected Alternative

Background

This aternative was designed in response to those who want to see a balance between
restoration of natural communities and production of traditional forest commodities.
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Theme

Emphasis is on improvement of forest health conditions, production of forest products and
other multiple use benefits, and enhancement of terrestrial natural communities. Restoration
of terrestrial natural communitiesisfocused in areas that are identified as biologically rich.
Management activities, such as timber harvest and prescribed fire, are used to mimic
ecological processes to attain and sustain a high diversity of habitats and species. A wide
range of wildlife habitat is provided by restoring and enhancing terrestrial natural
communities, and emulating their historical distribution patterns. A broad range settings for a
variety of recreational opportunities are provided, including both developed recreation sites
and areas for dispersed recreation like backpacking, hunting, floating, and off-road vehicle
use.

Response to Revision Topics or Issues
Ecological Sustainability and Ecosystem Health

The size of areas allocated to Management Prescriptions 1.1 and 1.2 are between those of
Alternatives 2 and Alternatives 1& 4.

Management Areas

Areas of Management Prescriptions 1.1 and 1.2 make up about 29% of NFS lands.
Management Prescription areas for Wilderness (5.1), Semi-primitive, non-motorized
recreation (6.1), semi-primitive, motorized recreation (6.2), candidate rivers (6.3), developed
recreation areas (7.1) and designated special areas (8.1) would remain essentially the same as
under the 1986 Forest Plan. All other areas, almost 45% of NFS lands, would be allocated to
Management Prescription 2.1.

51,6.3,7.1,8.1
7.7%
6.2 1.1
13.1% 25.1%
6.1
5.1%
1.2
4.2%
2.1
44 8%

Figure 3 - Alternative 3 Management Area Allocations
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Alternative 4

Background

This aternative was designed in response to those who want to see the use of traditional
forest management and production of forest commodities emphasized over restoration of
natural communities.

Theme

Emphasis is on ecosystem enhancement while providing utilization of forest resources.
Multiple use management is emphasized for amajority of the Forest. Timber and mineral
extraction, and other activities such as recreation are likely to influence ecological processes.
A wide range of wildlife habitat is provided by emphasizing achievement of early
successional and old growth habitat objectives, aswell as protection of special habitats. A
broad range of settings for avariety of recreational opportunities are provided including both
devel oped recreation sites and areas for dispersed recreation like backpacking, hunting,
floating, and off-road vehicle use.

Response to Revision Topics or Issues

Ecological Sustainability and Ecosystem Health

Areas of Management Prescriptions 1.1 and 1.2 are the same as in Alternative 1, which isthe
minimum size considered to be feasible for restoration of natural communities.

Management Areas

Areas of Management Prescriptions 1.1 and 1.2 make up 8.4% of NFS lands. Management
Prescription areas for Wilderness (5.1), Semi-primitive non-motorized recreation (6.1), semi-
primitive motorized recreation (6.2), candidate rivers (6.3), developed recreation areas (7.1)
and designated special areas (8.1) would remain essentially the same as under the 1986 Forest
Plan. All other areas, 62% of NFS lands, would be allocated to Management Prescription 2.1.

1.1

12
0,
51,6.3,71, 8.1 8.0% r~0.4%
770/0 TR
16.4% .
N
Wﬁg
22422232155
6.1
5.5%
2.1
62.0%

Figure 4 - Alternative 4 Management Area Allocations
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Alternative 5 — No Action

Background

Alternative 5, the no-action alternative, reflects current Forest-wide direction. It meetsthe
NEPA requirement (36 CFR 219.12(f)(7)) that a no-action alternative be considered. ‘No
action’ means that current management allocations, activities, and management direction
found in the existing Forest Plan, as amended, would continue. Output levels have been
recalculated for this alternative to comply with new information, in particular, new scientific
and inventory data.

Theme

The 1986 Forest Plan gives strong emphasis to wildlife habitat devel opment; particularly
unique or specialized habitats such as caves, springs, seeps, fens, riparian areas, glades and
fishless ponds. Timber management is the primary tool for reaching desired vegetative
conditions, wildlife habitat objectives, and providing timber products for local industrial and
individual needs. The Plan provides arange of settings for a variety of recreational
opportunitiesincluding both devel oped recreation sites and areas for dispersed recreation like
backpacking, hunting, floating, and off-road vehicle use.

Response to Revision Topics or Issues
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Because this alternative does not incorporate the 2005 Forest Plan, it respondsto al the
revision topics differently than do Alternatives 1 through 4. Therefore, each of the revision
topicsis discussed here, to highlight the differences between the direction in the 1986 Forest
Plan and the 2005 Forest Plan.

Vegetation and Timber Management

Uneven-aged management is required on wet, mesic bottomlands (EL Ts 1-6, 39, 56, 59, 61-
62), on Cedar Creek Ranger District, and in the Seven Sensitive Areas; it isallowed on ELTs
7 and 18.

Ecological Sustainability and Ecosystem Health

There are no areas of Management Prescriptions 1.1 and 1.2, and no emphasis on natural
community restoration. While natural communities are mentioned in the plan, thereis no
clear direction to consider their spatial distribution or structural components in project
planning. Insect and disease problems are treated diagnostically, not proactively. Artificial
reforestation (pine planting) is alowed only in MP 4.1 and 4.2. There are restrictions on
release and/or pre-commercial thinning in certain management prescriptions. Wildlife habitat
objectives are defined by age-class distribution; those objectives vary by management
prescription and landtype association. Existing lists of management indicator species
emphasi zes species of interest to the public, including both species that are hunted and those
that are not. Information gained through monitoring population trends suggests that many of
these species do not really reflect changes in habitat composition and quality.

Fire Management

While the use of prescribed burning is not precluded, thereislittle direction regarding the use
of prescribed fire to meet Forest Plan objectives. Risk assigned to each management areais
not based on site specific risk information, and does not allow a variety of suppression
responses such as wildland fire use. There is no direction to initiate wildland fire management
units.
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Riparian Areas and Water Quality

Little to no management activities are allowed in riparian areas. Riparian areas are delineated
based on frequently flooded and occasionally flooded areas. Most protection is based on use
of filter strips prescribed along steams. Riparian areas, caves and springs are protected as
specialized wildlife habitats.

Management Areas

There are seven management prescriptions from the 1986 Forest Plan that are included only
in Alternative 5. These prescriptions are:

Table 3 - Management Prescriptions used only in Alternative 5

MP # Management Emphasis

3.1 Management of natural vegetative communities and their successional stages
to produce moderate resource outputs from a managed forest environment.

3.2 Intensive management of hardwood species capable of yielding high value
products.

3.3  Grassland management for the production of cattle

3.4  Forest management which emphasizes wildlife habitat diversity

3.5  Protection for Indiana bats and their habitat in and around hibernacula and
known sites of reproductively active females

4.1 Management of shortleaf pine

4.2  Management for production of sawtimber-sized eastern redcedar

Four of these management prescriptions emphasi ze specific species or types of vegetation
(high quality hardwoods; grasslands; shortleaf pine; and eastern redcedar.) There are no
prescriptions that emphasi ze restoration of natural communities.

Management Prescription areas for Wilderness (5.1), Semi-primitive, non-motorized
recreation (6.1), candidate rivers (6.3), devel oped recreation areas (7.1) and designated
special areas (8.1) are essentially the same as for the other aternatives. Almost athird of NFS
lands are allocated to Management Prescription 3.4, which emphasizes wildlife habitat
defined by age class distributions. Another third of NFS lands are allocated to Management
Prescription 4.1, which emphasizes shortleaf pine management. There would be no lands
alocated to Management Prescriptions 1.1, 1.2, or 2.1.

6.1
3.1,3.2,33,35 5.2%
11.9% ) 6.2
ki 16.4%
5.1,6.3,7.1, 8.1
7.5%

31.5%

Figure 5 - Alternative 5 Management Area Allocations
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Alternatives Considered but Eliminated from Detailed Study

The following alternatives were considered in the analysis, but were eliminated from further
detailed study.

An alternative considering recommendation of all Inventoried Roadless Areas
mapped in the Roadless Area Conservation Rule Final Environmental
Statement as Wilderness Study Areas

An dternative including all five Roadless Areas mapped in the Roadless Area Conservation
Rule Final Environmental Impact Statement as potential Wilderness Study Areas was
considered and eliminated from detailed study.

The 2001 Roadless Rule calls for analysis of each of the RARE Il areas not already
designated as Wilderness during Forest Plan revision. Part of that analysisincludes
identification of areas that have been “substantially altered” by road construction and
subsequent timber harvest.

A new Mark Twain National Forest roadless areainventory, The Forest Roadless Area
Inventory and Wilderness Evaluation, was begun in 2002 and the report compiled in 2004.
All five RACR inventoried areas were considered in that analysis aswell asthe rest of the
land base in the Forest. Appendix C in this document describes the process used and displays
results of the analysis.

Using the 2004 Forest Roadless Area Inventory and Wilderness Evaluation, the Forest
concluded that an alternative alocating all five areas as potential Wilderness Study Areas
should be eliminated from detailed study. Only one of the inventoried RACR areas, the Irish
Wilderness Excluded Lands, was included as a potential Wilderness Study Areain
aternatives considered in detail. When applied in 2004, the other four inventoried RACR
areas did not meet minimum Roadless Inventory and Wilderness evaluation criteria, dueto
road management or influences from private lands. Therefore, the interdisciplinary team did
not believe this to be areasonable alternative.

The 2004 report identified eleven other potential Wilderness Study Areas in that are included
in alternatives considered in detail. All of these areas are adjacent to one of five existing
Wilderness areas

All the areas formerly identified as RARE |1 roadless areas and mapped in the Roadless Area
Conservation Rule Final Environmental Statement, with the exception of the Irish Wilderness
Excluded Lands, have been assighed to management areas other than potential Wilderness
Study Areasin alternatives considered in detail. More detail on treatment of RACR areasin
aternativesisincluded in Appendix C and the planning record.

An Alternative(s) providing off-road, off-trail cross-country use of motorized
vehicles by changing the Forest policy of “closed unless posted open.”
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The current plan restricts off-road vehicle (ORV) use to designated trails or use areas. The
Forest Plan allows for the devel opment and designation of additional trails and use aress.
During the comment period for the Notice of Intent a number of respondents asked that the
current Forest policy be changed and allow cross-country use by ORVs.

Off-road vehicles may use Forest Service classified roads (system roads), if the vehicle
complies with State law. The Forest Plan considers al unclassified roads to be closed
(whether or not there is a physical closure) and therefore off-limits to all motorized vehicle
use. The Forest Supervisor’s closure order for roads, however, seems to restrict use only on
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those roads that are gated, bermed, or signed closed. OHV users have expressed confusion
regarding which roads they are allowed to use, as have forest managers.

Extensive Forest Service experience with OHV s (http://www.fs.fed.us/projects/four-
threats/facts/'unmanaged-recreation.shtml) indicates that “ open unless posted closed” policies
frequently lead to environmental damage. The interdisciplinary team determined that an
aternative allowing unrestricted use of OHV s would not meet the purpose and need,
specifically the need to provide better protection for riparian areas and water quality.
Furthermore, potential impacts of proposals for OHV use are best assessed at a site-specific
level that is outside the scope of decisions made in a Forest Plan, making this alternative
impractical. Such an analysisis underway. For additional information on this project, see
http://www.fs.fed.us/r9/f orests/marktwain/projects/projects/40401/index.htm. In the Plan
revision, we have concentrated on clarifying the existing direction for OHV's.

An alternative(s) to restrict or prohibit mineral exploration and development
within the Forest or within a specific area, such as the Eleven Point River.

Thereisahigh level of interest and widely differing opinions about the mining and
processing of lead in Missouri. The responsibility of the Forest Service in regardsto mining
islimited to the surface activities, primarily those associated with exploration for minerals.
The Bureau of Land Management has responsibility and authority over federally owned
minerals (including those lying under National Forest System lands).

Currently research is being conducted in Missouri by the U.S. Geological Service to
determine the effects of mineral exploration and development on National Forest lands. Until
thisresearch is completed and scientific data specific to the Ozark ecosystems are available, it
isimpractical to consider an aternative that would drastically change management direction
for the minerals program.

Under all alternatives the Forest Plan contains appropriate and adequate direction in regards
to the surface activities associated with mining that occur on the Mark Twain National Forest.
The goals established in the Forest Plan for minerals management are to provide for mineral
prospecting and mineral development while complementing other resource management
objectives. Management direction is provided to protect soil, water, wildlife, scenery and
other resources.

An Alternative(s) where the Standards and Guidelines for resource
management are different, either more or less restrictive.

Standards and guidelines are permissions and limitations needed to achieve the goals and
objectives of the plan. They are essentially mitigation measures that minimize or negate the
effects of a management action or land use. Standards and guidelines provide the baseline
direction needed to protect forest resources while providing a variety of goods and services to
the public. The standards and guidelines used in the aternatives were designed by the
interdisciplinary team to provide needed protection and to meet the minimum management
reguirements established in the 1982 planning regulations. The interdisciplinary team used
the best available technical and scientific information in devel oping the standards and
guidelines.

Comparing aternatives with differing protection measures would be impractical. Therefore, it
was determined that the same standards and guidelines would be used in all aternatives (with
the exception of Alternative 5, No Action) to provide a baseline level of comparison. In
addition, providing less restrictive standards and guidelines would not adequately protect the
resources, and therefore would not meet the purpose and need for revision. Because the
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standards and guidelines were designed specifically to provide needed and adequate
protection for the resource, more restrictive standards and guidelines would only restrict
management activities without any evidence that additional protection would be provided.

An Alternative(s) that includes each of the principles and criteria from the
“Citizens’ Call for Ecological Forest Restoration: Forest Restoration
Principles and Criteria” (Citizens’ Call) as standards in the revised Forest
Plan
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While many of the criterialisted under the Ecological Forest Restoration Principles are
aligned with the methods used to development of the Forest Plan, they are not appropriate
standards. Standards and guidelines are permissions or limitations that apply specifically to
on the ground implementation of management activities. As stated on page 6 of the
document, the Citizen's Call “... is proposed as a national policy statement to guide sound
ecological restoration policy and projects. These Restoration Principles seek to articulate a
collective vision of forest restoration....” It is clear that the principles and criteriawere
designed for use in developing policy, programmatic direction and for guiding project
planning. They were not designed to provide direction for on the ground implementation, and
therefore they are not practical or effective as Forest Plan standards and guidelines.

Many of the principles and criteriaidentified in the Citizens' Call, modified to adapt to
Midwestern ecosystems, are the same as those the Forest Service used when devel oping the
proposed action and alternatives for the Forest Plan revision. Appendix A (Terrestrial
Natural Communities) of the 2005 Forest Plan and Appendix D (Sustainability through
Ecosystem Restoration) of the FEIS describe how these principles were used to develop the
2005 Forest Plan and allocate lands to the different management prescriptions.

We believe that Alternatives 1-4 embody most of the principles espoused by the Citizens
Cdll. Alternative 1, in particular, “was designed to respond to those who want to see passive
restoration principles implemented” (Final EIS page 2-8). In thisalternative, thereisno
commercia harvest and almost 77% of the Forest is designated as Management Prescription
6.2, emphasizing semi-primitive recreation with little to no active management activities.

Two of the Principles (Ecological Economics Core Principle and Communities and
Workforce Core Principle) deal with processes that are not part of decisions madein the
Forest Plan, such as agency funding mechanism, contracting, restoration on private lands, tax
incentives, community development, job development and training, cooperation among
communities, government and interest groups, and participation by the public in decision
making processes. While the Forest Service agrees with and operates in accordance with
many of the criterialisted under these Core Principles, they are not part of the six decisions
made in Forest Plans. Therefore, an alternative that incorporates the principles and criteria
from the Citizen’s Call as standards and guidelines isimpractical, does not meet the purpose
and need, and was not analyzed in detail .



Comparison of Alternatives

Comparison of Alternatives by acres allocated to management prescriptions

Table 4 - Management Prescription Allocations for All Alternatives
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Management Prescription ROS Altl Alt2 Alt3 Alt4 Alt5
1.1 Restoration of natural communities RN 120,400 576,900 376,200 120,400 N/A
1.2 Restoration of natural communities SPM 5,400 86,900 62,200 5,400 N/A
2.1 General Forest - Management for multiple use resource objectives RN 0 469,500 670,100 927,800 N/A
while allowing for enhancement of natural communities, improvement
of forest health conditions
3.1 Management of natural vegetative communities and their successional RN N/A N/A N/A N/A 13,600
stages to produce moderate resource outputs from a managed forest
environment.
3.2 Intensive management of hardwood species capable of yielding high RN N/A N/A N/A N/A 74,100
value products.
3.3 Grassland management for the production of cattle R N/A N/A N/A N/A 13,700
3.4 Forest management which emphasizes wildlife habitat diversity RN N/A N/A N/A N/A 470,600
3.5 Protection for Indiana bats and their habitat in and around hibernacula SPM N/A N/A N/A N/A 76,400
and known sites of reproductively active females
4.1 Management of shortleaf pine RN N/A N/A N/A N/A 411,000
4.2 Management for production of sawtimber-sized eastern redcedar R N/A N/A N/A N/A 0
5.1 Designated Wilderness P 64,100 64,100 64,100 64,100 64,100
6.1 Semi-primitive dispersed recreation emphasis, with limited SPNM 108,400 64,600 76,300 81,900 78,500
investments in management of natural vegetative communities
6.2 Semi-primitive dispersed recreation experience emphasis, with limited SPM 1,147,000 183,300 196,400 245,700 245,300
investments in management of natural vegetative communities
6.3 Candidate areas for National River status SPM/RN 17,200 17,200 17,200 17,200 17,300
7.1 Developed recreation areas R 3,000 3,000 3,000 3,000 3,000
8.1 Designated “special areas” other than Wilderness RN 30,600 30,600 30,600 30,600 28,500
Total 1,496,100 1,496,100 1,496,100 1,496,100 1,496,100

*Note: Acres rounded to the nearest 100

Chapter 2 - 19



Mark Twain National Forest—Final Environmental Impact Statement

Managment Prescription Allocations
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Figure 6 - Comparison of Management Prescription Allocations
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Table 5 — Comparison of Alternatives by Key Indicators

Chapter 2—The Alternatives

Kev Indicator Units Current Alternative
y Condition 1 2 3 4 | 5 No Action
Issue 1 —Timber Supply.
Average Annual Allowable Sale Quantity (ASQ) | MMBF/year 49* 0 99 103 105 105
Sawtimber Portion (1% Decade) MMBF/year 38* 0 38.5 43.5 47.5 50
Issue 2 — Ecosystem Sustainability and Ecosystem Health
Ground cover meeting desired condition for Ac/Decade 26,000 35,600 185,500 122,800 35,600 30,000
savanna, woodland and glade
Acres treated to move towards natural Ac/Decade <500 17,800 93,300 61,000 17,800 13,000
community type
Acres Burned Ac/Decade 30,000 73,000 383,000 250,000 73,000 125,000
Acres Thinned Ac/Decade <3,000 26,300 143,500 94,500 27,900 <15,000
Issue 3 — Wildlife Habitat Management
OG Natural Community Types Treated in 1S Range of n/a 24,200to | 125,900 to 83,400 to | 24,200 to 0
decade (MP 1.1 and 1.2 only) Acres 37,200 193,900 128,400 37,200
Natural Community Old Growth in 50 years Acres n/a 5,400 36,700 24,500 12,100 <5,000
(MP 1.1 and 1.2 only)
Natural Community Old Growth in 100 Acres n/a 10,800 73,500 49,000 24,200 < 10,000
years(MP 1.1 and 1.2 only)
Early Successional habitat (first decade) Percent of 2.5% 0.6% 7.3% 7.5% 7.8% 7.5%
Forest
Management Indicator community trends Trends Slight Increase in | Increase in | Slight No
increase in | quantity quantity increase | significant
MP 1.1 and | and quality | and quality [ in MP 1.1 | change
1.2 and 1.2
Decrease
on 77% of
Forest
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Key Indicator Units Current Alternative
Condition 1 2 3 4 | 5 No Action
Issue 4 — Fire Management
Acres treated to progress toward Condition % of total 0.07 0.51 0.59 0.57 0.54 0.57
Class 1 available
Acres
Area treated with Prescribed Fire Acres/Year <17,000 61,630 72,420 68,800 63,700 59,320
Issue 5 — Economic Sustainability of Local Communities
Potential Jobs as result of Forest Management | Number of 4,795 4,563 4,951 4,990 5,081 5,097
jobs
Potential Labor Income as result of Forest Millions of 168.2 160.7 174.6 175.5 177.8 178.1
Management dollars
Payments to counties based on 25% funds Millions of 14 1.0 2.2 2.3 2.3 2.4
dollars
Area in Semi-primitive management Percent of 34% 87% 25% 25% 29% 26%
Forest
*Average annual timber sold, 1986 - 2003
Comparison of Alternatives by Resource Indicators
Table 6 - Comparison of Alternatives by Resource Indicators
Key Indicator Units Current Alternative
Condition 1 2 3 4 | 5 No Action
Watershed conditions and riparian and aquatic area functioning.
Total allotment acres of riparian open to grazing Acres 3,315 1,050 1,780 1,780 1,770 0
Management intensity on sensitive soils Relativity Low Low Medium Medium Medium Medium-
high
Acres potentially moved toward the DC for Acres 0 12,330 31,300 24,900 12,330 0
riparian
Acres in riparian or watercourse management Acres 65,000 84,500 84,500 84,500 84,500 65,000
Range Management
Acres of existing allotments available for Acres 52,092 7,803 10,153 10,820 11,384 20,640
continued use
Animal Unit Months supported AUM 26,635 10,036 22,660 23,102 22,925 26,635
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Table 7 - Comparison of Alternatives by Effects on Resources or Programs

Chapter 2—The Alternatives

Resource

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Timber
Production and

Supply

No commercial timber
harvest allowed.

An estimated 25 MMBF
would be cut and left on
the ground to accomplish
ecosystem restoration
activities in MP 1.1 & 1.2,
and to meet early
successional habitat
needs in 6.2.
Overstocked conditions
would result in stands
with smaller trees and
more susceptible to
insect and disease.

Commercial timber
harvest allowed. Has
the largest allocation of
land in MP 1.1 & 1.2,
which would influence
the amount and type of
timber harvest
accomplished. Most
harvest would be
thinning producing
industrial roundwood
products.

Tree planting is allowed
along with timber stand
improvement activities
to enhance conditions
of natural communities.

Commercial timber
harvest allowed.
Most harvest would
be thinning producing
industrial roundwood
products.

Tree planting is
allowed along with
timber stand
improvement
activities to enhance
conditions of natural
communities.

Commercial timber
harvest allowed. Has
less land allocated to
MP 1.1 and 1.2 than
Alternatives 2 or 3.
More harvests would
be for regeneration
producing more
sawtimber products
due to shorter rotation
ages. Tree planting is
allowed along with
timber stand
improvement
activities to enhance
conditions of natural
communities.

Commercial timber
harvest allowed.

Most harvest would be
regeneration harvest
producing hardwood
sawtimber products
with more pine trees
harvested due to
shorter rotation ages.
Natural regeneration of
trees is emphasized.
Some timber stand
improvement activities
would not be allowed in
some portions of the
Forest.

Ecological
Sustainability
and Ecosystem
Health

Ecosystem restoration
and enhancement
allowed only in MP 1.1 &
1.2, and would be
accomplished by using
mechanical treatments
and prescribed fire.

An increase in shade and
the buildup of leaf litter
would reduce current
species diversity in most
of the Forest.

Timber harvest, along
with the use of
prescribed fire, would
move areas toward
more open forest and
woodlands. Has the
largest allocation of
land in MP 1.1 & 1.2,
allowing more
opportunities for
restoration and
enhancement of
ecosystems.

Timber harvest,
along with the use of
prescribed fire, would
move areas toward
more open forest and
woodlands. A large
variety of
management
activities would be
available to use for
restoration and
enhancement of
ecosystems.

Timber harvest, along
with the use of
prescribed fire, would
move areas toward
more open forest and
woodlands. Land
Allocations would
result in smaller scale
restoration of open
forested natural
communities with
timber harvest and
prescribed fire.

No lands allocated
specifically for large
scale restoration of
natural communities;
the least number of
acres managed for
more open forestland.
The forest would look
much the same as it
does today with dense
forested and
overstocked lands.
Fewer management
activities could be used
to restore or enhance
natural communities.
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would be extirpated from
Missouri. More MIS, TES,
RFSS and other species
of concern negatively
affected by lack of
management and lack of
early successional
habitats.

other species of
concern remain viable
and are distributed in
historical patterns.

and other species of
concern remain
viable and are
distributed in
historical patterns.

and other species of
concern remain viable
and are distributed in
historical patterns.

Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Wildlife Habitat | High chance that High likelihood that all High likelihood that Good likelihood that Good likelihood that all
Management Bachman'’s sparrow MIS, TES, RFSS, and all MIS, TES, RFSS, | all MIS, TES, RFSS, MIS, TES, RFSS, and

other species of
concern remain viable
and are distributed in
historical patterns.

Fire and Fuels
Management

Fuels management would
only be accomplished
without removal of timber
products, using
mechanical treatments
and prescribed fire. Less
than five percent of the
forest would be treated
specifically to move from
fire regime condition
class 3 to 1. Without
removal of fallen trees,
high fuel loads would
remain in the forest. More
frequent catastrophic
stand replacing wildland
fire could occur.

Fuels management and
prescribed fire are used
to change fire regime
condition class at the
highest levels resulting
in an increase in an
open forest and
woodlands and a
reduction of fuels within
the Urban Wildland
Interface. Wildland fires
should be easier to
suppress and have less
erratic behavior within
treated areas.

Fuels management
and prescribed fire
are used to change
fire regime condition
class are at a high
level resulting in an
increase in an open
forest and woodlands
and a reduction of
fuels within the

Urban Wildland
Interface. Wildland
fires should be easier
to suppress and have
less erratic behavior
within treated areas.

Fuels management
and prescribed fire
are used to change
fire regime condition
class are at a level
similar to alternative
1. Though timber
harvest is used to
remove and reduce
fuels within the Urban
Wildland Interface.
Wildland fires should
be easier to suppress
and have less erratic
behavior within
treated areas.

No direction to restore
fire dependant natural
communities or reduce
fuel loading in the
forest. The least
amount of prescribed
fire of any alternative
due to current
management
restrictions. Fewer
acres would move to a
historical fire regime
condition class.

Economic and
Social
Sustainability

Jobs and income
resulting from all activities
are at the lowest level
due to the restriction on
commercial timber
harvest. Lowest
payments made to
counties of any
alternative.

Jobs and income are
the lowest of all
management based
alternatives. Payments
to counties the same
for Alternatives 2 - 5.

Jobs and income
slightly higher than
for Alternative 2.
Payments to counties
the same for
Alternatives 2 - 5.

Jobs and income
resulting from all
activities are at a level
similar to Alternative
5. Payments to
counties the same for
Alternatives 2 - 5.

Jobs and income
resulting from all
activities are at the
highest level due to an
increase in commercial
timber harvest and
emphasis on sawtimber
production.

Payments to counties
the same for
Alternatives 2 - 5.
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Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Management Minimum land allocation Largest allocation of Though less than in Majority of land is No change from current
Area in MP 1.1 and 1.2 land in MP 1.1 for 1.2 Alternative 2, allocated to MP 2.1 Forest Plan in
Allocations considered feasible for for large scale allocation of land in where timber management

restoration of natural restoration of natural MP 1.1 and 1.2 management is the prescriptions or
communities. communities. would allow large emphasis. Land allocations of lands.
scale restoration of allocation in MP 1.1
natural communities. | and 1.2 same as for
Alternative 1.
Riparian Areas, | Lowest impact on soils Soils impacts less than | Soils impacts the Soils impacts would Largest impacts on
Water Quality due to the least amount in alternative 5 as a same as in be same as in soils due to highest
and Soils of management of any result of changed Alternative 2. Alternative 2. The intensity of timber and
alternative. Due to overall | standards and Activities to restore lowest amounts of other management
reduction in management | guidelines and differing | riparian communities | activities to restore activities resulting in
as a result of land levels of management between those in riparian communities. | greater need to
allocation to semi- activities. The highest Alternatives 2 and 4. | Areas in riparian or temporarily access
primitive areas, the least | amounts of activities to | Areas in riparian or watercourse interior forest areas. No
amount of acres in restore riparian watercourse protection zones are specific direction to
riparian natural communities. Areas in protection zones are | the same for restore riparian natural
communities would be riparian or watercourse | the same for Alternatives 1 — 4. communities. Least
restored. Areas in riparian | protection zones are Alternatives 1 — 4. amount of acres
or watercourse protection | the same for covered under
zones are the same for Alternatives 1 — 4. watercourse
Alternatives 1 — 4. management direction.
Recreation Estimated 15% decrease | Estimated 20% Estimated 10% No expected change | No expected change
in dispersed recreation increase in dispersed increase in dispersed | due to management due to management
activities, such as recreation activities as recreation activities though could change | though could change
hunting, due to reduced a result of ecosystem as a result of with population with population
access and species restoration and species | ecosystem demographics. demographics.
diversity. diversity. restoration and
species diversity.
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Scenic Rivers

Standards and Guidelines
would protect the
Outstandingly
Remarkable Values of
classified Rivers under
MP 6.3.

Place one additional river
into MP 6.3

Standards and
Guidelines would
protect the
Outstandingly
Remarkable Values of
classified Rivers under
MP 6.3.

Place one additional
river into MP 6.3

Standards and
Guidelines would
protect the
Outstandingly
Remarkable Values
of classified Rivers
under MP 6.3.
Place one additional
river into MP 6.3

Standards and
Guidelines would
protect the
Outstandingly
Remarkable Values of
classified Rivers
under MP 6.3.

Place one additional
river into MP 6.3

Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Recreation 87% of the Forest would 22% of the Forest 25% of the Forest 25% of the Forest 29% of the Forest
Opportunity be managed for semi- would be managed for | would be managed would be managed would be managed for
Spectrum primitive objectives. semi-primitive for semi-primitive for semi-primitive semi-primitive

More solitude would be objectives. objectives. Acres objectives. Acres are | objectives. Slightly
found in areas with less More acres are allocated to roaded allocated to roaded more acres are
management. allocated to roaded natural recreation natural recreation allocated to semi-
natural recreation objectives are similar | objectives similar to primitive recreation
objectives which would | to Alternative 2. Alternative 2. objectives then in
provide for more alternatives 2 - 4,
motorized use. though motorized use
would be at similar
levels.
Wilderness Thirteen areas Thirteen areas Thirteen areas Thirteen areas No areas
Study Areas recommended for recommended for recommended for recommended for recommended for
Roadless Wilderness study. Wilderness study. Wilderness study. Wilderness study. Wilderness study.
Wild and 2005 Forest Plan 2005 Forest Plan 2005 Forest Plan 2005 Forest Plan Current Forest Plan

Standards and
Guidelines would
protect the
Outstandingly
Remarkable Values of
classified Rivers under
MP 6.3.

NO additional rivers will
be classified.

Heritage
Resources

2005 Forest Plan
Standards and Guidelines
would protect the heritage
resource values.

2005 Forest Plan
Standards and
Guidelines would
protect the heritage
resource values.

2005 Forest Plan
Standards and
Guidelines would
protect the heritage
resource values.

2005 Forest Plan
Standards and
Guidelines would
protect the heritage
resource values.

Current Forest Plan
Standards and
Guidelines would
protect the heritage
resource values.
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Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Access and In the short-term, roads No appreciable No appreciable No appreciable No appreciable
Transportation | would become more changes to the changes to the changes to the changes to the
Management difficult to travel on due to | transportation system transportation system | transportation system | transportation system

limited maintenance and | or the long-term or the long-term or the long-term or the long-term
reconstruction. In the motorized access of the | motorized access of | motorized access of motorized access of the
long-term, many local, Mark Twain NF. the Mark Twain NF. the Mark Twain NF. Mark Twain NF.
dead-end, maintenance
level 2 roads would be
closed and/or
decommissioned, thus
limiting motorized travel
to a small road network of
maintenance level 3 and
4 roads.
Rangeland Grazing would be the Grazing would be the Grazing would be Grazing would be Grazing could continue
Management lowest of all alternatives. | second lowest of the reduced since it phased outin MP 1.1 | affecting glade

alternatives, since it
would be phased out in
MP 1.1 and 1.2 and
within riparian areas in
an effort to restore
glade and riparian
natural communities

would be phased out
in MP 1.1 & 1.2 and
within riparian areas.

& 1.2 and within
riparian areas.

ecosystems and
reducing their diversity
of species.
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Table 8 - Comparison of Effects on Management Indicator Species (5 total)

would be extirpated from
Missouri due to lack of
open woodland and early
successional habitat -
indicator of decrease in
all open pine woodland
species

represented by MIS
remain viable
throughout MTNF and
distributed in patterns
approaching historical
occurrence

represented by MIS
remain viable
throughout MTNF and
distributed in patterns
approaching historical
occurrence

represented by MIS
remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence

Effect Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
No significant 2 species (Worm-eating 1 species (Worm-eating | 1 species (Worm-eating | All species (Worm- All species (Worm-
change in warbler, red bat) warbler) warbler) eating warbler, red eating warbler, red
habitat from bat, Summer tanager, | bat, Summer tanager,
current northern bobwhite, northern bobwhite,
condition Bachman’s sparrow) | Bachman’s sparrow)
Short & long 1 species (Summer None None None None
term negative tanager), due to
impact on continued dense canopy,
habitat quality impoverished ground
and quantity flora & lack of early
successional habitat
Long term 2 species (northern None None None None
negative impact | bobwhite, Bachman’s
on habitat sparrow), due to
quality and continued dense canopy,
quantity impoverished ground
flora & lack of early
successional habitat
Short & long None 4 species (Summer 4 species (Summer None None
term positive tanager, red bat, tanager, red bat,
effects on northern bobwhite, northern bobwhite,
habitat quantity Bachman'’s sparrow) Bachman’s sparrow)
& quality due to increased due to increased
amount of quality open | amount of quality open
woodland, glade, woodland, glade,
savanna communities savanna communities
inMP1.1&1.2 inMP 1.1 &1.2
Likelihood of High likelihood that High likelihood that all High likelihood that all | Good likelihood that | Good liklihood that
viability Bachman's sparrow habitats & species habitats & species all habitats & species | all habitats & species

represented by MIS
remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence
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Chapter 2—The Alternatives

Effect Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
No significant 11 species 8 species 8 species 11 species 11 species
change in habitat
from current
condition
Positive effect on None 4 species 4 species None None

habitat quality &
availability

Topeka shiner
habitat - Cedar
Creek Unit

Long-term positive
effect with protection of
Watershed Protection
Zones (WPZ)

Long-term positive
effect with protection of
WPZ

Long-term positive
effect with protection
of WPZ

Long-term positive
effect with protection
of WPZ

Long-term positive
effect with protection
of riparian areas

Hine’s Emerald
dragonfly habitat

Long-term decrease

No Change from
Current

No Change from
Current

No Change from
Current

No Change from
Current

Mead’s milkweed
habitat

Long-term adverse
impact with potential for
population to disappear
with out glade
management in
Wilderness area

Long-term adverse
impact with potential for
population to disappear
with out glade
management in
Wilderness area

Long-term adverse
impact with potential
for population to
disappear with out
glade management in
Wilderness area

Long-term adverse
impact with potential
for population to
disappear with out
glade management in
Wilderness area

Long-term adverse
impact with potential
for population to
disappear with out
glade management
in Wilderness area

Meets or exceeds
Recovery Plan
objectives

All species except
Mead’s milkweed

All species except
Mead’s milkweed

All species except
Mead’s milkweed

All species except
Mead’s milkweed

All species except
Mead’s milkweed

Table 10 - Comparison of Effects on Regional Forester Sensitive Species (36 animals)

Effect Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
No significant 24 species 24 species 24 species 24 species 24 species
change in habitat
from current
condition
Long term negative 3 species due to None None None None

impact on habitat
quality and quantity

continued dense canopy,

impoverished ground
flora, and lack of early
successional habitat
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Effect Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Short & long term None 1 species short term; | 1 species short term; | None None
positive effects on 3 species long term, 3 species long term,
habitat quantity & due to increased due to increased
quality amount of quality amount of quality
open woodland, open woodland,
glade, savanna glade, savanna
communities in MP communities in MP
1.1&1.2 1.1&1.2
Short & long term None None None 1 species due to 1 species due to

negative impact on
habitat quality and
quantity

continued dense
canopy &
impoverished ground
flora

continued dense
canopy &
impoverished
ground flora

Species trending
towards listing

High likelihood that
Bachman’s sparrow
would trend toward listing
due to lack of
management action on
MTNF leading to lack of
open woodland and early
successional habitat.

MTNF activities do
not contribute to
trend toward listing
any RFSS

MTNF activities do
not contribute to
trend toward listing
any RFSS

MTNF activities do
not contribute to
trend toward listing
any RFSS

MTNF activities do
not contribute to
trend toward listing
any RFSS

Likelihood of viability

Possibility of decreased
viability for 3 species due
to continued dense
canopy, impoverished
ground flora and lack of
early successional
habitat. Good likelihood
that all other habitats &
species remain viable.

High likelihood that
all habitats & species
remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence

High likelihood that
all habitats & species
remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence

Good likelihood that
all habitats & species
remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence

Good likelihood that
all habitats &
species remain
viable throughout
MTNF and
distributed in
patterns
approaching
historical occurrence
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Chapter 2—The Alternatives

Effect

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Forest habitat

Available in same
or greater amount
than present.

Available in at least
historic amounts.

Available in at least
historic amounts.

Available in at least
historic amounts.

No significant change
from present conditions
in amount or quality

Open woodland, closed
woodland, glade,
savanna, wetland & fen
habitats

Some increase in
amount & slight
increase in quality
due to community
restoration in MP
1.1 & 1.2, but
habitat quality and
quantity reduced on
77% of MTNF

Significant Increase
in amount & quality
due to community
restoration

Significant Increase
in amount & quality
due to community
restoration

Some increase in
amount & slight
increase in quality
due to community
restoration

No significant change
from present conditions
in amount or quality

Prairie habitat

Slight increase in
quality, but so few
acres affected that
no significant effect
on species viability

Slight increase in
quality, but so few
acres affected that no
significant effect on
species viability

Slight increase in
quality, but so few
acres affected that
no significant effect
on species viability

Slight increase in
quality, but so few
acres affected that no
significant effect on
species viability

No significant change
from present conditions
in amount or quality

Likelihood of viability

Fair likelihood that
all habitats & plant
species remain
viable throughout
MTNF and
distributed in
patterns moving
toward historical
occurrence; MTNF
activities do not
contribute to trend
toward listing any
RFSS plants

High likelihood that
all habitats & plant
species remain viable
throughout MTNF
and distributed in
patterns approaching
historical occurrence;
MTNF activities do
not contribute to
trend toward listing
any RFSS plants

High likelihood that
all habitats & plant
species remain
viable throughout
MTNF and
distributed in
patterns approaching
historical occurrence;
MTNF activities do
not contribute to
trend toward listing
any RFSS plants

Good likelihood that
all habitats & plant
species remain viable
throughout MTNF and
distributed in patterns
approaching historical
occurrence; MTNF
activities do not
contribute to trend
toward listing any
RFSS plants

Good likelihood that all

habitats & plant species

remain viable
throughout MTNF and
distributed in patterns
approaching historical
occurrence; MTNF
activities do not
contribute to trend
toward listing any
RFSS plants

Table 12 - Comparison of Effects on State Endangered Species (30)

All State Endangered species have been analyzed under Federal, RFSS, MIS and/or SVE
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Table 13 - Comparison of Effects on Other Species at Risk (66 animals)

40 animal species also included in Federal, RFSS, or MIS analysis

Effect Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
No significant short term 46 species 41 species 41 species 51 species 51 species
change in habitat from
current condition
No significant long term 45 species 43 species 43 species 58 species 59 species

change in habitat from
current condition

Long term positive effects
to habitat

4 species due to positive

effects to limited prairie &
swamp habitat due to MP
1.1 restorations & prairie

streams due to WPZ’s

20 species due to
increased amount
of quality open
woodland, glade,
savanna
communities in MP

20 species due to
increased
amount of quality
open woodland,
glade, savanna
communities in

4 species due to
positive effects to
limited prairie &
swamp habitat due to
MP 1.1 restorations &
prairie streams due to

4 species due to
positive effects to
limited swamp habitat
due to MP 1.1
restorations & prairie
streams due to

1.1&1.2 MP1.1&1.2 WPZ's WPZ'’s
Short term positive 10 species due to 10 species due to
effects on habitat quantity increased amount increased

& quality

of quality open
woodland, glade,
savanna
communities in MP

amount of quality
open woodland,
glade, savanna
communities in

1.1&1.2 MP1.1&1.2
Short term negative 5 species due to lack of
effects on habitat quantity | availability of early
& quality successional &
disturbance-dependent
habitats, and quality of
openland habitat
Long term negative 13 species due to lack of 2 species due to 2 species due to
effects on habitat quantity | availability of early negative effects on negative effects on
& quality successional & canebrakes from lack | canebrakes from lack
disturbance-dependent of disturbance and of disturbance and
habitats, and quality of large open glades large open glades
openland habitat from continued from continued
invasion of red cedar | invasion of red cedar
Long term unknown 3 species 3 species

impacts
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Effect

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Species with significant
concerns for long-term
viability in Missouri due to
MTNF activities

1 Species with significant
concern for long-term
viability in Missouri due to
MTNF activities
(Bachman’s sparrow — MIS,
State Endangered) due to
decrease in early
successional habitat & lack
of open pine woodland

None

None

None

None

Table 14 - Comparison of Effects on Other Species at Risk (176 plants)

Effect

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Forest habitat

Available in same or
greater amount than
present

Available in at least
historic amounts

Available in at least
historic amounts

Available in same or
greater amount than
present

No significant
change from present
conditions in amount
or quality

Open woodland, closed
woodland, glade,
savanna, wetland & fen
habitats

Some increase in
amount & slight
increase in quality due
to community
restoration

Significant increase
in amount & quality
due to community
restoration

Significant increase
in amount & quality
due to community
restoration

Some increase in
amount & slight
increase in quality
due to community
restoration

No significant
change from present
conditions in amount
or quality

Prairie habitat

Slight increase in
quality, but so few
acres affected that no
significant effect on
species viability

Slight increase in
quality, but so few
acres affected that no
significant effect on
species viability

Slight increase in
quality, but so few
acres affected that
no significant effect
on species viability

Slight increase in
quality, but so few
acres affected that no
significant effect on
species viability

No significant
change from present
conditions in amount
or quality

Species with significant
concerns for long-term

viability in Missouri due
to MTNF activities

1 plant specie with
significant concerns for
viability due to MTNF
activities (Mead's
milkweed - see Federal
species)

None

None

None

None
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Table 15 - Comparison of Alternatives in Meeting Conservation Approaches for Species at Risk

Conservation
Approach

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

A: Maintain riparian Meets Meets Meets Meets Meets

structure and function

B: Maintain free-flowing | Meets Meets Meets Meets Meets

streams and rivers

C: Minimize Meets Meets Meets Meets Meets
sedimentation from

National Forest lands

D: Maintain hydrologic Meets for lowland Meets Meets Meets for lowland Meets for lowland
integrity of wetland and | forest; Partially forest; Partially meets | forest; Partially meets
lowland forest natural meets for wetlands for wetlands for wetlands
communities

E: Maintain forested Meets Meets Meets Meets Meets
landscapes (with all

successional stages

present)

F: Restore prescribed Partially meets Meets Meets Partially meets Meets least of all
fire regimes and alternatives
manage fire-adapted

natural communities

G: Protect the structural | Meets Meets Meets Meets Meets

and biological integrity
of caves and reduce
human disturbance to
cave systems.

H: Protect and manage
known locations of
species at risk

Meets for listed
species; Partially
meets for non-listed
SAR

Meets for listed
species; Partially
meets for non-listed
SAR

Meets for listed
species; Partially
meets for non-listed
SAR

Meets for listed
species; Partially
meets for non-listed
SAR

Meets for listed
species; Partially meets
for non-listed SAR

I: Retain den trees and | Meets Meets Meets Meets Meets for most habitat
shags, downed woody types; May or may not
material (particularly meet for in-stream
large size) woody

J: Control non-native Meets Meets Meets Meets May or may not meet

invasive species
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Chapter 2—The Alternatives

Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Vegetation | Foraging Vegetation management | Restore, enhance, Same Manage natural Same
habitat near done only to improve or maintain the structure, communities to enhance
hibernacula enhance Indiana bat composition & function of & retain their
Roost trees habitat, to maintain or distinctive natural characteristic ecological
near enhance natural communities. Distribute elements. Distribute
hibernacula vegetative communities activities across activities across
Foraging & on appropriate sites, or landscape to emulate landscape to emulate
roost trees for public safety. historical vegetation historical vegetation
within maternity patterns & quantities. patterns & quantities.
colony area Character of maternity Character of maternity
colony areas maintained colony areas maintained
or enhanced by or enhanced by
maintaining snags & roost maintaining snags & roost
trees & foraging habitat. trees & foraging habitat.
Rangeland | Foraging Development of forage Grazing only on existing Better in Limitations on grazing Same or
habitat across resource limited to improved pastures. Revised Plan | w/in WRZ & RMZ to better in

landscape over
time

Roost trees
across
landscape over
time

existing allotments and
allotment plans designed
to protect or enhance Ibat
habitat and water quality
values

Close all areas that
contain glades and
natural woodlands when
the current permit
expires. Limitations on
grazing w/in WRZ & RMZ
to protect water quality.
W/in allotments, retain all
living shagbark &
shellbark hickory, white
oak, lightning struck &
cavity trees >=12" dbh,
unless pose safety
hazard.

protect water quality.
W/in allotments, retain all
living shagbark &
shellbark hickory, white
oak, lightning struck &
cavity trees >=12" dbh,
unless pose safety
hazard.

Revised Plan
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Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Recreation | Minimize Semi-primitive non- Avoid road construction Same Avoid road construction Same
physical motorized in key area. above known cave above known cave
disturbance passages w/in 100 feet of passages w/in 100 feet of
near cave entrance. Relocate cave entrance. Relocate
hibernacula roads away from cave roads away from cave
entrance & entrances when possible. entrances when possible.
maternity Minimize human Minimize human
colony areas disturbance near disturbance near
maternity colonies during maternity colonies during
summer season. summer season.
Recreation | None Semi-primitive motorized | 1.1 Roaded natural No habitat Roaded natural No habitat
in primary area 1.2 Semi-primitive need need
motorized addressed addressed
Visual None Visual quality objective = | VQO determined based No habitat VQO determined based No habitat
Quality Modification on site-specific need on site-specific need
conditions; range from addressed | conditions; range from addressed
Retention to Maximum Retention to Maximum
Modification Modification
Recreation | Hibernation Caves closed to human Do not allow human entry Same Do not allow human entry Same
with no human | visitation Sept 15 — April during fall swarming, during fall swarming,
disturbance 30 hibernation , & spring hibernation , & spring
emergence emergence
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Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Timber Foraging Timber management only | Prohibit timber harvest Better in Prohibit timber harvest Same
habitat across to improve or enhance w/in 100 feet of cave Revised Plan | w/in 100 feet of cave
landscape over | Ibat habitat, to maintain entrance. Prohibit skid entrance. Prohibit skid
time or enhance natural trails w/in 100 feet of trails w/in 100 feet of
vegetative communities cave entrance. cave entrance.
Roost trees on appropriate sites or for | Use silvicultural method Use silvicultural method
across public safety appropriate to move appropriate to move
landscape over toward desired conditions toward desired conditions
time based on management based on management
objectives, natural objectives, natural
community type, stand community type, stand
conditions, and silvical conditions, and silvical
characteristics of tree characteristics of tree
species. Intermediate species. Intermediate
harvest normally leave harvest normally leave
largest &/or oldest trees largest &/or oldest trees
to meet basal area to meet basal area
objectives. All even-aged objectives. All even-aged
regeneration will leave 7- regeneration will leave 7-
10% as reserve trees or 10% as reserve trees or
groups. Rotation ages groups. Rotation ages
are: 100 SLP, 120 are: 70 SLP; 90 PO/WO;
PO/WO; 80 RO/SO/BO 70 RO/SO/BO
Wildlife Hibernation Protect hibernacula by Do not allow human entry Same Do not allow human entry Same
with no human | restricting human entry during fall swarming, during fall swarming,
disturbance Sept 15 — April 30 hibernation, & spring hibernation, & spring
emergence emergence
Wildlife Cave Structures must permit Structures must permit Same Structures must permit Same
microclimate bats to pass & must not bats to pass & must not bats to pass & must not
maintained alter airflow alter airflow alter airflow
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Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Wildlife Cave AOI Key area 20 acres At least 20 acres OG Same At least 20 acres OG Same
microclimate OG & additional 130 around cave & additional around cave & additional
maintained acres mature forest 130 acres mature forest 130 acres mature forest
or woodland or woodland
Roost trees
near
hibernacula
Foraging
habitat near
hibernacula
Minimize
physical
disturbance
near
hibernacula
entrance
Wildlife Roost trees AOI Primary range — up Range of ages including More Designate 8-12% OG for Fewer OG
near to 5 miles- 20% OG and old growth throughout dispersed each management area. acres, but
hibernacula minimum 50% oak/oak- management areas. through Designate tree roost trees
pine >50 Designate tree landscape groups/stands >175 don’t appear
Foraging groups/stands >175 than current | years old as OG. limiting on
habitat near years old as OG. Plan MTNF
hibernacula
Wildlife Foraging AOI Primary range - Open and closed Better in Open and closed Foraging
habitat across Maintain minimum 50% in | woodland natural Revised Plan | woodland natural distributed
landscape over | pole/saw with 50-70% communities desired communities desired across
time canopy closure basal area is 30-50% and basal area is 40-70 and landscape on
50-90% respectively. 70-90% respectively. appropriate
Maternity colony areas Maternity colony areas sites
should maintain canopy should maintain canopy
gaps for foraging. gaps for foraging.
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Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Wildlife Foraging AOI Primary range - MP 1.1 & 1.2 - Desired Better in Regen 8-15% each Same or
habitat across Natural regeneration ok canopy gaps in open Revised Plan | management area w/1- better in
landscape over | to perpetuate oak- woodland = 10 acres with 5% in openings <=2 Revised Plan
time hickory/oak-pine forest. 1-3 per 100 acres and in acres.
No more than 7% in 0-9 closed woodland = 3 Regen openings
age class at any time. acres with 1-5 per 100 distributed proportionately
acres. to ELTs and natural
MP 1.2 - No more than communities present.
20% of each
Management Area
harvested during each
decade
Wildlife Drinking water | AOI Primary range No new wildlife Same Construct new waterholes Same
1-4 water sources per waterholes unless only where existing water
square mile demonstrated viability sources limited or lacking.
need for TES, RFSS, Manage & rehabilitate
species group; Construct existing waterholes as
temporary pools at end of priority over constructing
outlet ditches when new ones. Construct
possible. temporary pools at end of
outlet ditches when
possible.
Wildlife Foraging AOI Primary range -Up to | Maintain or improve Better in Maintain or improve Better in

habitat across
landscape over
time

15% can be in open or
semi-open habitats

artificial openlands only
where they currently exist

Revised Plan

artificial openlands only
where they currently exist

Revised Plan
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microclimate
maintained

Summer
roosting bats

Fall swarming

considered smoke
sensitive areas

cave is smoke sensitive
area. Conduct prescribed
burning within maternity
colony areas only during
hibernation season.
Avoid prescribed burning
within 150 acre buffer at
Ibat hibernacula in
swarming & staging
periods. Prescribed
burning in maternity
colony areas only during
hibernation season.

cave is smoke sensitive
area. Conduct prescribed
burning within maternity
colony areas only during
hibernation season. Avoid
prescribed burning within
150 acre buffer at Ibat
hibernacula in swarming
& staging periods.
Prescribed burning in
maternity colony areas
only during hibernation
season.

Resource | Habitat Needs Alt 5 (1986 Plan) Alts 1-4 Habitat Alts 1-4 Habitat
Addressed MP 3.5 MP1.1&1.2 Needs MP 2.1 Needs
Management Direction Management Direction Provided Management Direction Provided
Minerals Cave No drilling in key area. Prohibit drilling or other Same Prohibit drilling or other Same
microclimate surface disturbing mineral surface disturbing mineral
maintained operations over known operations over known
caves & within 150 acre caves & within 150 acre
Minimize hibernacula buffer. No hibernacula buffer. No
physical surface disturbing mineral surface disturbing mineral
disturbance activity w/in 100 feet of activity w/in 100 feet of
near cave entrance. Minimize cave entrance. Minimize
hibernacula human disturbance near human disturbance near
entrance maternity colonies during maternity colonies during
summer season. summer season.
Minimize
disturbance
near maternity
colony areas
Fire Cave All Indiana bat AOI Area around Indiana bat Same Area around Indiana bat Same
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Chapter 3

Affected Environment and
Environmental Effects

Introduction

Chapter 3 describes the existing physical, biological, and social resources of the environment
that may be affected by alternatives presented in Chapter 2. It also presents the effects that
aternatives may have on those resources. The discussion of affected environment and
environmental effects was combined into one chapter to provide a clear picture of what
resources are and what could happen to them under different alternatives. Analysis of
environmental effects provides the basis for comparison of alternatives that appears at the end
of Chapter 2.

Mitigation Measures
Mitigation measures, as defined by 40 CFR 1508.20 include:

¢ Avoiding the impact altogether by declining to take an action or part of an action;

e Minimizing impacts by limiting the degree or magnitude of an action or its
implementation;

e Rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;

e Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of an action; and/or

e Compensating for the impact by replacing or providing substitute resources or
environments.

At aprogrammatic level, Forest-wide and Management Area Standards and Guidelines
provide appropriate mitigation measures for all aternatives (see the accompanying 2005
Forest Plan). While not listed specifically, this also includes administrative guidance
including all laws, regulations, and Forest Service manual or other policies.

At the site-specific project level, analysis may indicate a need for additional mitigation
measures to resolve site-specific issues. Monitoring efforts will determine the effectiveness of
mitigation measures (See Chapter 4 of the Forest Plan for the Monitoring Strategy).

Relationship between Programmatic and Site-Specific Analysis

The 2005 Forest Plan and FEIS are programmatic documents. The FEIS discusses
environmental effects on abroad scale. Over the lifetime of the 2005 Forest Plan, the
Selected Alternative and accompanying Forest-wide Standards and Guidelines will set Forest
management direction by establishing and affirming rules and policies for use of natural
resources.

Because this document contains a Forest-wide level of analysis, it does not predict what will
happen when Forest-wide Standards and Guidelines are implemented on individual, site-
specific projects. Nor doesit convey the long-term environmental consequences of any site-
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specific project. These actua effects will depend on the extent of each project, environmental
conditions at the site (which vary across the Forest), site-specific mitigation measures, and
their effectiveness.

In preparing this document we focus on explaining which consequences are most likely to
occur and why. By combining this broad assessment with site-specific information, a reader
can make areasonable prediction about the kinds of environmental effects that would result
from a specific project.

We do not describe every environmental process or condition on the Mark Twain National
Forest in this document because that would be impractical, given the complexity of natural
systems. The purpose of the FEIS isto provide a survey of broader environmental and social
factors relevant to the programmatic planning process.

After the 2005 Forest Plan is approved, the accompanying analysisin this FEIS will be used
in“tiering,” so that the broader analysis and conclusions in this document can be used as a
starting point for site-specific project planning. Each project’s environmental effects analysis
document will incorporate, by reference, information found in this FEIS, without the need to
repeat it.

Forest Profile

Chapter 3-2

The Forest profile provides the context in which alternatives are analyzed. This section has
three parts:

e Socia and Economic Setting — Gives a brief overview of the key social and
economic components of the area.

e Physical and Biological Setting — Gives a brief overview of the key physical and
biological components of the area.

o Ecosystem Management — Presents the ecosystem management framework that was
used in analysis of resources and issues in Chapter 3. This section also introduces the
reader to key components and concepts of the framework.

Social and Economic Condition

The relationship between the Mark Twain National Forest and local lifestyles and economies
is interdependent and complex. Outdoor recreation, seven Wilderness areas, an exceptional
wild and scenic river, and unigque ecosystems all provide a stunning backdrop to communities
that are growing at a fast pace.

Missouri has approximately 44,606,000 acres of land. The Mark Twain National Forest
administers approximately 1,485,800 acres. This constitutes approximately 3.4% of the total
state land base. Almost 30% of the land in Missouri is forested, making it 20" in the nation in
the amount of forested land. The Forest manages 10% of the forested land and 84% of the
publicly owned forested land in Missouri (Missouri’s Forest Resource 1989).

The Forest is composed of nine separate geographic units which span the state over 200 miles
east to west and 175 north to south. (See Map “Mark Twain National Forest Offices’.)
Private land parcels are scattered throughout the Forest boundaries. On average, Federal
ownership within the boundaries of the National Forest is about 49%, and ranges from alow
of 24% at Cedar Creek unit to a high of 71% at Eleven Point unit.
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Table 1 — Acres in Mark Twain NF Units

Net Gross Percent
Unit/District Acres Acres National Forest
Ava 143,635 288,330 50
Cassville 65,370 246,945 27
Cedar Creek 16,310 68,170 24
Eleven Point 331,725 469365 71
Fredericktown 84,010 226,200 37
Houston/Rolla 191,235 506,820 38
Poplar Bluff 156,540 335,275 47
Potosi/Salem 394,215 676,400 58
Willow Springs 102,760 194,620 53
Total 1,485,800 3,012,000 49

Source: Mark Twain National Forest, FY2002 based upon FS-383, 1/3003

Thereis National Forest land in 29 of Missouri’ s counties. The percentage of National Forest
land within each county ranges from alow of 0.2% in St Francois County to a high of 28% in
Carter County. On average, National Forest lands comprise about 11% of the 29 counties that
contain National Forest land (USDA Forest Service 2004c). State and federal agency lands
comprise about 7% of the land base.

The socia environment comprises the people living in and adjacent to the Mark Twain
National Forest. For the purposes of socioeconomic analysis, the study area has been divided
into regions by geographic unit. Each unit has a unigue configuration of socioeconomic
conditions that influence its social and cultural character and contribute to the definition of
and public response to natural resource issues. Table 2 shows the seven units and the counties
they contain.

Table 2 - Study Regions and Counties Included

Total
Unit Counties Acreage
Ava-Cassville- Christian, Ozark, Taney, Barry, Stone, Douglas, Howell (7) 311,764
Willow Springs
Cedar Creek Boone, Callaway (2) 16,310
Eleven Point Carter, Oregon, Ripley, Shannon (4) 376,639
Fredericktown Bollinger, Iron, Madison, Saint Francois, Sainte Genevieve (5) 159,193
Houston-Rolla Laclede, Phelps, Pulaski, Texas, Wright (5) 191,236
Poplar Bluff Butler, Wayne(2) 136,704
Salem-Potosi Crawford, Dent, Reynolds, Washington(4) 272,419
TOTALS 29 Counties 1,464,265

Source: www.census.gov
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Historical Background

The Mark Twain National Forest has cultural resources dating back to Paleo-Indian times,
prior to 10,000 B.C. The Llano, the oldest culture of the Paleo-Indian period, existed from
10,000 to 9,000 B.C. The Folsom culture follows from 9,000 to 8,000 B.C. and the Dalton
culture from 8,000-7,000 B.C. These three cultures were small, family group bands that lived
nomadic lifestyles.

As the Paleo-Indian culture moves toward the Archaic, social makeup of the groups became
more and more complex. The Archaic Period (7,000 — 1,000 B.C.) isdivided into three parts:
Early, Middle, and Late. During the Early Archaic Period, reliance on vegetables and fruits
increases and people begin to fish with traps and nets. Semi-nomadism begins and caves or
rock shelters become semi permanent homes. Family based groups still dominated the social
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organization of bands. The Late Archaic Period brought warm and dry weather to the Ozarks.
Toolsreflect gathering and hunting. Settlements become seasonal.

The Woodland Period (1,000 B.C. —900 A.D.) isaperiod of technologica and socia
advancement. People are sedentary by the end of this period. Crops begin to be grown and the
bow and arrow comes into use. Cooking and storing water brings Woodland Indians closer to
the village farming life.

The Mississippi Period (900 — 1700 A.D.) brings us from the beginning of village-based
culture to European contact and settlement. The social organization of this period is based on
ahighly stratified religious society. This period a so sees the introduction of culture and
people of the South into what would become Missouri.

The Mississippian culture began to decline before European contact. The Spanish expedition
of Hernando de Soto (1539 - 1543) marked the first European exploration of Missouri.
Desoto’ s 1540 expedition into southern Missouri affected the social structure because he
killed many village rulers. More disruption occurred due to diseases his men brought into the
region. This social disruption led to the decline and disappearance of the Mississippian
culture. French explorers and fur traders came into the region in the late 1600's.

The primary and dominant indigenous Indian tribe in Missouri area was the Osage. By 1700,
they were an organized tribe and when they encountered French explorers and settlers, the
influence was great. Osage settlements were permanent villages, organized according to the
political affiliation of each clan present. Hunting seemed to be the most important means of
getting food for the Osage, although agriculture and farming were devel oped and gathering
till occurred. The Osage maintained open woodlands by large-scale use of fire. Immigrant
Indian groups from the East moved to and through Missouri as European settlers claimed
more and more land. Eventually, the Osage and immigrant Indians ceded their Missouri lands
and moved further west. The Osage left in 1923.

The people who moved into Missouri in the late 18th and early 19th centuries were attracted
by opportunities to acquire timberland and by availability of free open range on unclaimed
public land. Land acquisition records indicate that much of the area was settled between the
1880's and the 1930’s.

Once the settlers arrived, the ecological structure of the area was further modified due to
heavy agricultural activities that supported mining and westward expansion. Around 1870,
citizens of Missouri had begun to use natural resources for profit. Timber mills flourished and
vast forests of pine and oak were leveled, sawed, sold and shipped. Over fishing of streams
was common, dynamite became a new fishing tool, and an amost total annihilation of game
turned the land lean. By 1927, heavily harvested woodlands, bare hillsides, failing soils,
eroded farmland, and streams full of gravel and sedimentation made up the Southern
Missouri landscape. By the 1930"s lumber mills were gone as were forests and wildlife game.
Soil erosion and water pollution had begun due to the clear-cutting, slash-burning, and
continued farming and timbering of slopes. It was in this abused condition that the Mark
Twain National Forest had its beginnings (Pinkerton 1981); the Forest Service began
restoration in 1939.

Population and Demographics

Counties that make up the study area continue to be the least densely populated areas of the
state. Table 3 shows the units ranked by growth and average population density for the area.
The area has grown rapidly in recent decades and continues to do so. Recent popul ation
growth seems to be more strongly associated with counties near metropolitan areas. Overall,
the population of the Mark Twain NF area grew an average of 19% from 1990 to 2000.
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Table 3 - Unit Population Growth 1990 - 2000

Average
2000 1990 Percent Population

Unit Population Population Growth Density
Ava-Cassville-Willow Springs 216,520 156,861 38% 46
Cedar Creek 176,220 145,188 21% 122
Salem-Potosi 67,764 59,916 13% 22
Fredericktown 108,009 97,413 11% 44
Eleven Point 38,118 34,901 9% 13
Houston-Rolla 154,461 141,947 9% 44
Poplar Bluff 54,126 50,308 7% 38
MTNF TOTAL 815,218 686,534 19% 42

Source: www.census.gov
Population Density is people per square mile.
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Racial Diversity and Education

Another important socia indicator isracia diversity. The study areais broken down into the
same race and Hispanic origin categories as those used by the U.S. Bureau of the Census
during the 2000 census. Although the minority population in Mark Twain NF counties has
grown from 1.9% in 1980 to almost 5% in 2000, the area has remained predominately
Caucasian. Areas with the greatest diversity are more densely populated university towns of
Columbia and Rolla, MO.

Educational attainment is one indicator of human resources available in acommunity and the
level of workforce preparation generated. This has implications for community sustainability
and resilience, and tends to correlate with income and poverty. Overall, education levels are
relatively low. All units have alow to medium proportion of the population 25 years and
younger without a high school diploma, the highest at 35% in Poplar Bluff and Salem-Potosi,
and the lowest at 16% in the Cedar Creek unit.

Income and Poverty

Per capita personal income is a measure that includes trends in population and total personal
income. This measure is often used as an indicator of economic wellbeing in an area. More
recently per capitaincomes at the state level and in St. Louis have remained stable while
South Central Missouri has had slightly declining per capitaincome levels.

For 2001, Missouri’s per capita personal income was $28,226, which placesit 30th out of 50
states. Thiswas a 2.8% increase from 2000. This places Missouri approximately 7% below
the national average. Per capitaincome for the study units ranges from alow of $16,009 in
Eleven Point areato a high of $23,802 in Cedar Creek. The average Mark Twain NF per
capitaincome is amost $9,000 |ess than the state average.

As per capitaincome for a unit goes up, the unemployment rate decreases. Cedar Creek unit
boasts the lowest unemployment rate (2.6) as well as the highest per capitaincome for the
study area. Poplar BIuff unit has the highest unemployment rate (8.8) and the second highest
percent of persons living below the poverty level.

The poverty rate is a commonly used indicator of the level of economic need in acommunity.
The Economic Research Service classifies 15 non-metropolitan counties in the study areaas
having “persistent poverty” (high rates of poverty in 1960, 1970, 1980, and 1990). Nearly
half of the 26 non-metropolitan counties that contain national forest lands are persistent
poverty counties.
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Physical and Biological Setting

The roughly 1.5 million acres of Missouri’s only national forest, the Mark Twain, lie mostly
within the Ozark Highlands, a region long distinguished for its extraordinary geological,
hydrological and ecological diversity. Signature features of the Ozarks Highlands include
crystal-clear springs, over 5,000 caves, rocky barren glades, ancient volcanic mountains and
nationally recognized streams. The Ozarks have been continuously available for plant and
animal life since the late Paleozoic period some 230 million years ago, constituting perhaps
the oldest continuously exposed landmass in North America (Y atskievych 1999).

In the Ozarks, eastern upland oak hardwood and southern pine woodlands converge with
drier western tallgrass prairie, creating a distinctive array of open grassy woodlands and
savannas. This rich mixture of unique, diverse and ecologically complex natural communities
provides habitat for nearly 750 native vertebrate species and over 2,000 vascular plant
species. The high level of habitat diversity, influx of biotafrom divergent regions through
thousands of years of climatic events, effects of past glaciation to the north, and extreme
antiquity of the landscape have combined to support relict populations and allow for
development of at least 160 endemic species.

The Ozark Highlands are deeply dissected by clear-flowing, often spring-fed, moderate to
high-gradient streams and rivers. The Mark Twain National Forest occurs in five of the seven
major river basinsin the Missouri portion of the Ozark Highlands. Eleven primary streams
and rivers course through these basins, portions of that occur within boundaries of the Mark
Twain. Because of the region’ s karst topography, the Ozarks are home to the world’ s largest
collection of first magnitude springs (those with over 65 million gallons of water flow daily.)
Almost 3,000 springs in the Ozark Highlands feed rivers and streams that flow year around.
Greer Spring, which is managed by the Mark Twain NF, is the second largest in Missouri.
Discharging an average of 250 million gallons of water daily, Greer Spring doubles the flow
of the Eleven Point River.

Historical Setting

Biological systems of the Ozarks are human-influenced and fire-mediated. Asfar back as
12,500 years ago, Native Americans began manipulating and utilizing Missouri’s
vegetation. These influences likely included the use of fire, procurement of food, shelter and
village construction and farming. Woodlands were kept open with frequent, low-intensity
fires, and perhaps by elk and bison. The only heavily forested areas were found along major
rivers and other areas not affected by the fire regime.

Beginning in the late 1800’ s and early 1900’s, this rich ecosystem and the processes that
maintained it were severely disrupted. Shortly after the Civil War, commercial timber cutting
began. Timber companies purchased large acreages from the government at approximately
$1.25 per acre in order to log the virgin pines. After timber was cut off, the usua practice was
to let the land be sold for taxes.

Tie, stave, hub, and handle companies then logged the oak forest. Most companies selected
only better quality treesfor their products, most of which were cut by 1928. After logging
operations were completed, areas were severely burned and many of the remaining trees were
killed. Local settlers, without regard to ownership, then high graded residual stands. Frequent
cuttings of pineto a small diameter eliminated the source of pine seed source in many areas,
and prolific sprouting of hardwoods following fires prevented regeneration of pine on areas
having a seed source.

With the forests gone, settlers attempted to farm the thin Ozark soils, and livestock were
alowed to wander the open range. Initialy, burning improved forage resources. However,

Chapter 3-7



Mark Twain National Forest—Final Environmental Impact Statement
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repeated burning to maintain these conditions, coupled with intensive overgrazing, depleted
the humus content and increased erosion. Consequently, the soil became less fertile and
produced less forage. Prolific sprouting of hardwoods following fires reduced the amount of
available forage; but livestock owners continued the traditional practice of burning the
woods, even when it no longer improved forage conditions.

Throughout its early history, the entire area of the Mark Twain National Forest, and adjacent
lands, experienced:

e Overexploitation of Forest resources, especially extensive logging of most of original
virgin timber.

e Overgrazing by cattle, hogs, goats, horses, and sheep roaming about the state for over
acentury resulting in the depletion of grass and forb cover/diversity.

e |nitial suppression of the original fire regime followed by annual burning to stimulate
forage for free-ranging livestock.

e A severe soil erosion cycle resulting from overgrazing, livestock trampling, logging,
and over-burning.

e Lossof crop and timber productivity due to topsoil erosion.
e Conversion of timberlands and ecosystems to croplands, brushland and pasture.

e Replacement of the once vast virgin stands of shortleaf pine, white oak and post oak
with black, red and scarlet oak. Upon its maturity, many red oaks died during the
1980’ s drought as aresult of oak decline.

e Encroachment by red cedar into glades and open woodlands as a result of
overgrazing.

Early Forest Service Management of the National Forest

Asearly as 1925, concerned citizens of Missouri recognized the unproductive condition and
poor protection and management of the forest resources in the State. In 1931, the University
of Missouri and influential citizens of the state requested that a National Forest be established
in order to aid protection and management of a portion of the 15 million acres of wild
forestland. The State passed enabling legislation under the Weeks Law, an Act of March
1911, which allowed the Federal Government to purchase lands in the state for purposes of
establishing a National Forest. Prior to passage of the Weeks Law, all National Forests had
been created by reservation from the public domain. The Weeks Law enabled the Federal
Government to purchase suitable forest areas in the eastern and mid-western United States for
establishing National Forests.

When the U.S. Forest Service moved into Missouri to establish the National Forest, there was
practically unlimited open range and the Forest was open to grazing. Domestic stock,
specificaly cattle, goats, sheep and hogs, competed with wildlife for forage and mast. Too
much grazing also interfered with tree growth, depleted rich grass and forb groundcover and
caused the deterioration of soil stability. It was not until 1965 that the National Forest was
closed to open range grazing under federal regulations.

As land was purchased for National Forest purposes, timber management practices and
reforestation were initiated. Beginning in early 1934, the first timber management practices
by the Forest Service consisted of timber stand management and some planting of shortleaf
pine. Roads were constructed throughout the Forest by Civilian Conservation Corps
members. At about the same time, the newly formed Missouri Department of Conservation
started an ambitious program of reintroducing native animal speciesinto their former range,
including white-tailed deer and wild turkey.
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In 1936, the Forest Service, unaware of the ecological role of fire, began implementing fire
control and suppression measures. Prior to this, an average of 280,000 acres of the area now
in government ownership burned each year. Ten years later, the average annual burned area
was down to 8,000 acres. The number of fires dropped from 1,200 to 420 by 1944. However,
many local landowners continued the practice of annual burning on their own properties, with
some fires escaping onto National Forest lands. Arson, often used to express disapproval of
government actions, became the major cause of wildfire in the Ozarks.

U.S. Forest Service managersin the southwest part of Missouri recognized that glades and
open woodlands were rapidly disappearing and were being replaced by encroaching cedar
trees resulting from overgrazing. In the early to mid 1970's, projects were initiated that
involved cutting and burning cedar trees. U.S. Forest Service managers found out that when
the glades burned there was a tremendous, unexpected response from the grasses and forbs.
The glades came alive the first growing season after the burn. So convincing were the results,
the Chief of the Forest Service granted permission to burn glades within the Hercules Glades
Wilderness. Wildlife biologists forest-wide and from other state and federal agencies,
recognizing the benefits of fire, began using fire in timbered stands to create savannas and
woodlands, and to improve habitat for wildlife. Much was learned from the successes and
failures of this early burning. Prescriptions were devel oped to insure that the duff layer and
underlying soil was not burned. Fire was returned to the ecosystem in a manner that
mimicked historical burning and the result was a very favorable response from the fire-
adapted grasses, forbs, and trees.

Forest health problems were not restricted to Missouri. The results of removing fire from the
ecosystem were evident nationwide. Fuels had built up in the western states to the extent that
fires could not be controlled. Catastrophic unmanageable fires of 2000 to 2003 replaced
frequent low intensity fires. The National Fire Plan, Cohesive Strategy, and the Healthy
Forest Initiative all gave direction to return fire to the landscape, restore damaged
ecosystems, and protect communities.

Recent Forest Service Management of the National Forest

The 1986 Forest Plan was based primarily on providing balanced age classes of treesin order
to provide diverse wildlife habitats throughout the Forest. As aresult of this management
direction, a sustainable supply of wood products is made available, recreation opportunities
are varied, and special habitats are recognized and protected where they occur.

An effort was made during the 1980’ s and beyond to move away from conversion of one
forest type to another, ssimply for faster growth (i.e. shortleaf pine plantations replacing oak-
hickory stands). Riparian areas were defined and recognized as areas worthy of additional
management to protect water quality.

Oak decline became a management challenge in the early 1980’s, and has spread throughout
the Forest wherever black and scarlet oaks are reaching maturity. Salvage of dead and dying
oaks has occurred through various harvest methods, including thinning and regeneration
harvests.

As knowledge of ecological systems increased, it became obvious that Smokey Bear’ s fire
message had worked too well in many fire-adapted ecosystems. Natural communities that
were historically common, were now absent or severely altered by lack of fire to rejuvenate
vegetation and reduce woody species invasion. While uncontrolled wildfire can severely
impact the landscape, fire under the right conditionsis beneficial to many of the Mark Twain
National Forest’s natural communities. Prescribed fire became an important tool to improve
wildlife habitats, prepare sites for shortleaf pine seedbeds and reduce fuel accumulations.

Chapter 3-9
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Current Forest Condition

Under the care of the Forest Service, forests have been re-established, wildlife numbers have
increased, and erosion control measures implemented. However, the Ozarks are very different
from what it had been at the beginning of the 19" century. From roughly 1870 to 1930, a
period of only 60 years, historically healthy ecosystems were completely altered.

As aresult of these impacts, short-lived scarlet and black oaks now dominate where once
longer-lived pine, white and post oaks were found. What was once savanna or open woodland
is now thick with brush and small diameter trees. These changes, along with the suppression
of fire, have resulted in lower species diversity.

Understanding ecological systems, their patterns on the landscape, and natural processesis
fundamental toward understanding challenges in managing healthy natural resources. Natural
processes that once shaped vegetation in Missouri include fire, insect and disease outbreaks,
and catastrophic wind events. Forest management activities, like prescribed fire and
mechanical treatments mimic those natural events. These are important land management
tools for restoring fire-dependant systems and reducing the current fuel build-up

Future Forest Condition

The 2005 Forest Plan is an effort to move further from a homogeneous treatment of the land
to recognizing unique capabilities of various parts of the Ozarks to provide goods and
services, as well as recognizing and enhancing the unique qualities of different natural
communities native to the Mark Twain National Forest.

In the long-term, the Mark Twain NF should reflect afull range of natural communities, from
prairie to glade, savannato open woodland and closed woodland to forest on sites where they
historically occurred. Diversity of plant and animal species should be enhanced, and a variety
of goods and services will be available on a sustained basis.

Ecosystem Management
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Plant and animal species gradually adapted and evolved into complex arrays of natural
communities (or ecosystems) subject to thousands of years of disturbance processes, climatic
variations, topography and soil substrate constraints. The scale and pattern of these processes,
along with arelatively stable climate for the past 3,000 to 4,000 years or more, supported a
diverse assemblage of native plant and animal species (Lorimer 2001, Nigh et a 1992).

European settlement severely disrupted North American ecosystems, plant and animal
populations and historic disturbance processes with unprecedented magnitude and rapidity.
This Old World culture exploited, fragmented and altered the former past landscape to create
anew one. Ladd (1991), Nigh et al. (1992), McCarty (1998) and Y atskievych (1999)
documented these effects. These abrupt landscape alterations and disruption of historic
disturbance processes have produced modern vegetation in structural, successional and
compositional disequilibrium (Eirvin et al. 1998).

Ecosystem management is the work of improving the ecological quality of agiven areain the
context of its historical condition. Prior to European settlement, most of Missouri’s
ecosystems were relatively stable and highly diverse, and they possessed quantifiable
characteristicsin terms of vegetation structure, species composition and abundance,
functional relationships, physical characteristics, and a historical range of disturbance
processes. The approach to managing for diverse and sustainable natural communitiesisto
restore their structural vegetative condition and maintain the historical disturbance processes
and functions under which natural communities evolved and to which they are uniquely
adapted. Conserving an adequate representation of natural communities that harbor a broad
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diversity of plants and animalsis viewed as an efficient approach to conserving biodiversity,
which may protect 85 to 90% of all species.

Why should the Mark Twain NF manage various desired conditions for natural communities
that occurred prior to European settlement? The 1982 Planning Rule states with regard to
plant species diversity, “Forest planning shall provide for diversity of plant and animal
species and tree species consistent with the overall multiple-use objectives of the planning
area.”

Conservation assessments and other documents (see Appendix D-2) substantiate that the
Mark Twain NF contains many globally imperiled natural communities and habitats for
species of conservation concern. Many of these species are directly linked to natural
communities that thrived prior to and during early European settlement. The Missouri
Natural Heritage Database contain over 15,000 state element occurrence records (elements
included state imperiled natural communities and rare and endangered species). Many of
these record locations occur in habitats degraded by fire suppression, past overgrazing and
woody invasion. Over 25 years of experience in managing ecosystems by federal, state and
private non-profit organizations overwhelmingly demonstrates that emulating historic
disturbance processes at these locations is perhaps the only means of assuring biodiversity
conservation.

The Conceptual Framework to Ecosystem Management

The Mark Twain NF is proposing a coarse-filter, ecosystem management approach to help
conserve biodiversity, address species viability and improve forest health. 2005 Forest Plan
goals and Management Prescriptions incorporate conservation approaches and resource
management objectives to provide a mix of natural communities across the planning area.
The ecosystem management approach will place a greater emphasis on how management
activities are related to historical landscape patterns, specifically described natural
communities and historical disturbance processes.

The conservation approach used by the Mark Twain NF focuses on ecosystem restoration and
enhancement in response to key risk factors and provides options, where available, to change
those conditions in order to enhance the viability of groups of species and habitats (natural
communities). The underlying concept is that a representative grouping of natural
communities will include appropriate variations in habitat structure and plant species
composition to accommodate most plant and animal species. The Mark Twain will continue
using the traditional species-level approach for instances where needs for species of
conservation concern are not met by the ecosystem approach.

Ecosystem or natural community management can be divided into separate phases relative to
management activities. These phases of management include restoration, maintenance and
reconstruction.

Restoration

Ecosystem restoration, sometimes called rehabilitation, needs to occur when natural
vegetation exhibits the ability to achieve a given desired condition. It isthe repair or re-
establishment of natural community complexes. Diagnosis of ecosystem health compares
current condition to the historic one using desired condition descriptions of natural
communities, historic vegetation, site quality rankings and examples of high quality sites.

Reinstating historic disturbance processes should recover natural community structure, plant
species composition and biological diversity that evolved in response to the physical
environment. Management methods generally include thinning of undesirable woody species,
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prescribed burning, select treatment of non-native invasive plant species, and some reseeding
—all prescribed using the effects of various disturbance regimes outlined previously.
Restoration of natural communities generally takes two to three decades or more before
achieving the maintenance stage of re-establishing grass/forb structure. Restoring canopy
composition and structure may take a hundred years or longer!

Reconstruction

Reconstruction is the re-establishment of a natural community or elements thereof that have
been nearly completely destroyed. Management methods include site preparations to remove
non-native invasive species, soil preparation, burning to prevent undesirable woody or non-
native species invasion, planting and seeding. This phaseis very labor intensive and usually
very costly. Natural communities requiring reconstruction activities may include prairie,
savanna and bottomland hardwood forests.

Maintenance
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Ecosystem maintenance includes the periodic prescribed application of management activities
to retain structure, diversity and composition of select natural communities. This happens
when the resource is nearing the desired condition; that is, once critical elements of
community structure, physical processes or the environment are largely restored.

Maintenance activities generally include prescribed burning to mimic historic fire, select
silvicultural practices tailored to restoring woody structure, periodic checks and control of
non-native, invasive species, and monitoring against risks and threats such as animal
overpopulations, especially white-tailed deer, to ensure that their numbers do not exceed the
balance and capacity of the natural community.

Ecosystem Management Principles

In developing the 2005 Forest Plan, the Mark Twain NF used three foundational assumptions
(adopted from Manley et al.1995):

Ecosystems adapted over extended time periods provide the best chance for sustainability.
For biological systems, this would be systems evolved through evolutionary time.

In this context, the Mark Twain NF has adopted the time period prior to European settlement
(generaly in the early 1800s) as a reference point from which to set desired conditions and
compare historical conditionsto present ones. This period chronicles evidence that points
toward alandscape characterized by essentially unfragmented, high integrity natural
communities (Nelson 2005). Missouri’ s climate has remained relatively stable for at least
4,000 years (see Wettstaed in Nelson 2005).

Our best predictions of ecosystem response to management actions and anticipated
disturbance represent areasonable basis for management planning and projections.

Predictive capabilities of applied management are measured in the successes and failures of
respective agencies and organizations employed the past 30 years in restoring and sustaining
ecosystems. The Nature Conservancy, the Missouri Natural Areas Program, the Missouri
State Park System, the Missouri Prairie Foundation, the Missouri Department of
Conservation, The US Fish and Wildlife Service, the Ouachita National Forest and the Mark
Twain NF have pioneered ecosystem restoration efforts and their findings serve as reference
benchmarks from which to monitor ecosystem restoration progress.
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Management designed to maintain or reproduce key ecosystem components, structures and
processes is the management approach most likely to sustain ecosystem integrity and

productivity.

Ecosystem integrity refersto both a system’s presence of appropriate environmental and
biological elements and the occurrence of all processes at appropriate rates (see Angermeier
and Karr (1994) and Nelson (2005) for defining high quality natural communities.) There
appears to be no realistic alternative to prescribed fire that managers can use to duplicate the
effects of fire for sustaining high integrity, fire-adapted natural communities. Thisis based on
our current understanding of how natural communities function, how post-European
settlement has impacted and changed them, and how deviations from the range of natural
variability has affected species and ecosystem viability. Most all present indications of risk
factors and threats discovered in the species viability process, through natural areas
inventories and recent conservation assessments point toward loss of biodiversity caused by
ecological degradation and loss of historical disturbance processes.

Hierarchy of Ecological Units

Classification hierarchies provide structure for analysis of the parts and for synthesis of
ecosystems as awhole. It answers the question “How do we organize natural resources or
biodiversity in away we can compare and understand?’ A hierarchical classification structure
helps characterize ecosystems, and identify patterns and processes at different ecological
scales. The hierarchical framework of ecological units being used by the Mark Twain NF
incorporates (in part) the national framework (Cleland et al. 1997), Missouri’ s ecological
sections and subsections (Nigh and Schroeder 2002) and terrestrial natural communities
(Nelson 2005).

Domain

Domains are subcontinental areas of broad climatic similarity. All of Missouri lies within the
Humid Temperate Domain.

Divisions
Divisions are determined by isolating areas of different vegetation and lifeforms, broad soil

categories and regional climates. The majority of the Mark Twain NF occurs within the Hot
Continental Division, with asmall portion (Cedar Creek) situated in the Prairie Division.

Provinces

Divisions are further subdivided into provinces. Provinces are determined by broad
vegetation regions that are controlled by length and timing of dry seasons and the duration of
cold temperatures. The Ozark Broadleaf Forest Province encompasses most of the Mark
Twain NF in the Ozarks while Cedar Creek occursin the Prairie Parkland Province.

Sections

The Ozark Broadleaf Forest Province in Missouri iswholly occupied by the Ozark Highlands
Section while Cedar Creek occursin the Central Dissected Till Plains Section. Sections are
intermediate areas of similar geographic origin, geomorphic process, rock formations,
drainage networks, topographic similarities and climate. Sections are typically characterized
by relating geographic maps of potential historical natural vegetation.

Subsections

The Ozark Highlands Section is divided into sixteen subsections. (See Map * Sections and
Subsections.”) Subsections are distinguished by differencesin topography, relief, the relative
occurrence and patterns of natural communities, geology and hydrology. These differences
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can often translate into characteristic plant and animal species ranges, assemblages of natural
communities and social/economic land use patterns. In the 2005 Forest Plan, objectives for
reaching desired condition are set at the subsection level. The 1.5 million acres of public
lands embracing the Mark Twain NF are widely distributed across Missouri’ s ecological units
with portions of the Mark Twain NF touching on or embracing 9 of the 16 subsections within
the Ozark Highlands Section as shown below:

Black River Ozark Border Subsection

St. Francois Knobs and Basins Subsection
Current River Hills Subsection

Central Plateau Subsection

White River Hills Subsection

Gasconade River Hills Subsection
Meramec River Hills Subsection

Outer Ozark Border Subsection

Inner Ozark Border Subsection

In addition, the Cedar Creek Unit, which lies north of the Missouri River, isin the Claypan
Till Plains Subsection of the Central Dissected Till Plains Section.
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Sections and Subsections
Central Dissected Till Plains Section
| Claypan il | Gasconade Hills [T osage River Hills
Highlands Section E Inner Ozark Border - Outer Ozark Border
Btk R it et ey || Meramec River Hills Prairie Ozark Border
[ | central Plateau | Mississippi Alluvial Plain [ | springield Plain
|| curentiver Hils | Missouri Alluvial Plain [T stFrancois Knobs & Basins
I:l EikRerhills | N.Mississippi R. Alluvial Plains | | white River Hills
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Landtype Association Groups

Landtype Associations (LTA’s) are ecological landscapes based on local characteristics of
topography, geography, soils, ecological processes and natural vegetation. LTA groups are
groupings of similar LTA’s. There are 25 for the state; 9 for the Ozark Highlands, one
additional for Cedar Creek, and one that touches the Poplar Bluff Ranger District. The Mark
Twain NF may apply LTA group characteristics as part of conservation planning and project
eval uation/implementation.

Terrestrial Natural Communities

Approximately 60 of Missouri’s 85 terrestrial natural communities occur on the Mark Twain
NF. Natural communities are the foundation for analyzing potential historic vegetation and
condition class for fuels. They serve as a means to describe and analyze departures between
historical reference and current vegetation conditions. These natural communities (described
in detail in Nelson 2005) are grouped into broad type categories based on similaritiesin
vegetation appearance, structure and composition. Further, each major type (whether forest,
woodland, savanna, prairie, glade, cliff, wetland or cave) possesses characteristic similarities
in disturbance processes and the RNV, which in turn have broad management implications. It
isat thislevel that plant and animal populations best respond to arange of similar
management treatments and are differentiated on the basis of habitat variations within them.

Terrestrial Natural communities are described in terms of composition, structure, physical
characteristics and function (disturbance processes, animal interactions, predation, etc).
Terrestrial natural communities are used to describe ecosystem potential and to compare the
range of natural variability with the current condition. For purposes of this 2005 Forest Plan
and analysis, the 65 terrestrial natural communities found on the Mark Twain NF and been
grouped into the following Natural Community Types:

e Forest

e Woodland

e Savanna

e Prarie

o Glade

o Cliff/Talus

e Stream Edge
e Waetland

e Cave

Range of Natural Variability (RNV)

For purposes of this plan revision, the range of natural variability (RNV) is described as those
physical and biological conditions and their disturbance factors that influenced the
composition, structure, distribution and dynamics of natural communities before European
settlement. When the term pre-European settlement is used in the context of restoring natural
communities, the primary reference is one of understanding what they were and how they
functioned before the process of modern ecosystem degradation began. This allows resource
managers and administrators to make more informed decisions (Sisk 1998). Their associated
historical disturbance processes include fire, flooding and weather (wind, tornados, ice
storms, etc) types. There is a characteristic range of frequency, intensity, duration, scale and
timing for each disturbance type, with both the average and the extremes being significant in
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shaping the character and composition of natural communities. These conditions are further
discussed in Appendix D. General Assessment of Ecosystem Sustainability.

Ecosystems, or natural communities, are described in terms of composition, structure,
physical characteristics and function (disturbance processes, animal interactions, predation,
etc). Ecosystems are dynamic; therefore these attributes are constantly changing. However,
composition, structure and function are constrained within the limits of how historical fires,
floods, animals and even indigenous people (prior to European settlement) interacted within
them. The range of natural variability isaterm used to reference this variation in physical and
biological conditions. RNV is useful in describing and comparing the current conditions
(affected environment) of the Mark Twain NF to those of the past. Sustainable management
uses historical information as a reference for restoring and maintaining the patterns and
processes characteristic of Missouri’s historical landscape. Studying RNV gives some
indication of the sustainability of ecosystems and identifies those components that may need
management attention, especially fire-adapted natural communities.

Even where native species survived and the aim became sustainable use of the timber, forage,
wildlife or soils, modern practices often continue altering (for better or worse) these now
degraded natural communities. They still shift species presence and dominance patterns and
they impose new ecological conditions. Although Missouri has large areas of surviving
natural vegetation, most of it has been reduced in species richness compared to its pre-
European condition. Over 20 natural features inventories conducted by the Missouri Natural
Areas Program and analysis of land cover for all of Missouri’s counties have revealed that
much of the state’ s natural vegetation has undergone a major transformation in habitat and
natural community integrity. Some have changed so much in composition or structure that
they no longer easily classify into any category of high quality natural communities.

Historical Disturbance Regimes

Fire, wind, tornadoes, rain, snow, ice, hail, floods, drought, lightning, earthquakes and
animals were among the many disturbance processes that shaped Missouri’s natural
communities through the centuries. Each disturbance type had its own range of variability
measured in intensity, frequency, duration, scale and timing. Historic range of variability
influenced the composition, structure, distribution and dynamics of natural communities
before European settlement. Frequent natural fires and large grazing and browsing animals
contributed to the complex mosaic patterns of oak savanna, woodland and tallgrass prairie.
Catastrophic fires and tornadoes were severe enough to level forests and woodlands, setting
the stage for the regeneration of young oaks, shortleaf pine, shrubs and small trees. Intense
solar radiation and lack of moisture contributed to the formation of dwarf woodlands
associated with bluff tops and open glades. The dynamic ever-changing patterns of vegetation
along stream gravel washes and river sandbars responded directly to flooding.

Fire was a profound shaper of Missouri natural communities. Evidence is present in historical
accounts, aboriginal burning, fire scars, lightning ignitions, adaptations of plants and animals,
fire modeling, understanding the nature of natural fuels and the responses of applied
management.

Many plant species and natural communities are adapted to or dependent upon fire.
Missouri’s present-day precipitation and subhumid climate, in the absence of fire, favor the
advancement of woody vegetation, especially in damaged and degraded ecosystems. Without
fire, woody vegetation will encroach into prairies, savannas and open woodlands.

The behavior of fire upon the landscape is likely the best explanation for why certain natural
communities were historically distributed in distinctive patterns across the Ozarksin
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relationship to vegetation, variations in human habitation patterns, human population size and
the flatness or steepness of the land (Batek et al. 1999).

Chapter Organization

Chapter 3-18

The remainder of Chapter 3 is organized by resource, focusing on those resources related to
the issues described in Chapter 1. Each resource section is presented in the following format:

I ssue Statement
Issue Indicators — Used to compare the effects of alternatives on the issue.

Analysis Area— Briefly describes the geographic area used for analysis. Analysis
areas may vary depending on the resource, issue, or anticipated activities. Within a
specific resource or issue, analysis areas may also differ for direct, indirect, and
cumul ative effects.

Affected Environment — Describes the current conditions of resources relative to the
issues and issue indicators. This section may also include history, development, past
disturbances, naturally occurring events, and interaction that have helped shape the
current conditions.

Environmental Consequences

Effects Common to All Alternatives— Describes the general type of effects that may
occur to the resource from implementing alternatives.

Direct and Indirect Effects — Describes the direct and indirect effects that each
alternative could have on resources or issues. Direct effects occur at the same
time and place as the action. Indirect effects occur later in time or are spatially
removed from the action. Although a Forest Plan would guide management for
10 to 15 years, effects may be discussed for both the short (1 to 10 years) and
long-term (greater than 10 years). Direct and indirect effects often overlap and
are frequently discussed together.

Cumulative Effects — Describes the cumulative effects by alternative for each
resource or issue. Cumulative effects are the incremental impacts of an action
when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (federal or non-federal) or person undertakes the other
actions. Cumulative impacts can result from individually minor but collectively
significant actions that take place over time.
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Timber Supply
Introduction

Proposed Changes
Several proposed changes could have an effect on timber production. They include:

e changesin the determination of suitable lands (Revision Topic 1a);

o theaddition of prescriptions emphasizing restoration of natural
communities(Revision Topic 2a);

Issues —Timber supply

Thereis disagreement about how much timber the Mark Twain National Forest can supply
without adversely affecting ecosystem health, water quality, and the social and economic
needs of people. Forest Plan revision will determine the acreage and characteristics of lands
that are suitable for timber production. Revision will also determine the level of timber that
the Mark Twain NF may supply over time.

Key Indicators
Allowable Sale Quantity (ASQ)

Thisindicator highlights differences between aternatives by showing what the Scheduled
Timber Harvest would be on an annual basis. This Allowable Sale Quantity (ASQ) is
estimated by using the Lands Suitable for Timber Management and timber yield tables. The
analysis reflects land capability, current forest types and age classes and management under
each of the alternatives. Acres of land suitable and appropriate for timber production are the
same for all alternatives, but how the lands are managed under each management prescription
changes under each alternative.

Table 4 — Key Indicators for Timber Supply

Alternative
Current 5 No
Key Indicator Units Condition 1 2 3 4 Action
Allowable Sale Quantity (ASQ)  MMBF/year 49* 0 99 103 105 105
Sawtimber Portion (1% Decade) MMBF/year 38* 0 385 435 475 50

*Average annual timber sold, 1986 - 2003

Scope of Analysis

The analysis areaincludes National Forest System Landsin the Mark Twain NF.
Affected Environment

Historical Perspective

The Mark Twain lies within the Ozark Highlands Ecological Section. Historically, these
lands were arich diversity of biodiversity and ecological communities. Schoolcraft’s
accounts from 1818-1819 discuss grasslands, oak savannahs, mixed oak-pine woodlands and
large pine woodlands and forests. By 1913, most of the virgin pine and oak-hickory forests of
the Ozark region were gone. Settlers moved in and tried to farm the land but eventually gave
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up by the 1930s. At the time of the first Missouri forest inventory in 1947, less than 27
percent of the Mark Twain was in forests where sawtimber-sized trees predominated.
Abandoned farms and large wildfires scarred much of the cutover land. The primary changes
between 1819 and today are that fertile prairies have been cultivated; many of the poor
prairies, barrens, and open woodlands have grown more woody and dense due to fire
suppression; and most large bottomland areas have been inundated by dams or converted to
pasture or croplands. A more detailed discussion of the vegetation resource of the Mark
Twain landsisfound in GTR-SRS-35, Ozark-Ouachita Highlands (OOHA) A ssessment,
Report 5, Terrestrial Vegetation and Wildlife (USDA Forest Service 1999¢).

The last Forest Inventory Analysis (FIA) report for the Mark Twain was completed in 1991
(Kingsley and Law 1991). The FIA inventory for 1999-2003 has finished data processing and
datais available. Data analysis for the State was published in early 2005 (Moser et.al 2005).
A report for the Mark Twain will not be completed until late 2005.

The following charts show the changesin forest composition and structure over the last 26
years, using the FIA report results for 1977, 1989 and 2003 Surveys.

Figure 1 - Change in Forest Type 1977 - 2003
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Forest Type Comparison 1977-2003
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Between the 1989 and 2003 data collections, the amount of black-scarlet oak has increased
16% (110,000 acres) to 674,000 acres; white oak has declined 47 % to 147,000 acres.
Shortleaf pine has declined 36% to 85,000 acres and mixed oak-pine increased 22% to
171,000 acres. At the same time, the amount of sawtimber (Figure 2) has increased 589,000
acres to 867,000 acres or 63% of the timberland of the Mark Twain.
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Stocking classes (Figure 3), a measure of density or number of trees, have dramatically
shifted from moderately stocked to fully stocked (47% of MTNF) and overstocked (5% of
MTNF).

The data suggests aforest type shift to the faster-growing, shorter-lived (70 years) black-red
oak group. At the same time, size isincreasing from poletimber to sawtimber with 52 % of
the forest being in afully stocked to overstocked condition. Growth over the last 10 to 15
years has resulted in production of medium sized trees, 8 to 12 inches diameter at breast
height (DBH) in avery dense growing condition. This condition stresses trees. If this
condition persists, growth rates would slowly decrease, trees would become stressed, and
mortality would increase as diseases and insects begin to affect the forest. Overstocked stands
will remain about the same size and have very slow diameter growth. The pole and small
sawtimber stands will not become larger sawtimber for 10 to 30 years because there is no
growing space.

Nearly 58 % of the timberland in the Mark Twain is capable of growing more than 50 cubic
feet of wood per acre per year. Net annual growth of growing stock averaged only 23.7 cubic
feet per acrein 1988. The low growth rate reflects conditions in existing timber stands, poor
sites due largely to shallow, rocky soils, dense stocking conditions and aging stands. Poor
sites also contribute to the generally poor quality timber. Approximately 69 % of hardwood
sawtimber in 1988 was in the ‘tie and timber’ class for butt log grade, which is the lowest
quality log grade.

Figure 4 - Average Net Annual Growth, Removals and Mortality by Major Species Group 1989
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The 1991 NC-129 report discussed the data shown in Figure 4. The key point of datais that
mortality for the red oak group is 59 % of all mortality, while 55% of the growth occursin
the red oak group. The reason for the high mortality is the great amount of oak decline
experienced on the Mark Twain from 1980 to 1989. Removals for the red oak group reflect
timber management efforts in the 1980s in trying to deal with oak decline. Mortality and
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removals combined represent 80.6 MMBF per year of removals compared to 68 MMBF per
year of growth. Data shows that, on average, the red oak group is producing a net loss of 12.6
MMBF per year.

Data from the 2003 Survey (Figure 5) shows an increase, almost double, in net annual growth
from 1989 to 2003 for the oaks and hickory classes. Removals for red oaks are similar to the
1989 data but lower for the other forest types. Mortality for the 1989 to 2003 period is about
half of what it wasin the period of 1977 to 1989. There is some concern that the effects of the
1998-2000 droughts and resulting mortality may not be reflected in this data.

Figure 5 - Average Annual Growth, Removals and Mortality by Major Species Group, 1989
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Harvest levels by method from 1994 to 2003 were 50,911 acres (5% of suited lands) of
commercia thinning, 41,846 acres (4% of suited lands) of uneven-aged management, and
30,795 acres (3% of suited lands) of even-aged regeneration harvests.

Current Conditions

The Mark Twain National Forest in made up of over 1,496,100 acres found in 9 geographic
units scattered among 29 counties in southern Missouri. These acres account for 3 percent of
Missouri’sland area, and 11 percent of the State' s forested land. (Kingsley and Law 1991)

Current Mark Twain conditions as reflected in the Mark Twain’s CDS data are shown in
Figures 6, 7 and 8. The vast majority of the Mark Twain is over 60 years old. The largest
forest type group in these age classesis the red oak group comprised of scarlet and black
oaks. This may explain the effects we are seeing from the 1998-2001 droughts and resulting
oak decline being experienced on the Mark Twain today. This forest type will generally grow
for 70 to 90 years, and is highly sought after for sawtimber products.
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Figure 6 - Age Class Distribution, 2003
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Figure 7 - Age Class Comparison by Forest Type, 2003
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As shown in Figure 8, the majority of the sawtimber isin the young sawtimber class (8-11
inches DBH) and over 60 years old.

Figure 8 - Stand Structure based on Stand Age, 2003
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Lands suited to timber production and timber supply

Suitable timber lands are lands where timber harvesting is a scheduled management practice
over along period of time. Suitable lands can change for many reasons. For example, a newly
identified threatened or endangered species could require more old growth be removed from
the suitable base to meet habitat requirements; or if industry begins using helicopter logging
for lands with steep slopes, these lands may be returned to the suitable base and scheduled for
harvest.

The 1986 Plan lists lands suitable for timber management in Table 4-2, 1V-6. Thistable
shows that, in 1986, the Mark Twain determined the suitable timber base to be 1,282,500
acres, 88 % of the Mark Twain, for scheduled timber management activities. An assumption
of the 1986 Plan was that wildlife habitats, such as old growth, would be managed for timber
products as well as old growth values so these lands were included in the suitable lands.

In response to several national issues and lawsuits, the Mark Twain conducted an analysis of
suitable lands in late 1994 and early 1995. It was determined that 948,100 acres were suitable
timber lands. The acres were reduced due to steep slopes, removal of designated old growth
areas, riparian areas and areas allocated to management prescriptions 6.1 (Sensitive Areas),
6.3, 8.1 and 9.1 (2430/1930 L etter to Regional Forester, March 3, 1995). The ASQ was not
recalculated on the new acres base. It was determined that this analysis would be done when
the Plan was to be revised in 1996. Project work recognized and used the new suitable lands.
In 1997, the data from the Mark Twain’s V egetation database (CDS) was summarized using
the Land Suitability Class attribute. The results were very similar to the 1995 numbers.

The acres of suitable land are used in the calculation of the allowable sale quantity (ASQ).
Any large change in the suitable land base can affect the ASQ set in the Forest Plan. The
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1986 Plan calls for an average allowable sale quantity of 105 million board feet (MMBF) per
year.

Many guestion the Mark Twain’s capability to produce this volume and historically the Mark
Twain has not achieved thislevel of volume output with the budgetsit has received. See
Figure 9 for the actual sold history.

Figure 9 - Timber Volumes Sold by Fiscal Year 1975 - 2003
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The 1986 Plan estimated 25 MMBF of firewood, 60 MMBF of sawtimber and 20 MMBF of
roundwood in calculation of ASQ. As shown, little fuelwood was sold, sawtimber ranges
from 15 to 55 MMBF, and roundwood ranges from 5 to 25 MMBF. In the last 4 years, the
sawtimber portion of the sold volume has exceeded 90%. The amount of roundwood volume
sold since 1990 has continued to decline. Some of this decline may be attributed to a change
in definition of a sawtimber tree from 11inches diameter breast height (DBH) and larger to 9
inches DBH and larger.

In the period 1978 through 1988, the Mark Twain averaged 75 MMBF per year with a high of
80.1 MMBF in 1987. If markets had been available for the firewood and more roundwood
capacity, the Mark Twain conceivable could have reached a 95 to 105 MMBF harvest level.

Figure 10 shows the amount of regeneration harvesting accomplished verses the projection of
acresto be regenerated by the 1986 Plan. During the 1980’ s, regeneration harvests were on
track with what the plan projected. Starting in the early 1990’ s, the amount of regeneration
harvesting started to fall toits current level. The 1986 Plan’s projection of 11,200 acresis
virtually the same as Alternative 3's projection of 11,270 acres.

Throughout the 1990's, timber markets, appeals of project decisions, lawsuits, reduced
budgets and national policy changes (New Perspectives, Ecosystem Management, reduce
clear cutting, Roadless Area Review, etc.) al played arolein the Mark Twain's declining
timber sales program. The capability of the land to produce timber products under the 1986
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Plan did not change. The circumstances and rules on how the Plan would be implemented did
change. These changes reduced the amount of volume sold, but did not change the biological
capability of the land to grow trees.

Figure 10 - Regeneration Harvests Accomplished versus Planned, Fiscal Year 1979 - 2003
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Forest Plan Average Annual Outputs for Regeneration cuts = 11.2 M acres (Table 4-1 1V-5). Minimum
Regeneration objectives = 10 M acres first 2 decades (Table 4-4, IV-8).
1989 J.Law analysis summarized Step 2 OA showed 10,988 acre annual average for Regeneration needs.

Source: Mark Twain NF CDS Data
Environmental Consequences

Direct and Indirect Effects
Lands suitable for timber production
All alternatives

As part of the planning process, lands not suited for timber production were identified as
required in the National Forest Management Act, Sec.6 &(2) and g(2)(a). Results of this
analysisidentified 1,316,900 acres as tentatively suited forestland (Stage 1 suitable lands).
Table 5 summarizes analysis results and compares them to the 1986 Forest Plan.

Appendix B explains in detail the process used for determining suitable lands. This analysis
uses GIS to compute acres; the results would vary dlightly if other information sources, such
as CDS of FIA data were used.
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Table 5 - Summary of Stage 1 Lands Suited for Timber Production

Revision (2004

Classification 1986 Forest Plan * Analysis Acres)

Net National Forest System Land 1,461,600 1,496,100

Water -3,500 -2,800

Non-Forest Land (Ofen Lands, Road and Utility Rights-of- -23,200 -104,400
Ways, glades, etc.)

Sub-Total Non Forest Lands -26,700 -107,200

Forest Land 1,434,900 1,388,900

Not Available — Wilderness® -64,200 -57,000

Not Available --list any other areas withdrawn by 0 -13,000

Congress, the Sec., or the Chief ... (Eleven Point NS
River, Greer Special Area, Irish Excluded Lands)

Not Capable of Producing Industrial Wood 0 0
Potential for Irreversible Soil/Watershed Damage 0 0
Restocking in Five Years not Assured 0 0
Inadequate Response Information -34,700 -2000
Sub-Total Forest Land Withdrawn -98,900 -72,000

Sub-Total Non Forest and Forest Land Withdrawn -125,600 -179,200
Tentatively Suitable Lands (Stage1) 1,336,000 1,316,900

Note: Numbers are rounded to the nearest 100 acres

1 Data from the 1986 Forest Plan Table 4-2, IV-6

2 Current open lands now include 44,000 acres of open glades.

3 Some Wilderness acres are withdrawn under Open Lands designation
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The tentatively suited timber base (Stage 1 Lands) is 1,316,900 acres or 88 % of the Mark
Twain, adecrease of 19,100 acres (-1 % of the Mark Twain) from the 1986 tentatively suited
acres.

The Mark Twain has acquired an additional 34,100 acres of land since 1986. Much of the
land isin the Greer Spring Special areaand other Land and Water Conservation lands
acquired along rivers and riparian areas. Approximately 44,000 acres of open and semi-open
glades were removed from the timber base and re-classified as non-forest open lands. Road
and utility right-of-ways are accounted for and classified as non-forest lands. The analysis
increases non-forest lands by 80,500 acres or 5 % of the Mark Twain.

Lands withdrawn by Congress and others decreased 26,955 acres (-2 % of the Mark Twain)
due to re-classification of land thought to have inadequate resource information and how the
Wilderness acres are accounted for. In the 1986 analysis, Wilderness was removed as
Wilderness. This analysis removed the open lands within the Wilderness in the first step to
show the true open land verses forested lands. Much of the Hercules Glades Wilderness lands
are open and semi open glades and sites with low productivity so they are re-classified as
non- forest open lands.

Assumptions for this analysis are that Standards and Guidelines would be the same for all
aternatives. Management Prescriptions and Standards and Guidelines would direct
management activities. Many areas will allow timber harvest to reach specific resource
objectives, such as thinning an old growth stand to create specific habitat conditions. The area
and volume will not be counted towards ASQ because those lands are managed for other
resource needs and not for scheduled timber production.

All Management Prescriptions, with the exception of 5.1, Wilderness management, are
included as suitable lands. Alternatives 1-4 use the same standards and guidelinesto
minimize adverse effects of timber harvests on soil, water, air, wildlife, recreation, and visual
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resources. Alternative 5 has some standards and guidelines different from Alternatives 1-4.
The Land Suitability Analysisfor the 1986 Plan was re-analyzed in 1995 and 1997. Results
of those analyses produced avery similar suitable land base to the 2004 analysis; therefore
the same suitable land base is used for al alternatives. Lands removed from the suitable
timber base would protect other resources and provide specialized habitat and forested
habitats needed for wildlife. Based on the proposed standards for soil, water and other
resources, and specialized habitat needs for wildlife, the analysis mapped each resource need,
and identified forest land not appropriate for timber production as required by the NFMA.
The results are shown in Table 6 as Stage 2 Suitable lands; approximately 997,100 acres.

Table 6 - Summary of Stage 2 Lands Suited for Timber Production

Revision (2004
Classification 1986 Forest Plan'  Analysis Acres)

Not Suitable due to Minimum Management Requirements -53,500 -319,800
and for other Resources (such as: Riparian Areas,
Experimental Forest, Habitat for Threatened, Endangered,
or Sensitive Species, Administrative and Developed
Recreation Sites, Designated Old Growth, etc.)
Lands Suitable and Appropriate for Timber Production 1,282,500 997,100
(Stage2)

Note: Numbers are rounded to the nearest 100 acres
1 The 1986 Plan did not remove old growth areas from the suitable base.

The largest change in suitable lands comes from minimum management requirements for
other resources such as. riparian areas, Sinkin Experimental Forest, habitat for Threatened,
Endangered, or Sensitive species, administrative and developed recreation sites, designated
old growth, etc. Many of these areas were identified and mapped for the first time and many
overlap, such as old growth, a cave and riparian area in the same stand. Updated Standards
and Guidelines were applied to these areas and a spatial map was produced. Lands for other
resources total 319,800 acres or 21 % of the Mark Twain. Thisis an increase of 266,300 acres
over the 1986 analysis. Much of this areais designated old growth, riparian areas and the
Sinkin Experimental Forest. The 1986 Plan included these acres as suitable and fully
expected to harvest timber from these lands and therefore counted the projected volumesin
ASQ calculations.

Result of the analysis provides 997,100 acres or 67 % of the Mark Twain as Land Suited for
Timber production. Thisis a 285,400-acre decrease (or -19 %) from the 1986 Forest Plan.
These acres are the suitable timber based used by all alternatives to calculate the Allowable
Sale Quantity.

Allowable Sale Quantity (ASQ)
Timber Scheduling Analysis

The National Forest Management Act (NFMA) gives guidance on the amount of harvesting
that should occur on national forests. Section 13 of the Act limits the amount of harvest to a
quantity that is equal to or less than that which could be removed annually in perpetuity on a
sustained-yield basis. The ASQ is a maximum capacity of suitable land to grow timber
volume on a long-term sustained yield basis under a given management scenario (Forest
Plan). ASQ isnot atarget. ASQ can be analyzed and recalculated at any time and applied
through a Forest Plan Amendment or Revision.

A description of the timber harvest scheduling analysisis found in Appendix B. As part of the
analysis, al NFMA requirements are met by use of software constraints, in model
construction, and in the resulting analysis. Demand for timber products is expected to
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increase in the Ozarks according to the Ozark-Ouachita Highlands Assessment (USDA Forest
Service 1999b). The timber scheduling analysis recognizes that demand may increase or
decrease based on market condition, but the historic trend is that demand for timber products
from all sources and ownership will continue to increase. For the 1986 Plan analysis, a
demand projection was estimated and applied to the ASQ determination and shown in Table
2-1, Demand vs. Supply Potentials By Resource By Decade, (page 11-4) and figure 4-1 (page
IV-10). The table showsthe Mark Twain harvest projection of 79.8 million board feet per
year (MMBF) of sawtimber/productsin decade 1, increasing to 198.4 MMBF per year in
decade 5. The projected ASQ in decade 1 is 105 MMBF and increases to a projected total of
261 MMBF. These increases are derived by putting estimated demand increase into the
models and projecting outputs. The current analysis does not use demand in the models. The
results are based on the amount of suitable lands, revised yield tables and how the forest
would be managed through management prescription assignment.

The timber scheduling analysis did not model natural disturbances such as tornados or oak
decline. The oak decline situation cannot be modeled due to alack of credible information
such as managed yield tables for affected oak decline stands. Information about the
differences in the growth and yield for declining stands |l ft to die; stands that are thinned;
and stands that are regenerated is not available.

Information about when and how much oak decline will occur does not exist. While some
information on short-term affects of oak decline exists, no information on long-term effectsis
available. The results of trying to schedule oak decline into model predictions over a 150 year
period would be to extrapolate data that has already been extrapolated in another model. We
believe the results would be too speculative to be informative. Tornados and other natural
events are random and predictions cannot be as to how many will occur and what damage
level would result.

The analysisincludes creating new timber yield tables and the use of SPECTRUM software
to model the alternatives. The analysis only deals with suitable timber base acres and only
addresses the timber scheduling analysis needs. Details are explained in Appendix B.

All Alternatives

Table 7 displays the proposed average annual maximum sell volumes by aternative that
could be sold from lands classified as suitable for timber production. The numbers are based
on the SPECTRUM model’ s projected outputs by decade and displayed as average annual
volume in millions of board feet for all commercial wood products. Model outputs are
estimates based on a series of modeling runs that simulate implementation of the 2005 Forest
Plan. Actual sell volumes will likely fluctuate somewhat between decades from those
displayed, but would not exceed the maximum sell volumes displayed and would be very
similar in outputs and effects across the planning horizon (150 years). Alternative 1 volume
would not be sold, but cut and left on the ground, resulting in 0 or no ASQ.

Table 7 - Estimated Average Annual ASQ in Million Board Feet

SPECTRUM Model Projected Outputs Alt 1 Alt 2 Alt 3 Alt 4 Alt 5
Average Annual Allowable Sale Quantity (MMBF) 0 99 103 105 105
1% Decade Sawtimber Portion 0 38.5 43.5 47.5 50

Note: Alt 1 volume (25MMBF) is cut but not removed from the forest, therefore the ASQ is 0.

Less than 6 MMBF separate Alternatives 2 through 5. An estimated 99 MMBF per year
would be cut and sold in Alternative 2 followed by Alternative 3, 4 then 5 with 105 MMBF.
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Mix of Forest Products

Alternative 1

Alternative 1 would limit timber cutting to ecosystem restoration activitiesin the MP 1.1 and
1.2 areas, and regeneration harvest for wildlife needs of 5% in MP 6.2 and 1-5% in MP 6.1
areas. An estimated 25 MMBF per year would be cut and left in the woods. There would be
no ASQ since timber cannot be sold and removed. Figure 11 shows no ASQ and no products.
It is used to compare to the other alternatives.

Alternatives 2 through 5

For Decade 1, Alternatives 2 and 3 have more thinning and roundwood products compared to
Alternatives 4 and 5 which have more regeneration harvests and sawtimber products.
Estimated product outputs are shown in Figures 12 through 15. In all alternatives, sawtimber
isless than 50% of the product outputs in Decades 1-5.

For aternatives 2 and 3, hardwood sawtimber and products are dominant during the first 2
decades. Only in decade 3 does shortleaf pine products become a substantial part of the forest
product outputs. Much of this shows the existing pine areas reaching an age where they need
harvesting, and that many of the oak stands are managed for longer rotations.

For dternatives 4 and 5, shortleaf pine products are a large part of the first decade harvest,
and a substantial part of the harvest for decades 3, 4 and 5. Much of this can be attributed to
the large number of acres managed under a 70 year rotation.

The graphs reflect current inventory species groups and ages. No conversions are model ed.

Figure 11- Alternative 1 Timber Products from All Suitable Lands
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Figure 12 - Alternative 2 Timber Products from All Suitable Lands
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Figure 13 - Alternative 3 Timber Products from All Suitable Lands
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Figure 14 - Alternative 4 Timber Products from All Suitable Lands
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Figure 15 - Alternative 5 Timber Products from All Suitable Lands

Alternative 5 E:E: g:{fj
ASQ Products by Decade B HdWd Pulp
120 OHdWd Saw
100 - %
, o | o ‘mE
S 60 - -
= 40 —
20 -
0 ‘ ‘ ‘ ‘

Decade Decade Decade Decade Decade
1 2 3 4 5

Source: SPECTRUM Model runs, Mark Twain NF 2004
Conclusions

Thedirect and indirect effects discuss the differences of the 5 alternatives. The effects of the
proposed Mark Twain Plan are related to the determination of suitable lands for timber
management and how much timber can be harvested (ASQ) from those lands. The mix of
timber products based on species mix and whether the product is sawtimber or roundwood, is
also discussed.

The full implementation of standards and guidelines in the 2005 Plan, are directly reflected in
process to determine the suitable lands. Unsuitable areas are lands that are often described by
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astandard or guideline such as a 100 foot buffer around springs. The analysis shows that the
Mark Twain can supply timber products without adversely affecting ecosystem health, water
quality, and the social and economic needs of the people because the standards and guidelines
would be fully implemented and protected as unsuitable lands.

The suitable lands determined for this plan revision are similar to past analyses but 285,400
acres less than the 1986 Plan analysis. The main difference being that old growth and glades
are now assigned as unsuitable. This analysisis better documented and mapped. Result of the
analysis provides 997,100 acres or 67 % of the Mark Twain NF as Land Suited for Timber
production.

The ASQ for Alternative 1is 0. The ASQ for the aternatives 2-5 range from 99 to 105
MMBF, adifference of lessthan 6 MMBF; yet each aternative manages a different amount
of ecosystem lands. Alternative 3 estimates an ASQ of 103 MMBF, about 2% less than the
105 MMBF ASQ of Alternative 5, the current Forest Plan.

Except for Alternative 1, the product mix will remain mostly mixed oak species for the next
20 years. Shortleaf pine products will increase in decade 3-5 due to aging of the forest. There
will be less than 50% sawtimber due to the smaller sized treesin afully/over stocked
condition. The reduced estimate of sawtimber could affect the timber sale program and
habitat goalsif markets are not found for the smaller products. If the smaller products cannot
be sold, then the annual amount of sold volume will be lower and habitat goals may not be
fully achieved.

Cumulative Effects

Chapter 3- 34

Cumulative Effects Question

What are the incremental effects to forest vegetation from harvesting timber on the forest
landsin Missouri?

e Intermsof sale quantity on lands available for timber harvest.
e Interms of the mix of forest products.

Cumulative Effects Area

The area used to discuss cumulative effects for forest vegetation will start with the State of
Missouri. The 29 county areain which the Mark Twain National Forest will then be looked at
in more detail. The Forest Inventory and Analysis (FIA) datawill be used asit is the most
extensive and available data source regarding forest vegetation for all land ownerships. The
1993 Land Use Land Cover dataset from the Missouri Resources Assessment Partnership
(MoRAP) will be used to show the spatial extent of forest vegetation derived from 1991-1993
satellite imagery.

Temporal Scale

FIA datawill be used to look at the forest vegetation from 1947 to 2003. Early FIA data
(prior to 1989 survey) is not in an electronic format so it cannot be analyzed in detail. M ost
discussion will look at the 1989 and 2003 surveys covering the period from the early 1970's
to 2003. This period covers the time when public agencies started active management of their
timber resources. Actions that may take place in the foreseeable future are 10 to 15 yearsinto
the future.

MOoRAP Vegetation change analysis for 1996 through 2000 using Landsat satellite imagery is
used to provide a spatial ook at changes on other ownerships. Thisdatais currently available
only for thistime period.
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Affected Environment

The affected environment for Mark Twain lands has been described and discussed in previous
pages.

The State of Missouri had atotal forest land area of 14.6 million acres (Figure 16) in 2003.
Forested lands include marginal lands not counted in the timberland class; therefore the
timberland class will show fewer acres. Eighty two percent (82%) is owned by private
landowners and 18% is owned by public agencies. The Mark Twain National Forest owns
9.4% of Missouri’ s forestsin 2003, a 1.6% drop due to private-other ownership increases
since the 1989 survey.

The amount of timberland was estimated at 15 million acresin 1947. The 1972 FIA survey
reported aloss of 1,453,600 acres (-10.5%) of timberland between 1959 and 1972 (Essex
1974). The largest losses were in the Prairie and Southwestern Ozarks. Much of the loss of
timberland was attributed to forest to pasture conversion, highway construction and
transmission and pipeline rights-of-way through timbered areas. Since 1972, the area of
timberlands has risen with each survey.

Figure 16 - Area of Timberland in Missouri by Inventory Year, 1947 - 2003
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Currently, ninety six percent (96%) of the forest is hardwoods of which 82 percent is oak-
hickory forest. The 1947 data shows oak-pine, oak-hickory and white oak forest type groups
constituting 77.6 percent of the total forest while the 1999-2003 data has the oak-pine and
oak-hickory groups making up 86 percent. The forested land cover for Missouri is shown in
Figure 17. Note the Mark Twain National Forest Boundaries and the 29 counties in which the
forest occurs. A general comparison of forest cover in Missouri from the early to mid 1970's
(USGS Land Use Land Cover Map) to the 1993 MoRAP map shows that forested areas are
still forested. Some areas have been removed from forest to agricultural or urban uses while
other areas are re-growing into forest. Overall, there are more forest lands in 2003 than the
1970’s.

Private landowners own 11,747,366 acres (83.4%) of timberland in Missouri. The Mark
Twain NF follows with 1,379,816 acres (9.8%), then State agencies with 636,298 acres
(4.5%)
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The 29 county areais 13,145,829 acres or 29.4% of the land in the state of Missouri. The
accessible forested land area, 7,726,235 acres, in the 29 counties represents 17% of the State
lands; but 53% of the State’ s forested lands. The timberland in the 29 countiesis 7,408,579
acres or 56% of the 29 county land area. Private landowners own 73.8 % of the timberland
followed by the Mark Twain NF with 18.6 % and state agencies with 5.7%.

Figure 17 - Forest Lands Derived from Landsat Satellite Data 1993 Classification and the 29 County Area
where National Forest Lands occur (Green is forestland, crosshatch is National Forest Boundaries

Source: MoRAP Landcover, 1993
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Figure 18 shows the area of timberland by size class from each of the FIA surveys since
1947. This chart shows the progression of size class growth over the last 50 years. What was
once acut over areain the early 1900’ s, has now recovered into amajority of sawtimber
sized stands.
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Figure 18 - Area of Timberland in Missouri by Stand-Size Class, 1947 - 2003
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Figure 19 shows the amount of growing stock volume on timberland, by FIA survey, since
1947. The 2003 data, 14.6 billion cubic feet, shows alarge increase over the 1989 data. The
total live, above ground biomass on timberland in Missouri totaled 554.3 million dry tons.
The net annual growth of growing stock increased, on average, 629.4 million cubic feet per
year from 1989 to 1999-2003. Average annual removalstotaled 118.6 million cubic feet per
year during the same time period. Average annual mortality was 81.8 million cubic feet per
year. Thetotal of both removals and mortality are well below the net annual growth.

All analyses of the data show Missouri timberlands continuing to recover from turn of the
century harvesting and land use changes. These lands are growing larger sized trees; net
annual growth isincreasing; volume of wood and biomass is increasing and the amount of
forest areaincreased.

Figure 19 - Growing Stock Volume on Timberland in Missouri, 1947 - 2003
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Of the 29 county area, private and other public agencies own 82% of the timberlands with
18.6% in Mark Twain NF lands. Between 1989 and 2003, the Mark Twain gained 50,816
acres of timberlands, while private lands lost 14,037 acres of timberland. The Mark Twain
NF lands were mainly acquired lands such as the Greer Springs Area, other land exchanges
and some open area re-growth to forest. There islimited information available to help explain
the loss of timberlands on private lands. The best estimate, based on review of satellite data,
isthat some private lands are being converted to open pasture.

The forest type groups for the 29 county area are shown in Figure 20. The trends and
changes for the private and other landowners are similar to the trends on Mark Twain lands.
The black-scarlet oak group is increasing on both ownerships while the white oak and
shortleaf pine groups are decreasing. The post oak group is decreasing on private-other
ownerships, but stable on Mark Twain lands. Overall, changes on Mark Twain lands are
similar to private-other lands in the 29 county area with the amount of change being larger on
private-other lands. The biggest change is the large increase in the black-scarlet oak group
and decrease in the white oak and post oak groups.

Figure 20 - Forest Type Comparison, 1989 - 2003
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Figure 21 shows the size class comparison for the 29 county area. The small increase in non-
stocked areas is the result of regenerating the forest where a FIA plot islocated. The decrease
in the seedling-sapling classis shared by all owners but a much larger drop on private-other
lands. The poletimber classis stable on Mark Twain NF but a large increase on private-other
lands, most likely an in growth from the seedling-sapling class. The sawtimber classis stable
on private-other lands, with a 176,500 acres increase on Mark Twain NF lands.
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Figure 21 - Size Class Comparison, 1989 - 2003
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Figure 22 - Stocking Class Comparison, 1989 - 2003
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Stocking class comparison, Figure 22, shows decreases in the poorly and moderately stocked
class for private-other and Mark Twain lands. Thereisalargeincreasein the fully stocked
class for both ownerships. Figures 23 and 24 compare the net annua growth, annual removals
and annual mortality between private-other lands and Mark Twain lands.
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Figure 23 - Average Annual Growth, Removals and Mortality Comparison, 1972 - 1989
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Figure 24 - Average Annual Growth, Removals and Mortality Comparison, 1989-2003

Average Annual Growth, Removals, Mortality
by Forest Type Comparison 1989 to 2003 FIA Data
Timber Lands in 29 County Area

292.0
PV Net Annual Growth
1,200 1
OFS Net Annual Growth
1,000 H PV Annual Removals

B FS Annual Removals
800 1

PV Annual Mortality

600 -/ OFS Annual Mortality

Million Board Feet (MMBF)

14.2

Softwoods Hardwoods

Forest Type Group Data from FIA Tables 18, 20, 22

Source: FIA Database (May 2005)

Trends in each chart are similar for private-other lands and Mark Twain lands. The largest
change is not among ownership classes, but between survey years. The data for the 2003

survey shows a doubling of net annual growth and only moderate increases in removals and
mortality from the 1989 survey data.

Comparing lands suitable for timber management across all ownershipsis difficult. Only the
Mark Twain lands are required to follow the requirements of the National Forest
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Management Act, and all Federal agencies must follow National Environmental Policy Act,
Endangered Species Act, etc. Private, Industrial Forests and State lands have no such
requirements in Missouri. We assume that the State agencies, Pioneer Forest and other
Industrial landowners would manage their lands following Best Management Practices
(BMPs) to minimize environmental impacts and have some plan on how their lands would be
managed. BMP s are very similar to the Forest Plan’ s standards and guidelines. Private lands
have no State law mandate for forest management and therefore no restrictions on what they
do on their land. Private land owners can and do work with the Missouri Department of
Conservation to develop management plans, which include BMPs, for their property.

Table 8 compares FIA forest lands and timberlands, used here as suitable lands, with average
annual removals as an estimate of ‘ sale quantity’. This comparison shows that private lands
have 85.7 % of the suitable timberlands and provide 68.9 % of the timber volume removed.
Mark Twain lands are 7.3 % of the suitable timberlands and provide 10.3 % of the timber
volume removed.

Table 8 - Suitable Acres and Removals by Ownership Class Comparison, 1989 - 2003 FIA

Acres Total Average
Timberlands Percentage  Growing Annual Percentage
Ownership Acres Forest (Suitable of Total Stock Removals of Total
Class Lands Lands)" Timberlands (MMBF) (MMBF)®  Removals

National Forest 1,496,100° 997,1002 7.3 % 10,525 74 10.3 %
Other Federal 343,001 256,258 1.8 % 1,495 14 1.9%
State and Local 798,003 700,728 51% 4,853 133 18.6 %
Private* 11,966,690 11,747,366 85.7 % 70,957 491 68.9 %
Totals 14,603,794 13,701,452 87,830 712

Source: FIA Database (May 2005)

1 FIA Timberland Acres are considered available for management.

2Uses Mark Twain Suitable land. All other data from FIA.

3 Removals are for all species and an estimated annual average. Numbers may not equal other sources of harvest
volume. Removals are used here as an estimated “Allowable Sale Quantity” for comparison purposes.

4 Industrial Forest lands can no longer be separated out from the Private land group due to privacy issues.

Conclusions

Private lands make up 85.7% of Missouri’s suitable lands and provide 68.9 % of the timber
removals. Mark Twain lands are 7.3 % of the suitable timberlands and provide 10.3 % of the
timber volume removed. All land owners combined are harvesting less than 0.8 % of the
growing stock available. Over 90% of the removals are oak-hickory products. Sawtimber
makes up 51 to 67 % of the removals with Other Federal and State-L ocal Governments
having the highest amount of roundwood products (49 and 43 %) removed. Based on the
available data, Missouri’ s forest is underutilized and more planned management could be

applied.

All analyses of the data show the timber lands of the 29 county area and the Mark Twain
follow similar trends as Missouri timberlands. Overall, timber lands at all 3 levels of this
analysis show continuing recovery from turn of the century harvesting. These lands are
growing larger sized trees; net annua growth isincreasing; volume of wood and biomassis
increasing and the amount of forest area increased. Removals and mortality are roughly 30%
of growth, so timber harvesting does not have a negative effect to Missouri’ s forest. Oak
declineislikely to continue with the large amount of red oak on all land ownerships. These
trends are most likely to continue into the next 10 to 20 years.
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Environmental Impacts

The most extensive past actions that have affected Missouri’ s forest lands were the harvesting
of virtually all forest lands between 1880 and 1930. Of the 15 million acres of forest land, an
estimated 6.6 million acres of shortleaf pine forest (4.2 million acres) and mixed pine-oak
forest (2.4 million acres) were estimated to exist prior to 1880 (Liming 1946).

Using the 1947 FIA forest land estimation, shortleaf pine and mixed oak-pine would have
represented approximately 3.3 million acres. This represents about 50% of the pre 1880
estimate, the other 3.3 million acres was harvested during a 50 year period of 1880 to 1930.
By 1959, the estimated area of shortleaf pine (277,890 acres) and mixed oak-pine (569,790
acres) was 847,680 acres, only13% of the pre 1880 estimate. By 1972, FIA inventory showed
116,000 acres of shortleaf pine and 281,000 acres of mixed oak-pine (Spencer and Essex
1976). The 2003 FIA Survey estimates 154,095 acres of shortleaf pine, 391,834 acres of
mixed oak-pine for atotal of 545,929 acres or 8% of the pre 1880 estimate.

This represents a huge change in forest composition in 120 years. Shortleaf pine and mixed
oak-pine forests historically made up approximately 44% of Missouri’ s forest; but now make
up less than 8%. In the 29 county area where the Mark Twain lands occur, shortleaf pine and
mixed oak-pine forest is estimated to have been 60 to 75% of the forest lands; it now makes
up 7% of the forest. The 29 county area how accounts for 98% of the shortleaf pine and
mixed oak-pine forest in the entire State.

Most of the areas experiencing oak decline today are on sites where shortleaf and mixed oak-
pine existed historically. Oak decline will likely last through most of the first decade.
Sawtimber stands of the Red oak group will be hit hardest. Red oak borer infestations will
likely increase the first decade, causing the need for salvage operations to continue.
Continuing to maintain large acreages of the red oak group on the Mark Twain will greatly
increase the risk of future oak decline.

Timber harvesting has continued since the 1940’ s but at a much reduced rate compared to the
1880-1930 period. Each year, stands are regenerated and other stands are thinned. Asthe
timber has grown to sawtimber size, more harvesting has and will continue to occur. National
Forests are required to calculate an allowable sale quantity which limits the amount of
harvesting to along-term sustainable level.

The timber harvest scheduling model estimates that more than 50% of the ASQ isin
roundwood products. Thisis abig change in product projections from what was estimated in
the 1986 Plan. The amount of roundwood has increased and sawtimber has decreased. While
projected total volumes are similar to 1986 results, the proportion of sawtimber drops from
around 60% of ASQ to 45-50% of ASQ depending on the model run. The mix of poletimber
and sawtimber in a stand is changing to alarger proportion of poletimber.

During the last 15 years, the Mark Twain NF has had difficulty selling roundwood products.
If this situation continues, achieving the 2005 Forest Plan objectives that require vegetation
management for the first two decades would be very difficult. This situation will be similar to
the shortfall experienced by the 1986 Plan and would limit future growth of the Mark Twain
NF and long-term outputs as well. Desired future conditions could be reduced and delayed by
several decades. Harvesting only sawtimber-sized stands would allow overstocked pole sized
stands to slowly stagnate, and aloss of long-term volume could result. Depending on the rate
of sawtimber harvest, this product could be used up resulting in fewer sales offered from the
Mark Twain NF.

The Mark Twain NF proposed harvest rate for the 1986 plan was 105 MMBF, 11,200 acres
of regeneration and 18,000 acres of thinning each year. The proposed action for the Plan
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Revision is nearly identical to the 1986 plan volumes and acres harvested. Private and other
lands have no restrictions for harvest amounts or timing; but generally when the forest
reaches a sawtimber size, some areas are harvested. The average annual timber removal
(Figures 23 and 24) from private-other lands is 254 MM BF/year from 1972-1989; and 326
MMBF/year from 1989 to 2003. Average net annual growth far exceeds the removal rates for
both Mark Twain and private-other lands. Harvest levels on the Mark Twain and private-
other lands are not expected to change substantially in the foreseeable future. The rate of
future harvest, on all ownerships, will likely continue at the same level at shown in the 2003
FIA data and could increase as oak decline and other situations occur.

Fragmentation of forest by agricultural or urban areas can be a concern depending on the area
being looked at. Figure 25 shows the Cedar Creek unit (Ieft) and the Eleven Point unit (right)
of the Mark Twain (map scales are not equal). Cedar Creek is one of the most fragmented
units due to its ownership pattern (24% National Forest) and the amount of lands managed in
an open grass condition (51% open lands). This situation has been in place since the land was
acquired. In contrast, the Eleven Point unit is the most forested unit (89%) with over 71%
National Forest ownership. Areas to the north, Jack’s Fork and Current River valleys, are also
mostly forested; while areas to the south have a mix of open and forest. Thisis due to public
ownership and topological differences of the landscape. Most urban encroachment into
forested areas is occurring from the existing cities of Springfield-Branson, St. Louis,
Jefferson City-Columbia, Rollaand Poplar Bluff. To date, only Cedar Creek, Ava, Poplar
Bluff and Cassville units have had effects from urban encroachment. Each of the 9
geographic units has some level of fragmented forest caused by agriculture or urban areas. As
shown on the Cedar Creek area, the ownership patterns of the Mark Twain NF are themselves
a cause of fragmentation.

The 2005 forest plan would manage the current Mark Twain NF land base (forest verses non-
forest) in away that minimizes fragmentation. Over the next 10-15 years, some urban
encroachment will likely take place around each of the Mark Twain NF units but none of this
is can be controlled by the Forest Service.

Figure 25 — Forest Vegetation on Mark Twain Lands from MoRAP Landcover, 1993

Eleven Point Unit
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A vegetation change study was conducted by the Missouri Resources Assessment Partnership

(MORAP) using satellite data (Landsat TM and Landsat ETM) with image dates of 1996 to

2000. Image analysis shows that disturbed forests such as clear-cut harvests, tornado damage,

etc., in the Ozarks region, generally appear fully regenerated to young forests within 5 years.

The study also found that forest biomass reduction on private forestlands is twice that of
public forestlands. Forest biomass increase is proportionately less on private than public
forest lands. This suggests that some of the forest biomass reduction on private lands may be
permanent clearing for pasture or other uses, while public forest lands remain in aforested
condition. See Table 9 and Figures 26, 27 and 28.

Table 9 - Annual Rate of Biomass Change in Missouri, 1996 - 2000

Private Forest Land Public Forest Land
Percent Acres Percent Acres
Biomass Reduction 2.24% 328,867 0.99% 21,722
Biomass Increase 0.77% 112,160 0.77% 16,919

Source: MoRAP Vegetation Change Analysis 1996-2000

Figure 26 - Vegetation Change Analysis for Missouri, 1996 - 2000
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Figure 27 shows an area south of Salem Missouri; red areas are biomass decrease, yellow
areas are biomass increases, green areas are stable or no change and white areas are open
lands (not forest). Cross hatched areas are Mark Twain land. An assumption is made that the
areas of biomass change are directly related to timber harvesting (95% correlation on Mark
Twain lands). As shown, most change areas on al ownerships have scattered patterns of
harvesting and re-growth with the vast mgjority of the area being in stable or no change class.
What is different is the larger and more concentrated harvesting on private lands in some
areas. Another pattern that appears is the square or rectangular shape of many of the change
areas. Thisis attributed to ownership boundaries of the property being harvested.

Figure 27 - Vegetation Change Analysis for Missouri 1996 — 2000, South of Salem, MO

Source: MoRAP Vegetation Change Analysis 1996-2000; crosshatch is National Forest land.
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Figure 28 shows an area east of Van Buren, Missouri. The linear patterns are large existing
utility right-of-ways that have been maintained by cutting or clearing unwanted vegetation.
The largest and most pronounced linear pattern is the relocation of US Highway 60 right-of -
way clearing. Like Figure 26, this area also shows biomass reduction on private lands having
several larger, more concentrated areas. In reviewing this data for much of southern Missouri,
the pattern of large biomass reductions on private land is not as pronounced or large as the
areas shown in Figures 26 and 27. It islikely that this type of pattern will be repeated to some
extent in the future 10 to 15 years. Open lands are concentrated in 2 areas; around small
towns and larger urban areas, and along stream course bottoms. Both of these areas are
clearly seen in Figures 27, 28 and 29.

Figure 28 - Vegetation Change Analysis East of Van Buren, Missouri, 1996 - 2000

Source: MoRAP Vegetation Change Analysis 1996-2000; crosshatch is National Forest land.

Chapter 3 - 46



Chapter 3—Affected Environment and Environmental Effects

Figure 29 - Vegetation Change Analysis for Area around known Chip Mills in Missouri. 1996 - 2000

RS 5 +

Source: MoRAP Vegetation Change Analysis 1996-2000.

Currently, there are two chip mills operating in Missouri, each with an estimated capacity of
100 MMBF per year at high production output. Chip production from roundwood is market
driven. One mill had been closed, but was reported to have resumed operation in the spring of
2004; the second mill has been operating well below capacity. One mill iswithin the 29
county area of the Mark Twain and would be expected to use roundwood products from the
Mark Twain. Figure 29 shows the chip mill locations, a 50 mile radius from the mills, Mark
Twain lands and the vegetation change data. While hard to see details at this scale, one can
see that the areais mostly stable forest (84% of the forest). 9.7% of the areashows as a
decrease in biomass; with 8.3% being on private lands; and 5.9% of the area shows an
increase in biomass. Operations of the chip mills have not made a major impact or changesin
the forest vegetation from 1999 to 2000. The Mark Twain could sell more volume, up to the
ASQ, but the sale program is not tied to the chip mills, or any other mill’s needs or
production goals. Timber sales are sold to the highest bidder and the Mark Twain has no
control over what the purchaser does with the timber onceit is cut and removed from
National Forest Lands.

If the chip markets improve, then demand for roundwood would increase and chances for
selling roundwood from the Mark Twain would increase. In the short term, the mills have
little to no effects on the timber sold from the Mark Twain. At full operating capacity, the
mills would likely utilize some amount of the roundwood products from the Mark Twain. The
Mark Twain has alarge supply of roundwood products that are currently not being utilized.
Since sawtimber prices are 10 to 20 times more than pulp prices, it is not likely that
sawtimber products from the Mark Twain would be sent to chip mills now or in the
foreseeable future.
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Table 10 -

The long-term supply of growing stock volume from Missouri timberland (all ownerships)
was estimated at 14.6 billion cubic feet in the 2003 Missouri FIA inventory (Moser et al.
2005). Fifty-eight percent of this volume isin sawtimber. Annual growing stock removals for
1989 to 1999-2003 were 118.6 million cubic feet, well below the 629.4 million cubic feet of
net annual growth.

Much of the roundwood product is not currently utilized. Full production of the two chip
mills would likely utilize alarge amount of these products and help reduce stocking of the
forest aswell as aid in tree species management. The long-term cumulative effects of having
the two chip mills operating would be a healthier forest that is less stocked and more of a
mixed species forest due to the roundwood products being utilized. Without these mills,
roundwood products will have a much smaller market and fewer products utilized. The long-
term results would be an overstocked forest and more likely in an unhealthy condition.

Table 10 shows a historical view of the primary wood-using millsin Missouri. Changes since
1946 are evident. The number of millsin all categories has been decreasing except for the
medium and large sized sawmills. Thistable reflects the changes in the forest vegetation
since 1946, a general consolidation of the industry and improvements in mill technology.
The Missouri Department of Conservation conducted amill survey in 2000 (Missouri Forest
Industries 2000 Directory of Primary Wood Processors). Based on this survey there 298 mills
in the 29 county area. These mills have an estimated low capacity of 389 MMBF to ahigh
capacity of 629 MMBF. Based on Figure 23, an average net annual growth in the 29 county
areaisestimated at 1,736 MMBF. The areais currently growing 2 times more volume than
the mill capacity with average annual removals at 406 MMBF. Growth is till exceeding
current harvests and mortality and more than mill capacity. This situation will likely continue
for the next 10 to 15 years assuming current market prices and demand. If prices and demand
move higher, the removals would likely move higher; but even adoubling of removals will
still be less than current growth.

Active Primary Wood-Using Mills, Missouri, 1946, 1969, 1980, 1987, 1991, 1994. 1997, 2000

Kind and size of mill 1946 1958 1969 1980 1987 1991 1994 1997 2000
Sawmills

Large’ 2 5 7 8 13 17 32 35 31
Medium? 43 103 117 163 169 172 189 212 185
Small® 2548 882 425 315 228 206 191 170 187
Total Sawmills 2593 990 549 486 410 395 412 417 403
Cooperage mills 85 36 36 30 20 20 12 8 8
Veneer mills 6 3 4 4 5 4 1 1 1
Pulp mills - 2 2 2 1 1 1 1 1
Charcoal* 3 60 52 36 15 14 14 10 6
Handle mills 19 12 7 10 6 6 5 6 4
Posts 6 14 22 28 23 17 9 9 8
Other Products® 94 44 9 3 11 14 7 6 9
Total Other Mills 213 171 132 113 81 76 49 41 37

Total All Mills 2806 1161 681 599 491 471 461 458 440

1 Annual lumber production in excess of 5 million board feet.
2 Annual lumber production from 1 million to 5 million board feet.
3 Annual lumber production less than 1 million board feet.

4 Includes
5 Includes

only those charcoal operations using roundwood.
plants producing shavings, chips, cabin logs, rails, poles, etc.

Source: Table 1, Missouri Timber Industry — An Assessment of Timber Product Output and Use, 2000; Piva and
Treiman, Resource Bulletin NC-223
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Figure 30 - Distribution of Timber Removals for Industrial Roundwood by Source of Material, Missouri, 2000
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Figure 30 shows the distribution of the forest biomass when timber removals take place.

Forty one percent of the biomass remainsin the forest to be recycled through natural
processes. This shows that not all the biomass is removed and that recycling of the forest does
occur. Thiswill likely continue into the future.

Figure 31, shows that less than 12% of the residues generated by the primary wood-using
mills are not used. Thisis alarge improvement since1969 where 60% of mill residues went
unused (Spencer and Essex 1976). The industry keepsimproving the utilization as technology
improves. Thiswill likely continue into the future.

Figure 31 - Distribution of Residues Generated by Primary Wood-Using Mills, by Method of Disposal,

Missouri, 2000
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The EPA and MoRAP have developed modelsto look at significant ecosystems
(Development of Critical Ecosystem Models for EPA Region 7; Regional Geographic
Initiative (RGI) Report, September 2004). The model and resulting analysis look at
ecological significance, aguatic classification and species models, human stresses, forest
change, aquatic conservation focus areas and conservation opportunity areas. The Mark
Twain has reviewed the data and report. The main threats to forest vegetation come from
agricultural land conversion (forest to crop or pasture), and land demand from urban sprawl;
both of which are beyond the control of the Mark Twain. These threats are likely to continue
into the future with some impact on the forest lands near these areas.

Conclusions

The analysis of past, present, and likely future actions have been discussed. Effects from
current forest management practices of all ownerships on Mark Twain lands and private-other
ownerships produce minimal to moderate changes to forest vegetation age classes and species
composition in any given 10 year period. The average annual removals and mortality from all
land ownership isless than 1% of the net annual growth.

During the 50 year period of 1880 to 1930, we may assume that 80% (some 11.68 million
acres) of Missouri’s forest were harvested. Thiswould average out to 233,600 acres of
harvest each year. Using MoRAP' s biomass change data, approximately 70,118 acres may
have been harvested annually from 1996 to 2000. Thisis about 30% of the scale and at much
lessintensity of harvesting that took place from 1880 to 1930. Today’ s forest management is
much different from the 1900’s. In the past, entire watersheds and landscapes were harvested
in amatter of months with little regard for wildlife, soils or water effects. Today’ s forest
management is guided by Best Management Practices and Forest Plan Standards and
Guidelines with harvest areas mostly spread out across an area.

The Mark Twain NF has about 7 % of the State’'s suitable timber lands and about 10% of the
‘sale quantity’ (Table 7) based on current average annual removals of timber. The data shows
that all ownerships are harvesting less than 1 % of the forest’s growth. One must consider the
history of Missouri’s forests and the past 30 years of forest management. The Mark Twain's
range of alternative ASQ'’s of 99 to 105 MMBF per year on 997,110 acres of suitable land
would have minimal impacts due to the small scale of operations on Mark Twain lands.
Alternative 1 would cut some trees but the sale quantity would be 0, with most affects being
on local mills and related jobs. Comparing the effects of forest management on all
ownerships shows that private lands have the largest amount of suitable lands with the largest
amount of growing stock and the largest amount of timber removals.
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Timber Management
Introduction

Proposed Changes
Severa proposed changes could have an effect on timber management. They include:

e changesto standards and guidelines relating to even-aged and uneven-aged
management (Revision Topic 1b);

o the addition of prescriptions emphasizing restoration of natural
communities(Revision Topic 2a);

e changesto standards and guidelines regarding reforestation and timber stand
improvement (Revision Topic 2b); and

e increasesin the amount of prescribed burning and fuels management (Revision
Topics 3aand 3c).

Scope of Analysis

The analysis areaincludes land tentatively suitable for timber management on the Mark
Twain National Forest Refer to the previous section for discussion on and definitions of
suitable and tentatively suitable timberland. The discussion of direct and indirect effects
considers only National Forest land, while the discussion of cumulative effects includes land
in southern Missouri.

Affected Environment
See discussion under Timber Supply section.

Environmental Consequences

Even-aged and Uneven-aged management

General Effects

Where uneven-aged (UAM) silviculture is ecologically appropriate, it offers an opportunity
to simulate late-successional forest dynamics, the maintenance of certain types of wildlife
habitats, and aesthetic values (Guldin 1996). However, “ Selection silviculture is the least
economically efficient of all the silvicultural systems. Thislargely results from the relatively
small amount of timber removed per acre per harvest. Timber marking, administrative and
road construction costs per unit of volume removed per harvest are also high.” (The Ecology
and Silviculture of Oaks, Johnson, Shifley, and Rodgers 2002). The number of entries
required for UAM would magnify environmental effects from road construction and
maintenance, and temporary roads and skid trails.

Direct and Indirect Effects
Alternative 1

Timber management in the traditional sense would not be practiced under this alternative. No
commercia harvest would be allowed. Regeneration is projected to be 53,600 acres per
decade. The purpose of regeneration isrestoration in MP 1.1 and 1.2, and to meet wildlife
needsin MP 6.1 and 6.2.
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Alternatives 2, 3, and 4

There are no restrictions or requirements on the type of regeneration method that must be
used. In areas with high risk of oak decline, high site index, frequent burning regimes, or
under acreage restrictions, UAM may be an inappropriate method. Decisions on the type of
management will be made at the project level, and will be based on a site specific evaluation
of stand conditions, management objectives, natural community type, and desired condition.
Consequently, it is difficult to accurately predict the amounts of each type of management at
this time. However, emphases on ecosystem restoration and prescribed burning would limit
opportunities for uneven-aged management in MP 1.1. The percentage of uneven-aged
management in MP 2.1 would be expected to be dightly higher thanin MP 1.1and 1.2. The
amount of uneven-aged management in Alternatives 2, 3, and 4 would differ according to
acres alocated to MP 2.1, with Alternative 2 having the least, Alternative 4 the most, and
Alternative 3 between the two.

Alternative 5 (Current Management)
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Lands suitable for timber management within the seven sensitive areas will be managed
under the UAM silvicultural system, including: Smith Creek, Van East Mountain, Lower
Rock Creek, Swan Creek, Spring Creek, North Fork, and Big Springs Addition. In addition,
wet mesic bottomlands (EL T’ s 1-6, 39, 56, 59, 61, and 62), speciaized wildlife habitats
identified in the 1986 Forest Plan, and lands suitable for timber management on the Cedar
Creek Disgtrict will be managed under the UAM system.

The use of UAM on some sites where required by this aternative is ineffective and may have
undesirable results, asillustrated by the following:

e Oak mortality related to oak decline may be accelerated by UAM, especially where
speciesin the red oak group predominate (Starkey and Oak 1989). Implementation of
UAM entry cyclesin stands at risk for oak decline would carry parts of the stand well
beyond pathological age, and partia cutting often accel erates problems with
Armillaria, spreading it throughout the stand (Kessler 1992, L oewenstein and Guldin
2002).

o UAM isdifficult in mesic oak forests with high site indexes. Strong competition on
mesic sites from shade tolerant species may prevent the development of adequate oak
reproduction (V egetation Management Review Report, Johnson and others 1994).
Experience with UAM of shade-intolerant southern pines indicates that intensive
competition control treatments may be required, especially on the more mesic sites
(Graney and Murphy 1997).

o Effective UAM requires aregeneration harvest with successful regeneration in each
15to 20 year entry cycle. It is difficult to obtain successful recruitment of
regeneration into the overstory each cycle where regular and frequent landscape scale
burns are prescribed (Melick 1989).

e UAM can be aproblem in areas with acreage restrictions, because it requires an entry
cycle of every 15to 20 years. MP 6.1 and 6.2 have limitations of 10% and 20%
respectively of the acreage with timber harvest per decade. If 20% of MP 6.2 was
managed by UAM the first decade, and 20% the second decade, the remaining 60%
of the area could never be managed (during the third decade it would be time for the
entry cycle of the 20% that was entered the first decade).
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Reforestation and timber stand improvement

Reforestation is the re-establishment of tree cover by either natural regeneration (natural
seeding or coppice), or by artificial regeneration (direct seeding or planting). Artificial
regeneration can be used to obtain sufficient regeneration, obtain desired species
composition, and to increase genetic diversity and quality.

Timber stand improvement includes pre-commercial thinning (PCT) and release treatments.
Pre-commercial thinning isthinning trees that are too small to be of commercia value. The
trees are cut and left on-site. PCT is used to obtain desired stocking levels for forest health
and increased growth, and to maintain or improve species composition by favoring desired
species. PCT treatments are made between 10 to 30 years of age in shortleaf pine, and
between 15 to 35 years of age in hardwood and hardwood-pine stands.

Release is atreatment to free young trees from undesirable competition, usually over-topping.
Larger trees and or other overtopping vegetation are cut and left on-site. Release can be used
to improve the composition, structure, condition, health and growth of a stand. Release
treatments are done no later than 10 years of age in shortleaf pine stands, and 15 years of age
in hardwood and hardwood-pine stands

Direct and Indirect Effects
Alternative 1
Reforestation

Reforestation is projected to be 53,600 acres over the first decade. No artificial regeneration
is scheduled. With natural regeneration, historic oak-pine and pine types could not be
regenerated in areas where those types do not presently exist. An unhealthy condition would
exist in large areas of the Forest. Insect and disease attacks would be common and
widespread, and a moderate to severe risk of oak decline would persist on alarge part of the
Forest.

Since there is no commercial harvest, larger trees in the regeneration areas would be cut and
left on-site. Funding would be required for cutting timber, an estimated 25 to 100 million
board feet of timber each year. Thistimber would be unavailable for use as forest products,
and would create potential hazardous fuel problems.

Timber Stand Improvement

Pre-commercial thinning and release for the decade is projected to be 2,200 acres. These
activitieswould be limited to MP 1.1 and 1.2, and would help to restore natural communities
and improve forest health and species diversity. Acresin MP 6.1 and 6.2 total 1,255,400
acresin this alternative; they would have no timber stand improvement treatments. Asa
result, many overstocked stands would grow slowly and stagnate, and in this unhealthy
condition, they would be susceptible to insect and disease attacks. An increase in shade and
buildup of leaf litter would cause groundcover vegetation to weaken and die, reducing species
diversity.

Alternatives 2, 3, and 4
Reforestation

There are no restrictions by management prescription on the use of artificial regeneration.
Decisions made on planting or seeding of shortleaf pine or other species would be made at
the project level. Artificial regeneration would be an appropriate treatment on all suitable
acresif site-specific evaluation determines that it would move the Forest toward the desired
condition. Reforestation to historic timber types would enhance the condition of terrestrial
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natural communities, help restore degraded ecosystems, and move the Forest toward a
healthier desired condition. The greatest amount of reforestation over the decade is projected
for Alternative 4 (116,000 acres), with lesser amounts projected for Alternative 3 (112,700
acres), and Alternative 2 (109,600 acres).

Timber Stand Improvement

There are no restrictions by management prescription on the use of timber stand improvement
treatments, providing the treatments help to move the Forest towards the desired condition.
As aresult, stands could be thinned if necessary to promote growth, forest health, and species
diversity; and release treatments could be used to free young trees from competition and to
improve health, growth and composition of forest stands. The projected acres are higher in
Alternative 4 primarily due to more acresin MP 2.1, with shorter rotation ages and more
regeneration which brings more opportunity and need for these treatments. Projected acres
are lessin Alternative 2 because of more acresin MP 1.1, which relies more on prescribed
burning to move the Forest towards the desired condition. The projected acresin Alternative
3fadl inthe middle.

Alternative 5 (Current Management)
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Reforestation

This aternative is projected to have 112,000 acres of reforestation over the first decade. Most
of the reforestation would be by natural regeneration of the species presently growing on the
site. Standards and guidelines restricting artificial regeneration are included in management
area prescriptions. No artificial regeneration isalowed in MP 3.1, 3.3, 3.4, 6.1, and 6.2
(821,400 total acres), and artificial regeneration is allowed in MP 3.2 (74,100 total acres)
only to meet high value hardwood stocking objectives, even though 3.2 is part of the historic
pine range. Reforestation to historic oak-pine or pine forest types by planting or seeding
shortleaf pine would be allowed only in MP 4.1 (411,000 total acres). An overabundance of
black and scarlet oak susceptible to oak decline would continue to exist on large areas of the
Forest.

Timber Stand |mprovement

Standards and guidelines restricting pre-commercial thinning and release are included in
some management area prescriptions. No pre-commercia thinning is allowed in MP 3.1 or
3.3 (27,300 total acres). No releaseisallowed in MP 3.1, 3.2, 3.3, 6.1, and 6.2 (424,900 total
acres).

Alternative 5 projects alarge amount of pre-commercial thinning and release in areas where
itisalowed. A small amount of movement towards historic timber types would be possible
by using timber stand improvement treatments to favor desired species, in stands where they
exist. However, where pre-commercial thinning or release treatments are prohibited the
following effects would occur:

e many overstocked stands would grow slowly and stagnate, and in this unhealthy
condition they would be susceptible to insect and disease attacks

e anincreasein shade and buildup of leaf litter would cause groundcover vegetation to
weaken and die, reducing species diversity

e desirable treesin young stands overtopped by competing vegetation would grow
slowly and have poor survival rates.
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Intermediate Thinning

Intermediate thinning is a treatment that reduces the basal area by cutting and removing trees.
In this type of thinning trees usually have commercia value, and treatments are accomplished
with acommercial timber sale. Intermediate thinning may improve growth, enhance forest
health, obtain advanced regeneration, or to move the stand towards its natural community
type (see Appendix D for a description of thinning methods).

Direct and Indirect Effects
Alternative 1

No commercia timber harvest is allowed. Intermediate thinning would be accomplished by
cutting the trees and leaving them on site; funding for the cost of felling trees would be
required. A small amount of intermediate thinning for restoration is projected (2,400 acres) in
MP 1.1 and 1.2. Standsin the rest of the Forest would become overstocked and would
stagnate. Forest health and species diversity would decline.

Alternatives 2, 3, and 4

There are two types of intermediate thinning in these alternatives. Thefirst isthe
conventional practice, which reduces basal area (BA) to the desired stocking level to enhance
forest health, maximize growth and increase timber volumes. Thisis approximately 60%
stocking or B level on Gingrich stocking charts, which would be 60 to 70 BA. This type of
thinning would normally be practiced in MP 2.1. The second type would be thinning to reach
adesired basal area or “restoration thinning.” Thistype of thinning would reduce basal areas
to levels necessary to restore the natural community type, which could be aslow as 30 to 40
BA. It would be practiced primarily in 1.1 and 1.2, and would help to restore natural
community type, historic natural ground cover vegetation, and species diversity. The
projected amount of each type of thinning varies by acres allotted to the management
prescriptions in each aternative. Volumes from restoration thinning may be higher than from
conventional thinning, as basal areas may be reduced below the fully stocked level. However,
volumes for the final regeneration cut would be reduced due to less basal area carried to
rotation age. Alternative 2 would have more restoration thinning, while Alternative 4 would
have more conventional thinning. Alternative 3 is projected to have the same amount of each
type of thinning.

Alternative 5

A large amount of intermediate thinning is projected for this aternative. Treatments would
reduce stocking to increase growth and enhance forest health. However, basal areas would
not be reduced enough to restore natural community typesin most areas; no restoration
thinning is planned for this alternative.

Prescribed burning, wildland fire management, and fuels management

Significant increases in the amount of prescribed burning are projected for all alternatives.
Factors influencing these increases include: the need to reduce hazardous fuels as shown by
the Forestwide Risk Assessment, increasing awareness of the role of fire in the natural history
of the area, and the importance of landscape type burning to promote health and restoration of
ecosystems.

Effects Common to All Alternatives

e Thequality of timber may be reduced by regular and frequent burning, especially in
some species, such as the red oak group.
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e  Prescribed burning will help restore historic ground cover vegetation, which will
improve the soil conditions, enhance water regime, and increase growth of timber.

e Regeneration may be reduced or eliminated by regular and frequent burning,
especially in areas under UAM.

e Prescribed burning may act as arelease or thinning to improve the composition,
health, and growth of a stand.

e Prescribed burning may act as site preparation by reducing ground cover and leaf
litter, which will increase natural regeneration—especially of shortleaf pine.
Direct and Indirect Effects

There isless than a 20 percent difference in the projected amount of acres of prescribed
burning in the alternative which has the least (Alternative 5), and the alternative which has
the most (Alternative 2).

Management Areas and Management Prescriptions

Direct and Indirect Effects

Alternative 1

In Alternative 1 no commercial timber harvest is allowed, and except for fuels management,
very little prescribed burning will occur outside of MP 1.1 and 1.2. Thinning and timber stand
improvement would be limited to restoration treatmentsin MP 1.1 and 1.2. Regeneration
would be limited to restoration in MP 1.1 and 1.2, and to meet wildlife needsin MP 6.1 and
6.2. The Forest would exist in an increasingly overstocked, unhealthy condition. The risk of
catastrophic insect and disease attacks and wildfires would increase.

Alternatives 2, 3 and 4

Alternatives 2, 3, and 4 in the 2005 Forest Plan reduce the number of management
prescriptions and draw boundariesto reflect the latest ecological principles and social
considerations. Alternatives 2, 3, and 4 do not vary in standards and guidelines, but they do
vary in the amount of acreage allocated to management prescriptions. The major influence on
management practices in these alternativesis desired condition, rather than restrictionsin
management prescriptions. As aresult, the Forest would move towards the desired condition,
ecosystems would be restored or enhanced, and commodities would be produced under all
these alternatives. Acres allocated to each management prescription, as shown in Chapter 2
Table 4, illustrate the emphasis of each of these alternatives.

Alternative 5
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In Alternative 5 the Management Area boundaries of the 1986 Forest Plan reflect the
knowledge of ecological characteristics, and social and political considerations that existed
when it was drafted. The Forest was divided into management areas with emphasis on
providing areas for various interests and social considerations. Goals and Objectives, and
Standards and Guidelines emphasi ze the priorities for each area, such aswildlife, intensive
hardwood management, pine management, natural vegetation communities, grazing, red
cedar management, wilderness, and recreation. However, the management area boundaries
and priorities as established in the 1986 Forest Plan don’'t always match ecological reality on
the ground. Some management prescriptions prohibit treatments to restore historic timber
types and natural community types, obtain desired stocking levels for forest health and
increased growth, and free young trees from undesirable competition.
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Oak Decline and Forest Health

The 1986 Forest Plan did not anticipate problems with oak decline. However, oak decline has
long-term implications to forest health. In the late 1800's and early 1900’ s the Missouri
Ozarks were subjected to extensive logging, open-range overgrazing, over-burning, and
subsequent soil erosion and loss of the grass/herbaceous ground cover component. These
activities moved timber from predominately shortleaf pine/white oak to a predominately
black and red oak forest. Many black and red oak stands are on poor sites, overstocked, and
reaching the end of their life span. An estimated 400,000 acres of the Mark Twain National
Forest are at moderate to severe risk of oak decline.

Direct and Indirect Effects
Alternative 1

In Alternative 1 no commercial timber harvest is allowed. The forest environment would be
affected primarily by natural disturbance factors such as insects, disease, fire, and weather
events. Management to mitigate effects of oak decline or to restore the forest to a healthy
condition would be limited to cutting hazard trees, reduction of hazardous fuels, and the
restoration treatmentsin MP 1.1 and 1.2. Problems with oak decline could create large areas
of dead and dying oaks.

Alternatives 2, 3, and 4

Alternatives 2, 3, and 4 strive to restore and maintain healthy forest ecosystems and provide a
healthier balance of shortleaf pine and white oak. Decisions on oak decline and forest health
management actions will be made after site specific evaluation. Standards and guidelines and
management prescriptions have the flexibility to allow the use of appropriate management
activities. These activities include:

e regeneration to historic forest type
e intermediate thinning to desired basal areain MP 1.1 and 1.2 (Restoration Thinning)

e intermediate thinning to favor desired species and obtain desired stocking levels
(conventional commercial thinning)

e pre-commercial thinning and release
e salvage and sanitation trestments

There would not be large differences between Alternatives 2, 3, and 4 on oak decline and
forest health. Emphasis on ecosystem restoration and enhancement in each of these
aternatives would have both short-term and long-term beneficial effects on oak decline and
forest health.

Alternative 5

In Alternative 5 problems with oak decline and forest health would be treated diagnostically
and not proactively. Restrictions in management prescriptions limit management practices
that would have long-term beneficial effects for oak decline and forest health on alarge part
of the Forest. Artificial regeneration of shortleaf pineto help restore a healthier balance of
pine and white oak is prohibited on approximately 60 percent of the suitable land
(everywhere except MP 4.1). There would be no restoration thinning. Pre-commercial
thinning would be prohibited in MP 3.1, 3.3, and 4.2. Release would be prohibited in MP 3.1,
3.2,3.3,6.1, and 6.2. Long-term problems with oak decline and forest health would continue
to exist.
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Cumulative effects
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This discussion of cumulative effects includes land in southern Missouri, where most of the
state’ s timberland exists. Biological systems of the Ozarks are human-influenced and fire-
mediated. Woodlands were kept open through the use of frequent, low-intensity fires, and
perhaps by elk and bison. The intentional and unintentional burning by Native Americans
probably occurred sufficiently long enough (thousands of years) that effects were thoroughly
incorporated into natural communities (Swanson et a. 1994; Nowacki 2002). The only
heavily forested areas would have been found along major rivers and other areas not affected
by the fire regime.

Beginning in the late 1800’ s and early 1900’s, this rich ecosystem and the processes that
maintained it were severely disrupted. Oak and pine forests that covered the Ozarks for
unbroken miles were harvested in support of mining and westward expansion. Fortunes
boomed with early lead and silver mining. With forests gone, settlers attempted to farm the
thin Ozark soils, and livestock were allowed to wander the open range. Land clearing,
farming and grazing caused soil erosion that clogged streams with silt and gravel.

As aresult of these impacts, short-lived scarlet and black oaks now dominate where once
longer-lived pine, white and post oaks were found. What was once savanna and open
woodlands are now thick with undesirable brush and small diameter trees. These changes,
along with the suppression of fire, have resulted in lower plant and animal species diversity.

Non-industria private owners hold 83 percent of the State’ s timberland. Conversion of
private land to agriculture, urban expansion, and overgrazing of woodlands continues to
reduce natural communities and historic natural vegetation present in southern Missouri. Less
than 20% of the forested land in private ownership is under active forest management. In
1989, the majority of the growing stock volume in Missouri was in oak species. Hardwoods
dominate with more than 90 percent of the total growing stock volume. The black/scarlet oak
forest type was the predominant type on amost 5 million acres (37 percent of the timberland
area), though many of these black/scarlet oak sites were occupied by shortleaf pine prior to
1900.

Cumulative effects of the implementation of vegetation and timber management in the Forest
Plan revision involve uneven-aged versus even-aged management, reforestation and timber
stand improvement, intermediate thinning, oak decline and forest health activities, and
allocations to management prescriptions. These effects are dependent on how these
silvicultural tools, including prescribed burning, are used during the planning period
(approximately 10 to 15 years).

In Alternative 1 vegetation and timber management would not be practiced in the traditional
sense. Tools are limited to restoration treatments (thinning, regeneration and prescribed
burning) in MP 1.1 and 1.2, and regeneration in MP 6.1 and 6.2 for wildlife needs. Large
areas of black and scarlet oak at high risk of oak decline would continue to exist and add to
the total amount present in the state. Many overstocked stands would grow slowly and
stagnate, creating an unhealthy condition ripe for insect and disease attacks that could spread
off the Forest. Areas that were historically open or closed woodlands would remain
overstocked, closed canopy forests. An increase in shade and buildup of leaf litter would
cause ground cover vegetation to weaken and die, reducing species diversity on the Forest—
further reducing the numbers of some species at risk statewide, and even jeopardizing others.

In Alternatives 2, 3, and 4 afull complement of silvicultural toolsis available to manage the
Forest. Management decisions would be made on a site specific basis at the project level.
Within the standards and guidelines, and management prescriptions, desired condition would
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drive determination of the appropriate treatment. Work to restore natural communities would
add to the amount of these communities and mixture of speciesthey contain. Restoration to
historic timber types will move the Forest, and the State, towards forest types that existed in
pre-settlement days. A move toward a healthier balance of shortleaf pine/white oak will
reduce long-term effects of oak decline that the Forest and the State now suffers from dueto
an overabundance of black and scarlet oak. Intermediate thinning, timber stand improvement
treatments, and appropriate decisions regarding use of UAM or EAM would improve species
composition and forest health. Plant species adapted to historically open conditions of the
forest floor would have a greater chance of persisting for decades with these silvicultural
treatments. The addition of prescribed burning would also expand the abundance and
diversity of these plant species, which would reduce the statewide risk to these species. A
healthier and more resilient Forest would help reduce the possibility of insect and disease
epidemics on the Forest and statewide.

In Alternative 5 management prescriptions limit management options. Artificial regeneration
of shortleaf pineis prohibited in much of the natural range of shortleaf pine. Timber stand
improvement treatments such as pre-commercial thinning and release are prohibited in some
areas. UAM isrequired in some areas, though it may not be the most appropriate method.
Dueto these restrictions, restoration to historic timber types would be difficult on the
majority of the Forest. Work to restore natural communities would be very limited on the
forest and statewide. The amount of historic timber types would increase only slightly, and
natural communities in the state would continue to decrease. Forest health and species
diversity would suffer. Treatments for oak decline would continue to be reactive and not
proactive, and potential problems with oak decline would not decrease.

Ecological Sustainability and Ecosystem Health

Introduction

Biological diversity refersto the full variety of lifein an area, including the ecosystem, plant
and animal communities, species and genetic diversity and the processes through which
individual organisms interact with one another and with the environment Nigh et al. 1992).
The Forest Serviceis charged with providing for the diversity of plant and animal species (36
CFR 219.26).

The Mark Twain National Forest is using a coarse filter and fine filter approach to conserving
biodiversity and addressing species viability. Estimates of the range of natural variability in
composition, structure and processes created by historical disturbance patterns prior to
extensive human alteration of the landscape provide reference conditions from which to
define desired ecological conditions. We assume that most, if not all, indigenous plant and
animal species that occurred prior to settlement were byproducts of healthy historical
ecosystems, and that today’ s list of Regional Forester Sensitive Species, Federally —Listed
Threatened and Endangered Species, State Endangered Species and other species of
conservation concern are symptomatic of ecosystem dysfunction, habitat destruction and
other risk factors.

The ecosystem approach to management, the coarse filter approach, is a strategy for
protecting biodiversity and maintaining species viability on the Mark Twain National Forest.
The approach to managing for diverse and sustainable natural communitiesis: to restore
their structural vegetative condition and maintain historical distur bance processes and
functions under which natural communities evolved, and to which they are uniquely
adapted. The underlying concept is that a representative array of natural communities will
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include appropriate variations in habitat structure and plant species composition to
accommodate most plant and animal species. Conserving an adequate representation of
natural communities that harbor a broad diversity of plants and animalsis an efficient
approach to conserving biodiversity, which may protect 85 to 90% (Groves 2003) of all
species and thus improve the possibilities of conserving biological diversity (Nigh et al. 1992,
Hunter et al. 1991, Manley et al.1995, Baydack et al. 1999, TNC 2003).

Ecosystem management is a proactive approach to prevent creation and listing of threatened
species rather than expend resources attempting to recover them. The approach concentrates
more intense management efforts toward restoring high quality natural communitiesin
regions where the best concentrations of sensitive species and restorable ecosystems remain.
This approach is supplemented by Forestwide standards and guidelines, and management
prescriptions intended to provide other desired conditions for a variety of habitats important
to wildlife and plants. The 1982 Planning regulations require that conditions be provided to
support speciesin a“well-distributed” pattern throughout the species range within the plan
area (36 CFR 219.19.) The remaining Forestwide management prescriptions and their
associated management activities are intended to provide widely distributed habitat for
generalist species as well as for those associated with special or critical habitats not found in
Management Prescriptions 1.1 and 1.2.

Finefilter conservation approaches are needed to address viahility of some species because
the causes for concern are not related to habitat, or because coarse filter approaches do not
adequately address certain fine scale habitat components. Fine-scale features such as fens,
caves, seeps, spawning sites and raptor nest sites are often essential for viability. Standards
and guidelines were devel oped to address identified habitat needs, non-habitat factors, or to
supplement broad-scale management as necessary.

Proposed Changes
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Proposed changes that could have an effect on ecological sustainability and ecosystem health
include:

e changesin standards and guidelines relating to even-aged and uneven-aged
management (Revision Topic 1b);

o the addition of prescriptions emphasizing restoration of natural communities
(Revision Topic 2a);

e changesto standards and guidelines regarding reforestation and timber stand
improvement (Revision Topic 2b);

e prescribed burning, wildland fire management, and fuels management (Revision
Topics 3a, 3b, and 3c); and

e changesin management for riparian areas (Revision Topic 5).

Delineating Opportunity Areas for the Ecosystem Restoration Approach:

Management Prescriptions 1.1 and 1.2.

Selection of new project management areas for purposes of restoring significant ecosystems
should be based on conservation assessments (Groves 2003, Baydack et al. 1999). Significant
ecosystems are those distinctive, biologically intact |andscapes that have a high probability
(with management) of retaining their conservation targets (species and natural communities)
over time. The Mark Twain NF relied on conservation assessments and data to identify areas
of the Forest with the highest opportunity to conserve the best, most viable arrays of
ecosystems, plants and animals. Management prescriptions 1.1 and 1.2 were developed in
response to the identification of opportunity areas. Spatial elements (maps targeting
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distinctive areas that provide species and natural community targets) become the conservation
planning framework from which to meet Management Prescription 1.1 and 1.2 objectives.
Opportunity areas were delineated using information from the following sources:

e Ozarks Ecoregiona Conservation Assessment (TNC 2003)

e Atlasof Missouri Ecoregions (Nigh and Schroeder 2002)

e The Terrestrial Natural Communities of Missouri (Nelson 2005)

e The Missouri Biodiversity Report (Nigh et al. 1992)

e The Missouri Natural Areas Program

e The Conservation Wildlife Strategy

e PartnersIn Flight; Ozark-Ouachita Physiographic Region

e Ozark-Ouachita Highlands Assessment (USDA Forest Service 1999a-€)
o Missouri Resource Assessment Partnership

The Mark Twain NF found that the approach used by The Nature Conservancy best fit the
ecosystem sustainability approach and intent of the 1982 Planning Rule because of the natural
community complexes, target species, viability determinations and consideration of lands
owned by the Forest. Most, if not all, of the spatial elements provided by the other sources
listed were found to fit well within the ability and opportunity for the Forest to develop
project opportunities. Specific project analysiswill further permit use of spatial data coupled
with project conservation design work to identify the best sites from which to commence
ecosystem management activities.

The Mark Twain National Forest met with the Missouri Chapter of The Nature Conservancy
to gather information on conservation areas, among other sources, and discuss the results of
the Ozarks Ecoregional Conservation Assessment. The analysisis strongly linked to this
effort in two ways: first, it allows the Mark Twain to focus conservation planning and
management efforts on specific opportunity areas on Forest lands, also known as “ portfolio
sites,” through development of Management Prescriptions 1.1 and 1.2. The amount of
alocated acreage, corresponding conservation targets and projected management activities
vary by alternative based on the suggestions provided by The Nature Conservancy. Second,
specific outcomes were formulated by identifying minimum/maximum viability targets for
natural community complexesin MP 1.1 and 1.2. This allowed us to set management activity
objectives to move critical ecosystems toward desired conditions.

The Nature Conservancy’ s Ozarks Ecoregiona Conservation Assessment (OECA) servesasa
regional conservation blueprint, identifying those elements of aregion’s biological features
that are of conservation significance from a biodiversity perspective. It is an efficient
conservation design in that portfolio areas encompass some 70% of primary species targets.
The Mark Twain NF touches upon or fully embraces 11 of the Ozarks 22 total Terrestrial
Landscape Areas. The OECA, along with other information provided by Partnersin Flight,
the Missouri Resources Assessment Partnership and the Missouri Natural Areas System,
provides information to determine what is the least area of landscape needed to ensure
sustainable conservation of this biodiversity (TNC 2003). These dynamic landscapes have
desired conditions specifically described in The Terrestrial Natural Communities of Missouri
(Nelson 2005). Desired conditions are land or resource conditions that are expected to result
if planning goals and objectives are achieved. For purposes of restoring ecosystems, desired
conditions are described as key natural community elements or outcomesin Appendix A,
Terrestrial Natural Communities in the 2005 Forest Plan.
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To varying degrees, Alternatives 1 through 4 focus on managing landscapes across
Missouri’ s ecological subsections as a means of representing target natural communities and
addressing minimum species viability needs. Alternativesin the 2005 Forest Plan generally
use different measures of ecosystem management direction based on themes of each
alternative, allocations of management prescription acres and projected activities. Some
aternatives may rely more heavily on protected areas, while others put greater emphasis on
management that may restore resources to conditions approaching the range of natural
variability (RNV).

Species Viability, Threatened and Endangered Species, Management Indicators

and Regional Forester Sensitive Species addressed through Ecosystem
Sustainability

In the Species Viability Evaluation (SVE) process, over 1600 plant and animal species and
communities were eval uated for viability concerns on the Mark Twain NF. Of these, 66
animal and 176 plant species were identified as species needing further consideration
(Species at Risk or SAR).

Information was gathered on life history and habitat needs for these species. Animal species
were grouped by threats, and plant and animal species were grouped by general habitats.
Species were evaluated using awide variety of quantitative and qualitative information.
Information was gathered from currently accepted and applicable scientific literature, other
scientific sources, databases, and from species experts, along with professional judgment of
Forest Service biologists. This information was used to develop Conservation Approaches
(ecosystem level or coarse filter) that would guide management and protection of large
landscapes and assemblages of terrestrial and aguatic biological communities. These
Conservation Approaches were then used to devel op the Alternatives, Forest-wide Goals and
Objectives, Forest-wide standards and guidelines, and Management Prescriptions 1.1 and 1.2
for the 2005 Forest Plan.

Using this approach, all the communities that are present or should be present on Mark Twain
NF have been addressed. In addition, al but 5 of the animal species and al but one of the
plant species would have habitat distributed across MTNF in appropriate ecological locations.
For those species that have needs outside of the Conservation Approaches, or coarse filter,
(bald eagle, Indiana bat, Hine' s emerald dragonfly, gray bat and federally listed mussels),
specific standards and guidelines were devel oped to encompass their particular habitat needs
or to address specific threats to the species. In addition, standards and guidelines were
developed for one fine filter habitat component (snags, den trees, and downed woody
vegetation) to ensure its availability across the landscape for a number of different animal
Species.

Issue — Ecological Sustainability and Ecosystem Health
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There is much disagreement about whether it is necessary to increase the amount of white oak
and shortleaf pine to provide for a healthy forest; the amount of land dedicated to
enhancement and restoration of natural communities; and the effects on local timber markets.
There is also debate about whether passive or active management is necessary to restore a
healthy forest, and what direction is needed to guide or restrict certain silvicultural methods
and prescriptions.

Forest Plan revision will establish what, if any, direction for increasing white oak and
shortleaf pine will be provided, and how much of the Forest will be allocated to natural
community restoration. Forest Plan revision will also determine what, if any, management
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direction regarding timber management techniques and practices are needed to provide for
forest health.

Key Indicators

Indicators are identified and displayed to show how alternatives provide for the diversity of
habitats and ecosystems. These indicators include Management Indicators that serve as
surrogates for ecosystem health and recovery. The following indicators reflect the knowledge,
monitoring and experience of state and federal 1and and resource managing agencies who
have been involved in ecosystem restoration efforts. These programs include the Missouri
Natural Areas Program, the Missouri State Park System Ecosystem Management Program,
The Nature Conservancy Stewardship Program and select ecosystem restoration projects on
the Mark Twain NF.

Acres of ground cover meeting desired condition (DC) for savanna, woodland
and glade

Thisindicator highlights the differences between alternatives because improved ground cover
diversity is among the first components of natural communities to respond to treatment.

Acres treated to move towards natural community type

Thisindicator highlights the differences between alternatives because twenty-five years of
effort restoring fire-adapted communities strongly correlates applied management
prescriptions with regenerated structural components of desired natural communities.

Acres Burned Each Year

Thisindicator highlights the differences between alternatives because burning helps move
vegetation (species richness) and glade, woodland and savanna natural communities toward
desired conditions. Acres burned are intended to mimic historical disturbances that should
restore and sustain natural communities.

Acres Thinned

Thisindicator highlights the differences between alternatives because thinning helps move
vegetation and glade, woodland and savanna natural communities toward desired conditions.
Acresthinned in various ways in response to current vegetation conditions will aid restoration
of structural aspects of the desired condition.

Table 11 - Key Indicators for Ecosystem Sustainability

Alternative
Current 5No
Key Indicator Units Condition 1 2 3 4 Action
Ground cover meeting Ac/Decade 26,000 35,600 185,500 122,800 35,600 30,000

DC for savanna,

woodland and glade

Acres treated to move Ac/Decade <500 17,800 93,300 61,000 17,800 13,000
towards natural

community type

Acres Burned Ac/Decade 30,000 73,000 383,000 250,000 73,000 125,000
Acres Thinned Ac/Decade <3,000** 26,300 143,500 94,500 27,900 <15,000

Figures do not include other management activities that may enhance natural community diversity or wildlife outputs.
*Estimate of total acres burned that move portions of Forest toward restored ecosystems meeting desired conditions
outlined in 2005 Forest Plan, Appendix A.

**Estimate includes 1,500 acres red cedar reduction and other thinning to restore glades, woodlands and small
savanna sites during plan period.
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Affected Environment

Historic Conditions (Range of Natural Variability)

Terrestrial Natural Communities

Forests

Natural communities are the foundation for analyzing potential historic vegetation and
condition class for fuels. They serve as a means to describe and analyze departures between
historical reference and current Forest conditions. These natural communities (Nelson 2005)
are grouped into broad type categories based on similarities in vegetation appearance,
structure and composition. Further, each major type possesses characteristic similaritiesin
response to disturbance processes and the range of natural variability (RNV.) It isat thislevel
that plant and animal populations best respond to a range of similar management treatments
and are differentiated by habitat variations within them. The relative amounts of each type
that occurred on the Mark Twain NF were estimated using the Historic Vegetation Project
data from the Geographic Information Center, University of Missouri (see Appendix D on
Historic Vegetation).

Fifteen percent (224,400 acres) of MTNF ownership was forested although analysis shows
that a much greater portion of the vegetation on MTNF lands is forested today. However,
much of thisforest cover isthe result of land use changes occurring after European
settlement, and actually represents artifact of now degraded woodland and savanna. Forests
are multistoried with a canopy, subcanopy of small trees, shrubs, saplings, vines and ground
flora adapted to shade and essentially permanent leaf litter. There are 14 forest natural
communities. Little light penetrates except in gaps created by wind, tornados, ice and
snowstorms, and, especially during drought, fire. Because most forests generally occur on
north and east-facing slopes or under mesic to wet soil conditions, fires are infrequent and
generally of low intensity. Worm-eating warbler, ovenbird, Swainson’s warbler, Acadian
flycatcher and gray bat are associated with forests.

Woodlands

Savannas
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The majority of MTNF lands (77% or 1,191,000 acres) consisted of complexes of mostly
fire-adapted open and closed woodland types. There are 15 individual woodland natural
communities. Woodlands consist of mosaic patches of even-age oak and/or pine shrubs,
saplings and mature trees occurring at irregular intervals as determined by fire behavior
characteristics and effects across a varied landform. Because frequent fire was so important to
the maintenance of woodlands historically, as much as 25% if not more of woodland natural
communities would have fallen under the shrublands and barrens descriptions in the historic
vegetation survey. Other portions of the understory or midstory are generally sparse with a
dense ground florarich in forbs, grasses and sedges. Cooper’ s hawk, whip-poor-will, summer
tanager, Bachman’s sparrow, Indiana bat and northern long-eared bat are some of the species
of conservation concern associated with woodland natural communities. Oaks dominate most
woodlands but oak-hickory, oak-pine and pine mixtures also occur.

Eight percent (119,700 acres) of Forest lands were once fire-mediated savanna (grouped into
shrublands and barrens). Only local isolated remnants occur in portions of the MTNF,
particularly on the Ava Ranger District. Savannas are grasslands with open-grown, scattered,
orchard-like trees or groupings of trees; there are four savanna natural communities. These
are distinguished from woodlands in that they are strongly associated with large prairies or
woodlands on broad plains. Historically savannas were maintained by frequent fires and
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grazing by large herbivores, like elk and bison. Savanna wildlife includes the gresat crested
flycatcher, eastern bluebird, blue-winged warbler and indigo bunting. Indiana bats are
believed to be highly associated with savannas.

Prairies

Only about 1,500 acres of MTNF lands contained fire-dependent native prairie, of which a
few remnants remain. Prairies are natural communities dominated by perennial grasses and
forbs with scattered shrubs and very few trees. Historically prairies were maintained by
frequent fires and grazing by large herbivores, like elk and bison. Distinctive prairie animals
include the northern harrier, field sparrow, Henslow’ s sparrow, northern crawfish frog and
dickcissel. Most prairies are degraded or destroyed except afew acre patches on the Cedar
Creek unit.

Glades

Glades cover approximately 86,000 acres on and adjacent to the Mark Twain National Forest.
Of this, approximately 37,000 acres occur on the Mark Twain. Glades are open areas of
exposed bedrock or shallow soil over rock dominated by drought-adapted herbaceous
vegetation. Tree growth is absent or stunted, but shrubs are present. Glades often contain
seeps and are associated with bordering open woodlands. Their size ranges from those
creating canopy gaps in woodlands to complexes that are up to 1,000 acres. The largest occur
mostly on dolomite in the White River Hills Subsection and on igneous substrates in the St.
Francois Knobs and Basins Subsection. Small glades, generally less than 10 acres, occur on
limestone and sandstone rock. Fire and historical native ungulate grazing played an important
role in maintaining their character. Missouri glades contain several endemic and disjunct
species, many of which are listed as species of concern including the greater roadrunner,
eastern collared lizard, Bachman’s sparrow, Bush's poppy mallow, Trelease' s larkspur and
wavy-leaf purple coneflower . Most glades are threatened by eastern redcedar invasion and
non-native invasive species.

Bottomland natural communities

Of the forest, woodland and savanna acres above, 65,000 acres presently consists of some
type of bottomland natural community. However, much of thistype was cleared for purposes
of farming and pasturage throughout the MTNF. Only afew small acre relict examples of
good integrity bottomland natural communities remain. Bottomland natural communities
occupy floodplains along loosing and intermittent drainages, permanent streams and rivers on
the Mark Twain NF. Bottomland natural communities include five bottomland forest types,
three woodlands, three stream edge, fens and seeps, marshes, springs and spring branches.
Bottomland communities are important for the ecological function of riparian areas for
protecting water quality.

Fens and Acid Seeps

These natural communities are wetland types associated with a constant supply of
groundwater seepage creating conditions that form peaty, mucky shallow to deep marly soils.
The Natural Heritage Database identifies 42 significant fens and seeps, totaling 3,905 acres,
occurring on the Mark Twain National Forest. These include Ozark fens, forested fens and
acid seeps. A host of distinctive and often restricted plant and animal species characterize this
bog-like natural feature including the federally-listed Hine's emerald dragonfly, four-toed
salamander, socia sedge, tussock sedge and large-leaved grass of Parnassus. Early settlers
and present landowners have attempted to drain and alter the hydrology of fens and seeps.
Many have been overgrazed and invaded by undesirable woody species or non-native
invasives.
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Early successional habitat (as a structural stage of savanna, woodland and forest natural
communities)

In the context of meeting many wildlife habitat objectives, distinctions are drawn between
open lands (artificial, native or intermixed) that provide habitat for many generalist plant and
animal species, and early successional habitats that are structural stages of savanna, woodland
and forest natural communities. Many species of conservation concern (for example
neotropical migrant birds) were adapted to the extensive spatia patterns, patches and
distributions of early successional stages that were characteristic of the natural communities
above (see historical vegetation section of Appendix D. Thus, the primary distinction isthe
presence of dominant and characteristic plant species associated with respective natural
communities intermixed within moderate to good integrity natural vegetation (see desired
condition chart in Appendix A of 2005 Forest Plan). Early successional habitat is especially
important among open and closed woodland, savanna and forest natural communities. Other
open lands often contain low diversity mixtures of non-native species, weedy herbaceous
plants, thorny shrubs, some more generalist pioneering natives and non-characteristic trees
mostly indicative of old fields and overgrazed lands.

Special habitats

Other natural communities are grouped into special habitats because they provide
environmental conditions favorable for species of conservation concern, concentrations of
breeding animals, and distinctive microhabitats for ferns, mosses and lichens or unique
geologic features. These include caves, sinkholes, sinkhole ponds, cliffs, rock outcrops and
other wetland types. Many of them remain close to their historical condition.
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Native Grazers

Before European settlement, American bison, elk and white-tailed deer roamed freely
throughout Missouri. Coronado, believed to have reached the southwestern portion of
Missouri in 1541, noted rolling grassland with Osage Indians hunting among vast herds of
buffalo (Bielmann and Brenner 1951). Houck (1908), Beilmann and Brenner (1951), and
Schoolcraft (1821) provide many eloquent historical accounts of wildlife abundance in
Missouri. Father Membre (Houck 1908), in 1681, writes that “ The fields (native prairies and
savannas) are full of all kinds of game, wild cattle (bison), stags (elk), does, deer, bears,
turkey, partridges, parrots, quails, woodcock, wild pigeons, and ringdoves.”

The most obvious influences on the grazing distribution of native Missouri herbivores prior to
European settlement included food and feeding adaptations, water, minerals, topography,
vegetation structure, weather changes, predators, hunting by Native Americans, insects and
migratory behaviors. Native herbivores often migrated to areas of rich resources, productive
natural communities and palatable species, in that order (Senft et al. 1987). Social behaviors
of herding and congregating around water sources might have led to local grazing pressure,
but the sheer magnitude of continental scale for richly distributed natural vegetation buffered
any lasting negative effects. Prior to the introduction of modern era exotic plant species, only
native plant species would have re-colonized areas impacted by local grazing pressure.

Severa primary factors likely protected even the most conservative plant species from
becoming rare due to the grazing disturbance process:
¢ the magnitude and scale of plant populations covering thousands of square miles;
e plant adaptationsto grazing; and

o thefact that native herbivores rarely revisited and browsed the same plant
populations (except local areas) more than once as they migrated or moved about the
landscape.

Current Condition
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Terrestrial Natural Communities

None of our remnant natural communities, even those now designated as Missouri Natural
Areas, passed undiminished through the last 150 years or more of modern human land use.
The historical mosaic patterns, structure and composition of savanna, open woodland, glade
and forest natural communities are today fragmented, reduced in species richness and
extensively converted or destroyed by complete cutovers, overgrazing, fencing, road
building, urbanization and fire suppression.

The vegetative composition for many upland forest typesis till close to their RNV, but
dramatically altered for most bottomland forests, with few high quality examples surviving.
The RNV for woodlands has changed dramatically with mgjor losses in shortleaf pine, post
oak and white oak dominance and loss of grass and forb groundcover in all woodland
communities. For savannas, the RNV is nearly 100% altered on the Mark Twain NF, with
major losses of original tree structure and grass/forb groundcover. Most prairies are degraded
or destroyed except afew acre patches on the Cedar Creek unit. Most glades are threatened
by invasion of eastern redcedar and non-native invasive species. Early settlers and present
landowners have attempted to drain and alter the hydrology of groundwater seepage (fens and
acid seeps). Many have been overgrazed and invaded by undesirable woody species or non-
native invasives. Many caves, sinkholes, sinkhole ponds, cliffs, rock outcrops and other
wetland types remain close to their historical condition.
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Because natural communities have been so altered, and because we do not have the type of
inventory information needed, we are not able to map existing occurrences of natural
communities in order to compare with historic amounts and distributions. We can, however,
map the distribution and amount of historic timber types and compare that to the existing
condition. Thisinformation, shown in Table 13, illustrates the magnitude of changein forest
type and composition. For example, 39% of what was historically scrub/barren is now

dominated by red or black oak.

Table 13 - Change in Timber Species Type

Current Condition

Red or
Historic Vegetation Open Post  White black Red
Group lands Pine oak oak oak cedar
Scrub/Barren and Prairie 8% 23% 15% 8% 39% 6%
Elm Associations 18% 7% 3% 13% 39% 4%
Pine Associations 1%  33% 2% 8% 60% <1%
Post oak Associations 7% 15% 13% 8% 50% 1%
White oak Associations 6% 10% 7% 9% 57% 7%
Red oak Associations 13% 4% 10% 14% 38% 16%
Red cedar Associations 0% 0% 0% 0% 0% 100%

Figure 32 - Percent Change between Historic and Present Vegetation Association Cover
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Native Grazers

Emerging ecologica knowledge shows that wildlife abundance, species richness and
diversity, plant pollinators linked to ground flora, the presence of native herbivores and
primary predators were historically elements of high integrity, healthy ecosystems (Nelson

2005).

Since European settlement, humans have greatly atered or eliminated historical animal
groups through direct harvesting or habitat destruction. Habitat fragmentation, roads, fences
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and competition with exotic species, including domestic livestock, have altered or eliminated
the once historic free-roaming migrations of abundant wildlife. Missouri's free-roaming elk
and bison are gone. The present-day condition of the Ozark’ s vegetation attests to many
decades of open range grazing. Great numbers of free-ranging hogs, goats, sheep, cattle and
horses stripped the Ozark woodlands, savannas, glades and forests of their rich and abundant
grasslands and wildflowers.

While the Mark Twain National Forest is out of the RNV for native grazers, American bison
and elk, it is beyond the scope of this FEIS to address restoration and recovery of native
grazers and primary predators due to social and practical management issues.

Current Condition compared to Range of Natural Variability

The Ozarks Ecoregional Conservation Assessment (TNC 2003), Ozark-Ouachita Highlands
Assessment (USDA Forest Service 1999a-€), the Missouri Biodiversity Report (Nigh et al.
1992), Atlas of Missouri Ecoregions (Nigh and Schroeder 2002), Development of Critical
Ecosystem Models for EPA Region 7; Regional Geographic Initiative Report (September
2004), and the Terrestrial Natural Communities of Missouri (Nelson 2005) al point to risk
factors that have changed the range of natural variability. These documents further clarify the
importance that historical disturbance processes had in influencing the distribution and
character of Missouri’ s vegetation at the time of European settlement. Main conclusions
drawn from these and other sourcesinclude:

Human Uses

e Thehistorical biological landscape of the Ozark Highlands and Central Dissected Till
Plains sections reflects the effects of frequent, low intensity fires set by Native
Americans and lightning.

e Modern settlement, which began in the early 1800s, significantly changed many
ecosystems on what would be Mark Twain NF.

e Mining, land clearing, wide scale deforestation, over a century of open-range
domestic livestock grazing and intentional fires collectively contributed to changed
vegetation patterns beginning in the mid to late 1800s.

Forest Vegetation/Natural Communities
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e Most historical natural communities and vegetation patterns have changed
significantly in the past 100 years or so, with significant loss of grass/forb dominated
woodlands, glades, and savannas and their diverse structural openness.

e Former woodlands, savannas, glades, fens, prairies and certain forest natural
community types may not recover without imitating historical fires or reinstating
native grazers.

e The current distribution and coverage of shortleaf pine, white oak, post oak and bur
oak, among other species, is much lower than its historic RNV (Table 13 and Figure
32; see also Timber Supply analysis). For example, shortleaf pine occupies only
about 500,000 acres of the estimated 6.6 million acres that occurred at the time of
European settlement; anet loss of 6.1 million acres (Stambaugh 2001).

e Red cedar hasincreased dramatically fromits historic RNV resulting from
overgrazing and fire suppression, especially on glades and in formerly open
woodlands.

e The percent canopy cover has increased dramatically from its historic RNV. The
RNV in vegetation patch openness has shifted from a variable mix of shrub barrens,
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open and closed woodlands and essentially treel ess glades to closed, densely wooded
canopies over most of the Mark Twain.

¢ Red and black oak species have increased in distribution and coverage, and are rather
homogeneous in age primarily due to initial removal of desirable shortleaf pine and
white oak concurrent with the era of open range grazing and fire suppression.

e Much of the present-day Forest is overstocked with high basal area densities and
relatively even-aged, 50 to 70 year old stands of timber. An estimated 35 to 75% of
the natural communities in Management Prescriptions 1.1 and 1.2 acres, and
elsewhere, are in excess of desired basal areas, which exceed the RNV for
corresponding historic vegetation.

e Vegetation composition and structure remains close to the RNV for alimited amount
of mesic and dry-mesic forests, cliffs and rock outcrops although speciesrichnessis
modified.

o Vegetation structure for forests and woodlands are younger on average, and densely
overstocked thereby lacking structural age/class diversity, shrub/barrens, regeneration
sites, cavities and coarse woody debris compared to the historic RNV for similar
natural communities.

e Large oldtreesarerelatively rare today, especially for large-canopy shortleaf pine
and white oak on uplands, and mixed oak/hickory and bur oak-giant canein
bottomlands.

e Altered vegetation composition and structure, non-native invasive species, habitat
destruction, land fragmentation, urban development, more than 70 years of fire
suppression and keystone species extinctions have atered ecosystem functions from
the latter half of the 20th century to the present.

Non-forested vegetation

e Anestimated 1,500 acres of prairie, 30,000 acres of treeless glades, 120,700 acres of
shrub barrens (savanna) have changed significantly across the Forest compared to
their historic RNV. Many of these acres are in poor ecological health due to land
development and conversion, non-native invasive species, past domestic livestock
overgrazing and fire suppression.

e Unregulated domestic livestock grazing from the early 1800’ s through the mid 1960s
led to a significant reduction in species richness and dominance of historic
grass/forb-dominated ground cover associated with glades, savannas, barrens and
open woodlands.

e Except on some glades, historic grass/forb dominated natural communities have all
but disappeared on private lands adjacent to and within the Mark Twain NF due to
overgrazing and conversion to cool season, rapidly spreading non-native invasive
grasses.

e Most open pasturelands and old fields, especially in riparian and water protection
zones, occurring on the Mark Twain NF are not within the historic RNV, primarily
either dominated by non-native invasive grasses or a mixture of annual weeds,
grasses and early successional soft-mast shrubs/trees typical of overgrazed pastures
and abandoned croplands.

Climate and Fire

e Precipitation, humidity, weather patterns and temperatures appear essentially
unchanged over the past 3,000 years and are within the RNV.
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Air Resources

Biological Threats

Wildlife

The historical fire regimeis outside the RNV (low intensity, frequent ground fires;
infrequent, high intensity, stand-replacing fires. Surface fires were common,
especially on gently dissected plains and hills dominated by shortleaf pine, white oak
and post oak, and on glades.

Alternative applied management methods and strategies are ineffective and
inefficient at mimicking historical effects of fire to restore the ecological health of
fire adapted natural communities.

In many stands, the accumulation of leaf litter, woody debris and dense young
brush/timber is outside the historic RNV. Fuel types have shifted from the once
grass/forb dominated ground cover of woodlands, savannas and some forest natural
community types to shaded, deep leaf litter.

The Forest is outside of the historic RNV in terms of modern emissions from burning
fossil fuels for heating, transportation, electricity and industry. These emissions,
except the burning of natural fuels (wood, grass, etc), did not exist prior to European
settlement.

The concentration of smoke on the Mark Twain NF is presumed to be lower than the
historic RNV due to fire suppression.

An estimated 400,000 acres of the MTNF is at moderate to severe risk of oak decline.

Oak woodborers and root armillaria are likely trending outside of the historic RNV
due to changes in vegetation composition, past timber harvest and fire suppression.

Non-native invasive plant species (NNIS GIS data) including mutiflora rose, autumn
olive, garlic mustard, sericealespedeza, kudzu, japanese honeysuckle, tall fescue and
crown vetch (among others) are present across the MTNF and seriously threaten
forest health in many places.

Wolves, mountain lions, elk and American bison no longer freely roam or
successfully reproduce on the Mark Twain NF.

At least 21 of 90 bird species breeding in the Ozark-Ouachita Highlands have
declined in abundance. Some of these species inhabited open grasslands, savannas,
pine woodlands, interior forests and shrub/sapling structural stages of woodlands that
have declined.

Non-native feral hogs occur on portions of the Forest and are causing ecological
damage, especially in wet-mesic to wet bottomland forests, small springs, fens and

acid seeps.

Aquatic Resources
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Most cold water, spring fed Ozark streams are outside their historic RNV for native
fish and perhaps other aquatic organisms due to the introduction of non-native fish
species, fishing pressure, watershed alterations and non-native plant introductions.

Hydrological aterations, sedimentation, nutrient loading and habitat destruction on
non-Forestlands impact many aquatic/stream resources on the MTNF according to
available watershed assessments.
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o Population levels for Ozark hellbenders and other aquatic organisms are declining for
unknown reasons although watershed assessments point to land clearing, recreation
and domestic livestock grazing as potential causes.

e Subsurface habitat disturbance, sedimentation, pollution and destruction of surface
lands stress karst sites across the Ozark Highlands.

o Many fens and seeps are threatened by historical alterations of hydrological flows,
woody and non-native species invasion, and fire suppression.

Oak decline and forest health

Oak declineisamajor cause of tree mortality in the Ozarks. The first effects were noticed in
1980-1981 in the south central part of the Forest near Winona and Van Buren. There was a
severe drought in the summer of 1980 that seemsto have been one of the causes of the
decline. The decline increased in 1983-1986, and then slowly decreased through the early
1990s. Nearly 50% of the sawtimber was scarlet and black oak, and age 60 to 80 years old.
The effect of oak declineto this area was substantial. A new wave of oak decline started in
1999-2000 on the Salem and Potosi Ranger Districts after 3 years of severe drought. Other
areas of the Forest have also been affected by this drought. An ongoing study by the North
Central Research station is comparing 1989 FIA datawith 1999-2001 FIA dataand re-
measurements of the 1999-2001 datain 2003. Some early results indicate that mortality in the
red oak group could reach 5%.

Environmental Consequences

Effects common to all alternatives
General Effects of Management Activities

Whether vegetation and biodiversity moves toward the Range of Natural Variability for
natural communities, or away from it in a new direction depends on how vegetation is
managed and affected by disturbances beyond the control of the Mark Twain NF. The Forest
can choose to apply management activitiesin four general ways. Each will have different
effects, other than ones they share like direct and cumulative effects of unpredictable weather
extremes, insect and disease outbreaks, oak decline and wildfire;

o Apply specified management prescriptions to achieve the desired condition for
natural communities, thereby moving vegetation back toward RNV. Thisisthe
ecosystem approach to management based on mimicking RNV for disturbances, and
isthe primary focus of MP 1.1, 1.2 and portions of 8.1.

o Apply management treatments to achieve other desired results that target timber,
range, recreation, wildlife, game and other species outputs. Current Plan management
prescriptions emphasize a variety of or combinations of these objectives.

o Apply management treatments that, while not restoring ecosystems to their historic
desired condition as described in Appendix A of the 2005 Forest Plan, may enhance
biodiversity. New standards and guidelines are proposed that move in this direction
inMP2.1.

e Not applying treatments. This has the effect of allowing vegetation to follow a
variety of alternate successional pathways. Many of these unmanaged pathways are
not in the RNV on the Mark Twain, nor would many achieve RNV in the foreseeable
future.
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Range of Natural Variability for natural communities has shifted on most of the Mark Twain
due to past land abuse and changes in disturbance processes. On portions of the Forest where
active timber management and prescribed burning occurs, changes in vegetation will occur.
Projected management activities should shift natural communities toward RNV under all five
alternatives to some degree. However, such activities will not re-establish the RNV for
vegetation patterns and components of certain ecosystems across all aternatives. Likewise,
lack of management that would otherwise mimic historic disturbance patterns prior to
European settlement will affect the recovery of degraded natural communities.

The total amount and proportions of natural community types will differ between aternatives
and are directly dependent on the amount of land allocated to various management
prescriptions, specifically for ecosystem restoration and other uses. Ecosystem restoration is
emphasized in Management Prescriptions 1.1 and 1.2. MP 1.1 and 1.2 was intended to
capture natural community and species of conservation concern, thus moving toward
restoration of the RNV for target natural communities.

Effects of No Management

All Forest land is subject to some degree to management inaction due to decision delays,
budgetary constraints, social issues, appeals and inoperable or inaccessible lands. Inaction or
the inability to effectively manage resources has the following effects on restoring and
maintaining high quality natural communities:

e Spread of non-native invasive species

e Allowsunnatural, undesirable changes in vegetation away from RNV

e Increasein fuel buildup

e Lossof speciesrichness and abundance

e Decreased habitat for early successiona wildlife species

e Structural and age class diversity of natural communities appear very similar and

moves away from RNV

Likewise, management inaction can have positive effectsin the following ways:

o Allowsfor natural succession or effects for some natural community types
e Decreases fuel buildup through modified, limited investment in wildfire suppression.
e Limitsthe spread of non-native invasive species for some activities

e Reducestemporary sedimentation and soil impacts to water resources for some
activities
e Increases habitat for late successional wildlife species

Specia management guidelines for certain management prescriptions, such as MP 5.1 for
wilderness, must ensure wilderness objectives are met. While their special designations are
socialy and economically important, consequences of inherent inactions or management
constraints can result in positive and negative effects on forest health.

V egetation characteristics in most wilderness areas are within the Range of Natural
Variahility for wind and tornado damage, ice and snowstorms, and insects and diseases.
However, most wilderness acreage is out of RNV for fire and the distribution/patterns of
natural communities. Approved fire management plans may allow lightning-caused firesto
burn in wilderness. Currently, the Hercules Glades Wilderness has an approved fire
management plan. Rockpile Mountain, Irish Wilderness, Bell Mountain and Paddy Creek
wilderness areas are al in The Nature Conservancy’s portfolio conservation areas identified
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in the Ozarks Ecoregional Conservation Assessment (TNC 2003). Only one, Rockpile
Mountain, is considered the critical core for the lower St. Francois Mountains portfolio area.
Prescribed burning may be needed for Rockpile Mountain and Bell Mountain wilderness
areas to manage glades, woodlands and Mead’ s milkweed. The Regional Forester must
approve the use of prescribed burning in wilderness areas.

Human-caused wildfires do occur in wilderness areas, but are often suppressed at arelatively
small scale and perhaps create 1-2 percent tree regeneration per year. It isimpossible to
predict the amount of change that will occur due to natural events, other than fire. Vegetation
and natural communities are expected to continue moving away from RNV due to processes
including:

e invasion of woody speciesinto glades,

e non-native invasive species everywhere,

e continued aging of second growth densely stocked trees,
o closure of former open and closed woodlands, and

e continued decrease in density of grasses and forbs with corresponding shiftsin
animal population structure associated with maturing, even-aged timber stands

Natural Areas may be managed to move toward the Range of Natural Variability according to
specific management guidelines for all aternatives. These same effects as described for
wilderness apply to thousands of other acres across the MTNF, which may not receive
management treatments during the 2005 plan period.

Effects of Fire Management

All alternatives significantly increase the total acres treated by prescribed fire over the Plan
period. Prescribed fire will be used to achieve fuels management, ecosystem restoration, and
wildlife and silvicultural goalsin all alternatives. Impacts from prescribed fire to the Range of
Natural Variability should influence ecosystems that have evolved with frequent, low to
moderate intensity fires such as savannas, open and closed woodlands, glades and fens. The
application of fire should increase coverage of grasses and forbs, and species diversity where
fire is applied more than once in the same area. Shortleaf pine, white oak and post oak may
move toward their RNV with corresponding decreasesin red cedar, black oak, scarlet oak,
red oak and some red maple. These shifts should gradually occur in areas where prescribed
burning is applied, perhaps taking 80 years or more where the historical dominant tree
association is currently converted to another type.

Growing season fires as specified in Objective 2.2a of Goal 2.2 will be used primarily asa
restoration tool, especialy for grass or grass/forb fuels in open woodlands, savannas, prairies
and glades as a means of reducing woody species cover for the first decade. However, other
evidence does exist for the occasional occurrence of summer growing season fires, which the
Mark Twain NF may want to emulate. The Mark Twain NF recognizes that growing season
fires do not occur at the same given point or area of the landscape on a repeated growing
season basis. Also, adaptive management implies that Forest staff will evaluate and monitor
management action results, then adjust management frequenciesin lieu of morerigid
applications of one fire frequency interval.

Because many fire-adapted natural communities depended on historical wildfiresto maintain
them, a modified approach to controlling wildland fire would move portions of the Forest
toward RNV. When risk islow, standards and guidelines allow for suppression activities that
are the least affecting while still achieving objectives, such as allowing the fireto burnto a
natural or manmade fuel break. This may increase the acres treated for purposes of restoring
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or enhancing natural communities while reducing fuel loads. Personnel safety may be
improved by reducing human exposure to direct methods of fire suppression.

Effects of Timber Management

Timber management activities are among the tools necessary to move the Forest toward the
Range of Natural Variahility. Timber management activities effectively accomplish two
things in moving toward desired conditions for RNV:: first, they manipulate vegetation
structure in terms of age class and spatial patternsto simulate RNV. Secondly, they help shift
species composition to the RNV . Forestwide standards and guidelines (2-27 of the Forest
Plan) state “ use silvicultural systems, harvest methods and intermediate treatments to move
the forest towards the desired condition.” Silvicultural systems can be used in to mimic
ecosystem dynamics, patterns and disturbance processes to achieve desired conditions where
feasible. Which type of systems, methods and treatments are used on a particular site will be
determined at the project-specific level for management objectives, natural community type,
stand conditions, and the silvical characteristics of the specifies present or desired.

One of the silvicultural tools needed to move the current condition back toward the RNV is
regeneration, which re-establishes characteristic natural community tree cover either by
natural regeneration (natural seeding or coppice) or by artificial regeneration (direct seeding
and planting). Much of the historical range for shortleaf pine, white oak, and post oak has
shifted toward red oak, black oak, and red cedar.

The Mark Twain NF projects approximately 34,400 acres of regeneration cuts in Alternative
3 during the first decade for purposes of treating a variety of natural community typesin MP
1.1and 1.2. These regeneration acres were estimated using the rotation ages of the various
forest types. During site-specific project analysis, the desired condition descriptions (see
Table A-1, Appendix A of the Forest Plan) and standards and guidelines under V egetation
Management (pages 3-3, 3-4, 3-6 and 3-7) of the Forest Plan will provide guidance in how
regeneration isused. Thetotal regeneration acres will be applied to move current altered
vegetation patterns toward more desirable conditions, particularly for woodlands and
savannas. Regeneration cuts also establish the full range of habitat structure for shrubs, oak
regeneration, young forests and establishment of grass/forb groundcover.

According to the Dictionary of Forestry published by the Society of American Foresters,
even-aged management as practiced on the Mark Twain is actually two-aged management
because of the amount of reserves. At least 7%-10% of the each regeneration harvest unit is
retained in reserve trees and/or reserve tree groups (see page 2-28 of Forest Plan standards
and guidelines). Whilethe Mark Twain NF will continue to refer to clearcutting, seed tree,
and shelterwood “with reserves’ as even-aged management to avoid confusion, the resulting
stand may be two-aged or trend towards an uneven-aged condition as a consequence of both
an extended period of regeneration establishment and the retention of reserve trees that may
represent one or more age classes. Reserve trees include combinations of the largest, long-
lived specifies (pine, white oak, post oak, etc), standing dead trees and cavity or den treesto
achieve desired condition. Reserve trees may be selected to mimic age-class patterns, canopy
openness and basal areas as specified for the respective natural community type. Even-age
regeneration cuts may be as large as 40 acres, or even 500 acres within the Ava, Cassville,
Houston, Rolla and Willow Springs units to mimic spatial patterns of characteristic natural
community types as determined during project analysis.

Pre-commercial thinning and commercia thinning reduce dense stocking to achieve desired
conditions for basal area and percent canopy for woodlands and savannas.
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Effects of rangeland management

The precise original patterns for grazing generally remain undetermined. Researchers have
studied the role of bison, elk and other animals in creating patch variability on savanna,
grassland and woodland natural communities, particularly in conjunction with applied
burning (Hartnett et al. 1996; Coppedge and Shaw 1998). Studies suggest that reintroduction
of native grazers into high quality natural landscapes favors increased natural community
biodiversity (Fuhlendorf and Engle 2001). However, few Missouri natural areas or other
landscape areas are of sufficient natural integrity to reintroduce grazing in away that mimics
pre-settlement grazing patterns while also benefiting recovery of respective natural
communities.

The single greatest problem facing the Mark Twain NF with respect to range management for
natural communitiesistheir generally poor ecological condition, despite perceptions that the
appearances and presence of glades and open woodlands provides sufficient habitat for viable
plant and animal populations.

The Forest has permitted domestic livestock grazing for many decades. Most glades and
adjacent woodlands on the Mark Twain reflect more than a century of overgrazing pressure
and range depletion. The effects from livestock grazing include soil erosion and compaction,
reduction or removal of sensitive plant species, increases in non-native invasive plant species
and poor water quality. Past grazing practices were thought to provide range conditions to
minimize soil erosion and water quality impacts. In particular, it was thought that livestock
grazing on glades would help maintain them and prevent red cedar encroachment. However,
natural feature inventories and vegetation monitoring indicate that the past history of open-
land overgrazing resulted in the loss of sensitive glade soils and no recovery of glade plant
and animal diversity to the point that even limited domestic livestock grazing is affecting
their recovery.

Effects of Ecosystem Restoration on Fragmentation

Fragmentation is the disruption and break up of natural communitiesinto smaller areas when
the former, higher quality natural community is degraded, altered or destroyed. Much of the
ownership on the Mark Twain NF is fragmented in two ways. First, all of the 1.5 million
acresis divided among 9 separate ranger district units, each separated by as much as 30
miles. Second, within each ranger district, Forest ownership isincomplete with many units
broken and fragmented into checkerboard patterns of mixed Forest Service and private lands.
(See Map “Fragmented Ownership.”)
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This fragmented condition challenges the Mark Twain NF to provide for species and natural
community viability across the entire planning areain several ways. The effects, including
disruption of plant and animal population dispersals, re-colonization, reduction in suitable
habitat, minimum home range, and increases in edge effect (Nigh et al. 1992). In these cases,
the consequences to ecosystem function and species viability for small units of land are
beyond the control of the Mark Twain. Activities occurring on private lands within the Forest
boundaries are generally outside of the RNV for natural communities. Two forms of
fragmentation affect the historic distribution and present-day quality of natural communities:

e Fragmentation of natural communities by complete habitat conversion
e Fragmentation of natural communities by unnatural succession

Thefirst isthe actual disruption or destruction of natural communities caused by land
clearing and conversion to pasture, home and building construction, roads and highways,
utility corridors and large areas of non-native species invasion. Thistype of fragmentation is
considered unnatural in that it severely impacts or destroys biodiversity and istypicaly
outside the historic RNV.

Private land between and among the nine units of the Forest is highly altered and diverted to
monocultures of cool season pasture, towns, homes, buildings, croplands, powerlines, road
devel opments, impoundments, heavily grazed woodland and degraded forests. These
privately developed lands are increasingly inhospitable to certain animal species migrations,
plant species dispersals and native plant seed/fruit productivity, especially in non-native
pastures. Land between these units marginally, depending upon species, serve as corridors for
animal migration and plant species dispersal, except in the more naturally vegetated Current
River Hills, Black River Ozark Border, St. Francois Knobs and Basins and Meramec River
Hills subsections.

The second form of natural community fragmentation occurs within the Mark Twain, and is
less obvious. The rather uniform, even-aged, closed canopy of ared cedar or red/black oak
stand that has disrupted the former, variably open structure of woodlands and glades greatly
reduces the biodiversity of both. The understory cover of grasses, forbs, shrubs and variably
aged tree growth provided diverse habitat structure, cover and an abundance of forage/seeds
for many plants and animals. Within the Range of Natural Variability, natural disturbance
events maintained a constant, stable array of vegetation gaps and open travel corridors. Some
natural gaps occurred along gradual ecological gradients, such as the effects of afire moving
over aridge or burning late into the evening, to those that are abrupt and creating edge effect
transitions such as tornado blowdowns or hot fires running on an upsiope hill.

Thisform of habitat fragmentation, may also contribute to the erosion of genetic variation for
species that once were able to move across shifting patterns of constantly changing open land
natural communities, and were adapted to richer grass and forb groundcover. This isolation of
populations can result in restriction of gene flow and loss of genetic variation with increased
risk of inbreeding depression and genetic drift, which may increase risk of extinction. We do
not know, however, how much and what type of genetic variation is most important to
preserve, and efforts to date to incorporate genetics in population viability assessments
completed for land-management decisions have not been fruitful. We do know that this type
of habitat fragmentation across the Forest limits and isolates certain species populations. For
example genetic studies linked to reduction in once widespread, fire-dependent glades,
savannas and open woodlands include lichen grasshoppers, tarantulas, eastern collared lizards
(Templeton et a. 2001) and Mead' s milkweed (Bowles et al. 1995). These studies compared
trends in areas in which habitats were isolated by uniform vegetation structure and lack of fire
to those, which are restored and managed with fire.
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The creation of variable-sized age class stands resulting from silvicultural and other methods
is sometimes considered another form of fragmentation. The Missouri Department of
Conservation initiated along-term forest management study in the mid 1990’ s to study
effects of typical forest management strategies on a variety of biological resources.
Preliminary results of these studies indicate that neither nest predation rates nor next
parasitism rates for forest interior birds increased following silvicultural treatments. Until
better information is available, the Missouri Forest Ecosystem Project studies are the most
appropriate for analyzing effects of forest management in Missouri. We know that Ozark
Highland natural communities historically were distributed in variable size patterns and
patches of heterogeneous structure and composition (Nelson 2005). These vegetation
patterns represent transitional changes between more closed forests to the east, savannas and
woodlands in the Midwest (Nuzzo 1986) and the prairies of the Great Plains immediately to
the west and north of the Ozark Highlands. Many wildlife species known to inhabit the early
successional openings of open land natural communities (glade, savanna, open woodland,
foret gaps) were likely adapted to the constantly shifting patterns of these Midwestern natural
communities for hundreds of years. We attempt to maintain these patterns through timber
harvest and prescribed fire on the Forest. The habitat needs of many species are provided
when thereis a variety of age-classes and successional stages distributed across the landscape
through time. Future studies should examine how silvicultural methods, wildfire, prescribed
fire and other activities mimic the historical range of disturbance events that create such
openings.

Effects of Natural community restoration on non-native invasive species

Over 700 non-native plant species successfully reproduce and thrive in Missouri. Many occur
on the Mark Twain NF with over a dozen posing immediate serious threats to forest health.
Current non-native invasive species inventories (Non Native Invasive Species GI S maps)
show that non-native plant species infestations are increasing across the Forest. Such
infestations are expected to continue in all alternatives, affecting the Range of Natural
Variability. Restoring RNV for natural communities should help reduce these infestations by
increasing competition by native groundcovers. The amounts of projected management
treatments for restoring ecosystemsin MP 1.1 and 1.2 that vary by alternative should also
reduce infestations in proportion to acres treated. In general, direct treatments to reduce non-
native species will occur across all alternatives.

Direct and Indirect Effects
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Alternative 1

Domestic livestock grazing on gladesin MP 1.1 and 1.2 would be discontinued upon
expiration of allotment permits. There would be three primary effects as aresult of closing
these allotments. First, the probable vectors for spreading serious non-native invasive plant
species such as crown vetch, sericea lespedeza and knapweed would be removed. Second the
likelihood of plant diversity recovery, especialy sensitive species, would be improved by
reducing the chance that few remaining sensitive plant populations are either trampled or
browsed. Finally, the restoration of the former extremely shallow organic soil layer would
enhance recovery of more mesic plant species.

In Alternative 1, prescribed burning to restore ecosystemsis limited to MP 1.1, 1.2 and some
portions of 8.1. Prescribed burning for purposes of treating moderate to high-risk fuel risks
can be used elsewhere in Alternative 1.

No commercia timber harvests are allowed in Alternative 1. Other agencies have used non-
commercia methods, like volunteer labor, prison inmate labor, court-appointed labor,
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contract felling and appropriated stewardship funding, for nearly 20 yearsto remove
undesirable species and restore vegetation structure. Such methods are effective for small-
scale projects, but become increasingly ineffective as areas needing treatment increase into
the hundreds of acres. Cost estimates for acres treated non-commercially range from $155 to
$5,500 per acre.

Alternative 1 would also employ large-scale prescribed burn units; however, limitations on
silvicultural treatments and temporary road construction would result in less structural
diversity and alow to moderate response by ground cover vegetation.

Slight increases in plant cover and diversity are anticipated in Alternative 1 for areas treated
by prescribed burning alone. However, Alternative 1 will do little to restore desired
characteristics of canopy openness, reduced basal area and habitat structure for savannas,
open woodlands and glades that are presently modified by woody species invasion.
Ecosystem recovery is much slower for overstocked, densely wooded stands. Ground flora
recovery takes several decades compared to 5-10 years for stands in which basal areas are
reduced to desired conditions through harvest, or woody species removal. This affects
recovery of invertebrate and vertebrate populations, and sensitive plant species.

While projected acres treated for ecosystem restoration in MP 1.1 and 1.2 are the samein
Alternatives 1 and 4, they differ in that the Forest would have to use non-commercial
methods to accomplish the projected thinning, red cedar reduction and regeneration in
Alternative 1 to achieve objectives. Costs would likely extend timelines for achieving the
total target acres needing treatment. In the meantime, many overstocked stands would remain
and delay restoration of variable stand structure and groundcover flora. Achieving the desired
condition for respective natural communities would likely take more than 30 years instead of
10 years with thinning and prescribed burning treatments. This alternative would increase the
trend of ecological degradation resulting from unnatural succession. Stand vegetation would
increase in basal area, high canopy closure and deep fuel litter; grass/forb cover would
dlightly increase inside prescribed burns, or decrease in unburned areas.

No artificial regeneration is planned for Alternative 1; thus, red, scarlet and black oak would
continue dominating natural communities that were once characterized by shortleaf pine
and/or white, post and black oak. Moderate to severe levels of oak decline would continue.
Prescribed burning alone, given the relative uniform age class structure of the MTNF, may
not restore needed amounts of diverse seral stages of savanna, woodland and forest natural
communities serving as early successional habitat (McCarty 1998).

Alternative 1 would prioritize ecosystem restoration within the 1.1 and 1.2 areas. If only the
MPs 1.1 and 1.2 are treated, there would be an increase in oak mortality in the red oak group
on the rest of the Forest. Not cutting the declining tree would likely result in areduction of
oak regeneration. Overall stocking density of the Forest would increase, growth would
decrease, and stands would stagnate. Stands would grow older, but tree size would not
increase for several decades until mortality opened up more growing space.

Timber would be cut only for specific ecosystem restoration objectives. Trees would be cut
and left in the woods. Leaving such alarge amount of timber on the ground would likely
increase some insect populations, possible to epidemic proportions with unknown
conseguences.

Reforestation is projected to be 10,000 acres over the first decade. No artificial regeneration
is planned. With natural regeneration, historic oak-pine and pine types could not be
regenerated in areas where those types do not presently exist. Insect and disease attacks
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would be common and widespread, and a moderate to severe risk of oak decline would
persist on alarge part of the Forest.

Timber stand improvement treatments would be limited. No Knutson-Vandenburgh funds
would be generated by commercial timber harvest. Management activities to improve forest
health and species diversity with pre-commercia thinning and release would be limited to
funds appropriated by Congress. The total pre-commercial thinning and release for the decade
isonly projected to be 2,200 acres. As aresult, many overstocked stands would grow slowly
and stagnate, and in this unhealthy condition, they would be susceptible to insect and disease
attacks. An increase in shade and buildup of leaf litter would cause groundcover vegetation to
weaken and die, reducing species diversity.

No commercial timber harvest is alowed. Intermediate thinning would require funding for
the cost of felling trees. As aresult, only a small amount of intermediate thinning is
projected; 2,400 acres over the first decade. Stands would become overstocked and would
stagnate. Forest health and species diversity would decline.

Overal, the amount of glade habitat would either remain steady (depending on fire effects) or
decline due to continued red cedar invasion. Key indicator ground florawould respond
marginally where existing canopy gaps occur, but would be slow to recover elsewhere. The
amounts of structural/seral stages of natural community old growth and early successional
stages for fire-adapted savanna, woodland and forest natural communities would be limited to
only those areas where some intense fire might create them.

Alternatives 2, 3 and 4

Asin Alternative 1, domestic livestock grazing on gladesin MP 1.1 and 1.2 would be
discontinued upon expiration of allotment permits. Alternative 2 would have the least impact
on natural communities from grazing given the amount of acreagein MP 1.1 and 1.2.

While artificial regeneration, pre-commercial thinning, or release by management
prescription can be used in Alternatives 2, 3 and 4 to move natural communities toward the
desired future condition, there are new standards that would guide project planning and
harvest stipulations to move toward the Range of Natural Variability patterns and
composition for communitiesin MP 1.1 and 1.2.

Alternatives 2, 3 and 4 would encourage large landscape-scal e ecosystem restoration projects
with expanded prescribed burning units encompassing several compartments. This design
would reduce natural community/habitat fragmentation by encouraging restoration of
continuous, healthier groundcover florain lieu of smaller, isolated islands of natural
community habitat.

Alternatives 2, 3 and 4 alow the Mark Twain to move greater quantities of underrepresented
natural communities toward the RNV desired condition for structural age-class variations,
species richness and abundance, and animal communities or animal species of concern.

Indirect effects of reducing non-native invasives through ecosystem restoration are best
achieved in Alternatives 2 and 3, primarily because ecosystem treatments stimulate
competitive groundcover florato occupy otherwise a barren, leaf-covered ground. Timber
management activities and mechanical fireline construction may increase the spread of non-
native invasives, especially sericealespedeza, knapweed and tall fescue.

Alternative 2 expands the amount of projected management activitiesin MP. 1.1 and 1.2 by
nearly 50% compared to Alternative 3. Commercial thinning, regeneration cuts and cedar
reduction are increased in response to achieving desired condition, especialy for open
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woodlands, savannas and glades. Alternative 4 reduces the size of MP 1.1 and 1.2 by nearly
75%.

Alternative 2, 3 and 4 would alow artificial reforestation to move vegetation toward the
desired condition for natural communities. Projected regeneration activitiesin MP 1.1 and 1.2
are proportional to the acreage allocated to MP 1.1 and 1.2 by these alternatives.

There are no restrictions by management prescription on the use of artificial regeneration.
Decisions made on planting or seeding of shortleaf pine or other species would be made on
the project level. Artificia regeneration would be an appropriate treatment if site-specific
evaluation determines that it would move the Forest towards the desired condition.
Reforestation to historic timber types would enhance the condition of terrestrial natural
communities, help restore degraded ecosystems, and move the Forest towards a healthier
desired condition. The greatest amount of reforestation is projected for Alternative 4 (116,000
acres), with lesser amounts projected for Alternative 3 (112,700 acres), and Alternative 2
(109,600 acres) in the first decade.

There are no restrictions on the use of timber stand improvement, providing they help to
move the Forest towards the desired condition. As aresult, stands could be thinned if
necessary to promote growth, forest health, and species diversity. Release treatments could
free young trees from competition, and improve the health, growth and composition of forest
stands. Projected acres of pre-commercial thinning and release vary by alternative. The
projected acres are higher in Alternative 4 primarily due to more acresin MP 2.1, with
shorter rotation ages and more regeneration, which generates more opportunity for
treatments. Projected acres are lessin Alternative 2 because of more acresin MP 1.1, which
relies more on prescribed burning to move the Forest towards the desired condition. The
projected acresin Alternative 3 fall in the middle.

Overal, an adequate amount of glade habitat and other fire-adapted natural communitiesin
need of restoration would be provided by Alternatives 2 and 3 with the lowest amount in
Alternative 4. Habitat for species requiring early successional stages within savanna,
woodland and forest natural communities will increasein all these alternatives

Alternative 5

Because grazing on glades would be continued, Alternative 5 would have the greatest impact
on ecosystem recovery of glades.

While Alternative 5 gives discretion for managing natural vegetative communities, it
provides no direction or specific objectives to assure that such restoration activity will occur.
Alternative 5 does not identify natural communities by their type for specific management,
other than glades, but neither does it prevent such identification. The approach for providing
wildlife habitat and vegetation diversity is addressed through silvicultural methods expressed
as a percentage of timber age classes, open lands and wildlife ponds. Aswith the 1986 Forest
Plan, thereis no abligation to follow through with ecosystem restoration management
activities. Using timber management to provide wildlife habitat, specific high quality areas of
opportunity may be missed. Much of the current condition of the Forest reflects upon the past
18 years of action under the 1986 Plan. . Additionally, restrictions as described in the
Silvicultural Treatments section under Timber Stand |mprovement would constrain the Mark
Twain from achieving desired condition for natural communities in those management
prescriptions. Alternative 5 allows for continued expansion of food plots and wildlife ponds.
Construction activities associated with building new food plots and wildlife ponds could
encourage expansion of non-native invasive species. Likewise, lack of maintenance or
abandonment of food plots could also cause increases in hon-native invasive species.
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The acreage treated varies somewhat by alternative, with the least amount of acres burned in
Alternative 5.

A primary difference from the 1986 Plan isthat artificial reforestation could be used to
restore naturally- occurring trees and other vegetation.

Alternative 5 would restrict moving toward RNV for - natural communities dominated by
shortleaf pine and other vegetation patterns as described in the silvicultural treatment section.

Alternative 5 currently encourages stand or compartment treatments on a scale ranging from
severa to 1,500 acres.

Management constraints or limitations in the 1986 Forest Plan include:

e No timber management activity in MP. 5.1.

e No pre-commercial thinningin MP 3.1, 3.3 or 4.2 (87,600 acres)

e Noreleasetreatmentsin MP 3.1, 3.2, 3.3, 6.1 and 6.2 (425,000 acres)

e No pre-commercial thinning and release treatment on 512,700 acres.

o No artificia regeneration allowed in MP 3.1, 3.3, 3.4, 6.1 and 6.2 (821,700 acres)
o Artificial regeneration in MP 3.2 for hardwood stocking only.

o Artificial regeneration of shortleaf pine prohibited everywhere except MP 4.1, or
prohibited on 80% of suitable lands.

e Use of uneven-aged management in seven sensitive areas, wet-mesic bottomland
forests, specialized wildlife habitats and lands suitable for timber management on the
Cedar Creek District.

Alternative 5, which emphasizes eight wildlife habitat conditions, favors a more restricted
number of wildlife species but does not necessarily favor recovery of ground flora abundance
and populations of sensitive plant species.

Standards and guidelines restricting artificial reforestation would continue in Alternative 5 for
MP 3.1, 3.3, 3.4, 6.1 and 6.2, especially for historical occurrences of shortleaf pine, white and
post oak-dominated natural communities. This aternative would likely perpetuate oak decline
across much of the Mark Twain National Forest.

Standards and guidelines restricting artificial regeneration are included in management area
prescriptions. No artificial regeneration isalowed in MP 3.1, 3.3, 3.4, 6.1, and 6.2. Artificial
regeneration is allowed in MP 3.2 only to meet high value hardwood stocking objectives,
even though 3.2 is part of the historic pine range.

Standards and guidelines restricting pre-commercial thinning and release are included in
some management area prescriptions. There is no pre-commercial thinning in MP 3.1, 3.3, or
4.2. Noreleaseisalowed in MP 3.1, 3.2, 3.3, 6.1, and 6.2.

This alternative would have 112,000 acres of reforestation. Most would be by natural
regeneration of species presently growing on site. Reforestation to historic oak-pine by
planting or seeding shortleaf pine would be prohibited on over 80 percent of suitable lands. A
small amount of movement towards historic timber types would be possible by using timber
stand improvement treatments and commercial thinning to favor desired species, in stands
where they exist. However, an overabundance of black and scarlet oak susceptible to oak
decline would continue to exist on large areas of the Forest.
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Alternative 5 has a large amount of pre-commercial thinning and release in the areas where
allowed. On land where pre-commercial thinning or rel ease treatments are prohibited the
following effects would occur:

e many overstocked stands would grow dowly and stagnate, and in an unhealthy
condition they would be susceptible to insect and disease attacks

e anincrease in shade and buildup of leaf litter would cause groundcover vegetation to
weaken and die, reducing species diversity

e desirable treesin young stands overtopped by competing vegetation would grow
slowly and have poor survival rates.

A large amount of intermediate thinning is planned for this alternative. Treatments would
reduce stocking to increase growth and enhance forest health. However, basal areas would
not be reduced enough to restore natural community typesin most areas; no “restoration”
thinning is planned for this alternative.

Cumulative Effects
Cumulative Effects Question

What are the incremental effects to the ecological integrity of natural communitiesin the
context of Range of Natural Variability?

Cumulative Effects Area and Timeframe

The analysis areafor cumulative effects for natural communities includes forest lands
distributed across Management Prescriptions 1.1 and 1.2, and all activities on other federal,
state, industrial and private lands within the Forest boundary and lands between al nine units
of the Mark Twain National Forest. This analysis area encompassing these 9 units, inclusive
of MP 1.1 and 1.2 stretches over 200 miles from west to east, and over 150 miles from north
to south. This arearoughly covers the Ozark Highlands ecological section, and a portion of
the Central Dissected Till Plains section. Several ecological and biological assessments point
to continued concerns regarding loss of biodiversity that is distinct to this ecoregion (Nigh
1992, Nigh 2002, Pell et al. 1999, Y atskievych 1999, Pflieger 1997, Ozarks Ecoregional
Assessment Team 2003).

For purposes of analyzing the effects to biodiversity and natural communities, the timeframe
selected is two decades. Thistimeframe is sufficient to evaluate whether projected activities
are moving affected environmental elements (currently degraded natural communities)
toward desired conditions assuming that aggressive management treatments commence
shortly after plan approval. Further, thistimeframe is consistent with monitoring and
evauation studies conducted by other state conservation agencies and non-profit conservation
organizations that have examined management effects on restoring ecosystems since the early
1980’ s (McCarty 1998, Packard and Mutel 1997, Nelson 2005). Finally, various conservation
agencies and private conservation organizations can generally assess trends in sensitive
populations and threatened natural communities within this timeframe.

Past, Present and Reasonably Foreseeable Future Actions

The FEIS (Appendix D and Chapter 3, Affected Environment under Ecosystem
Sustainability) explains how much of the present-day altered ecological condition resulted
from a chronology of exploitation events stemming from post-European settlement.
Recognizing that the ecological integrity of the Midwest was at risk and threatened with
further loss, state and federal agencies formed the Missouri Natural Areas Program in 1977.
Its purpose isto inventory, classify, designate and manage |ands to protect elements of
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Missouri’s natural diversity. The program established the Missouri Natural Heritage Database
in 1981. The database houses over 15,000 element occurrence records for species and natural
communities of conservation concern, protected areas, semi-protected public and private
lands. Twenty five comprehensive natural features inventories provided the data for the
Program. Expertstrained in natural features inventory methods and techniques systematically
assessed the ecological integrity of respective counties, including all of the 29 counties
encompassing the Mark Twain National Forest. In the context of sustaining healthy, high
integrity natural communities, these programs assess the present landscape condition in
context of the RNV for historic natural communities, biodiversity, natural processes and the
status of plant/animal species of conservation concern. As explained in the FEIS, it was not
until recent years that scientists and natural resource managers understood how their
management actions affected ecological integrity in context of pre-European conditions.
Thus, natural feature inventories serve as the basis from which to determine and compare the
present-day status of ecological integrity as compared to the higher quality conditions that
occurred at the time of European settlement. Ecosystem restoration efforts ongoing for the
past 25 years help benchmark desired conditions.

The Missouri Resource Assessment Partnership (MoRAP) provided Landsat satellite imagery
from which to analyze vegetation patterns across ecological subsections. These land cover
images and natural features inventories show that RNV for alarge part of the Ozark
Highlandsis significantly altered on private lands. Private ownership patterns on the Mark
Twain National Forest vary significantly by individual ranger district. Significant impacts
have occurred more on private lands adjacent to the Mark Twain than on the Forest itself.
Thereisahigher occurrence of restorable, sizeable underrepresented natural communities on
the Forest than on most private lands, except private lands and other public lands on portions
of the Current River Hills, St. Francois Knobs and Basins, and Meramec River Hills. Because
the historical disturbance processes are out of RNV on private |lands adjacent to the Mark
Twain, most remaining remnants will continue to degrade in quality or disappear altogether.
Habitat destruction, conversion to cool season pasture, unnatural succession, deterioration of
sensitive native species (due to domestic grazing, fire suppression and dense woody growth),
and development are factors affecting the environment on private lands in and around the
Mark Twain National Forest. Population and demographics trends provided in Table 71 and
68 further substantiate land use and development trends across the Ozarks. The number of
housing units increased by 23% between 1990 and 2000 on the Mark Twain National Forest.
Further medium to high changes are expected between 2000 and 2030 (Forests on the Edge,
Stein et al. 2005).

The EPA and MoRAP have developed modelsto look at significant ecosystems
(Development of Critical Ecosystem Models for EPA Region 7; Regional Geographic
Initiative Report, September 2004). Relevant to assessing and evaluating the relative status
and trends in ecosystem integrity, general inferences are made from the combined spatial
maps of agricultural threats, land demand, conservation opportunity areas and no-conversion
patches. However, these spatial datasets are limited in their ability to convey specific
information on vegetation integrity otherwise assessed by on-the-ground ecologists and
botanists.

The Affected Environment section of the Ecosystem Sustainability chapter outlines the
effects of past land use following European settlement in the early 1800s. Various
conservation assessments (see Chapter 3-63 of the FEIS) explain the present-day status of
ecosystem integrity resulting from this history of land change. This chronology of change is
further outlined in Nelson (2005). The most extensive past actions include over 100 years of
overgrazing, fire suppression, extensive deforestation, urbanization/housing development,
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road building and land conversion to other uses. For example, nearly 40% of the Ozark
Highlands are now covered in non-native cool season grasses, over 4% in row crops and 1%
urban (Missouri Resource Assessment Partnership 1998). The Missouri Agricultural Statistics
Services website shows that farming and livestock grazing remain as pressing impacts on
private lands surrounding the Forest.

Whether portions of the Mark Twain move toward or away from the Range of Natural
Variability for various natural communities depends on the current condition, threats by non-
native invasive species and l0ss of species richness, recoverability and planned treatments.
The general effects of various management actions (and whether the Forest actively moves
lands toward desired healthier conditions) are explained on pages 3-75 through 3-79 of the
FEIS. If the purposeis ecosystem restoration (MP 1.1 and 1.2), treatments are most intense
and are directed at emulating historical disturbance processes. These activities move portions
of the Forest toward the desired condition most rapidly and over the largest areas as proposed
in Alternatives 2 and 3. Such activities may offset the negative, long-term consegquences of
continued ecological degradation on adjacent private lands and best meet the natural
community viability criteria given in the Ozarks Ecoregional Conservation Assessment.
Activities projected in MP 2.1 may favor moving natural communities toward the desired
condition over the short term, but may eventually result in some loss of more sensitive
speciesin 20 to 50 years. Areas receiving no treatment, especially in historical woodlands,
savannas, glades and fens, will deviate the quickest from RNV with consequences for loss of
viability for species of conservation concern and general biodiversity. The 1986 Forest Plan
does not provide much proactive direction for ecosystem management, nor do the
management prescription purposes match actual ecological conditions and needs.
Additionally, any activity or threat spanning decades that does not recover natural community
health will likely favor disease, non-native invasive species and eventually irreversible loss of
species diversity.

The relative amounts of projected management activities, directed at restoring RNV for
terrestrial natural communities, must be to mimic disturbance regimes for many decades
beyond the Plan period. Desired RNV conditions for natural communities will take 10-30
years to restore groundcover and more than 100 years to restore the structural, mixed age
class composition of trees and shrubs. Budget constraints may restrict how much is achieved
during the Plan period, and require that large-scale ecosystem restoration efforts take up to 30
yearsto initiate in stages. Gains in species diversity and recovery of plant and animal
populations of conservation concern may occur as natural communities are recovered on a
scale sufficient to meet species needs. In contrast, 10sses in species richness may reach
critical thresholds for those lands yet to be treated or due to factors beyond the control of the
Forest.

Other conservation initiatives are in place from which to strategically plan and execute
similar ecosystem restoration efforts. The Comprehensive Wildlife Strategy (CWS) isa
federal/state-coordinated wildlife grant program that targets species and natural communities
of greatest conservation need. The Missouri Department of Conservation is coordinating a
statewide effort for agencies, organizations and conservation individuals to meet and develop
local conservation plans focused on concentrated opportunity areas where constellations of
species of concern and natural communities still occur. Management Prescriptions 1.1 and 1.2
are integral opportunity areasin this process. The Mark Twain National Forest does not know
yet to what extent actions resulting from these planning initiatives will contribute toward
restoring natural communities. These conservation opportunity areas for the most part occur
on other state and federal lands, but do include some private lands. Examples of present
actions include restoration of pine woodlands on Peck Ranch Conservation Area near Eleven
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Point Ranger District, glades on Caney Mountain near the Ava Ranger District, Restoration
of glades at Roaring River State Park adjacent to Cassville Ranger District and igneous
glade/woodland restoration at Taum Sauk Mountain State Park near Potosi Ranger District.
However, most of these restoration projects fall outside of the otherwise distinctive
conservation portfolio areas identified by The Nature Conservancy. In many cases, only the
Mark Twain National Forest exclusively contains opportunities for ecosystem restoration in
select portfolio areas.

Conclusions

In summary, the Ozarks Ecological Conservation Assessment (OECA) hasidentified 5.26
million acres across the Missouri Ozark Highlands with the purpose of maximizing the
aggregate viability of distinctive natural communities and target plant and animal speciesin
25 terrestrial portfolio sites (12 of which cross the MTNF). Of this acreage, alow of 125,745
to ahigh of 663,810 acres (438,393 acres for Alternative 3) in Management Prescriptions 1.1
and 1.2 encompass these portfolio sites. This OECA assessment, along with information
provided by the Missouri Resource Assessment Partnership (MoRAP) and through the
Missouri Department of Conservation’s Comprehensive Wildlife Strategy (CWS), are

devel oping conservation approaches that would most efficiently conserve viable examples of
globally significant biodiversity features.

Additionally, the Missouri Department of Conservation is completing 18 Conservation
Opportunity Area (as part of CWS) profiles for the Ozark Highlands with an additional 18
planned in the future. Each COA profile includes goals, objectives, active and projected
ecosystem/habitat restoration projects, funding sources and timeframes for project
implementation. This initiative includes the portfolio and the Mark Twain NF' s Management
Prescriptions 1.1 and 1.2 boundaries.

Appendix E (Representations of Terrestrial Natural Communities in the Missouri Natural
Heritage Database and Missouri Natural Areas System; Nelson 2005) provides statistical
report totals for occurrences of high quality managed natural communities statewide
occurring on public, non-government organization and private lands. While the numbers are
statewide, most of the acres likely occur in the Ozark Highlands given the regions relative
degree of naturalness. The report summary indicates 1,923 Heritage occurrences with 28,127
acresin Natural Areas, 86,593 acres on public lands and 44,367 acres on private lands. This
represents less than 0.3% of the state’' s acreage. Each area occurrence ranges from less than
one acre to ahigh of 7,028 acres. Many areas are relatively small (less than several hundred
acres) and widely dispersed across highly fragmented ecoregions.

Appendix E shows that 9,557 acres within Natural Areas, 17,930 acres on public/non-
governmental and 4,249 acres on private lands count toward protection of Missouri woodland
types; only 571 acres of savannatypes; and 11,620 acres of glade complexes statewide. The
summary indicates that adequate representation is not close to being accomplished. The
Appendix E summary from the Natural Heritage Database may not count all present acreages
being actively restored. These include stewardship sites on Missouri state parks, conservation
areas and private lands. No summation of projected or planned ecosystem restoration
activities currently exists although CWS may provide the means of summarizing overall
objectives for the Ozark Highlands. A range of 97,411 to 149,189 acres of various natural
community types are projected for treatments on the MTNF during decade onein
Management Prescriptions 1.1 and 1.2. The Missouri Department of Conservation, Missouri
Department of Natural Resources and The Nature Conservancy are actively restoring
underrepresented, fire-adapted woodlands and glades throughout the Ozarks. Desired
conditions are at the early preliminary restoration stages, and acreages likely total less than
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100,000 scattered in smaller sites throughout the Ozarks. This acreage figure may doublein
the next decade, depending on the success of implementing CWS Opportunity Area projects.
In the meantime, public and private lands not actively managed to restore ecosystems will
continue moving away from the range of natural variability, subject to continued population
growth, agricultural/deforestation fragmentation, exotic species invasion, overgrazing and
loss of species diversity.

Wildlife Habitat Management
Introduction

Proposed Changes
Natural community restoration: moving toward range of natural variability

The Mark Twain National Forest is combining seven formerly separate management
prescriptions (MP 2.1, 3.1, 3.2, 3.3, 3.4, 3.5, 4.1) into three (MP 1.1, 1.2 and 2.1) with an
emphasis on ecosystem restoration (MP 1.1), ecosystem restoration and dispersed recreation
in a semi-primitive motorized setting (MP 1.2) and enhancement of natural communities
(MP2.1). This ecological approach isintended to view the landscape in the context of
restoring forest health and ecological integrity for a greater portion of the Mark Twain rather
than having separate groups of land allocations with different natural community or wildlife
emphases or standards. Standards and guidelines for these management prescriptions provide
for management to mimic key ecosystem components, structures and processes appropriate to
the historic range of natural variability known for respective natural communities.

The assumption behind range of natural variability is that restoring and maintaining
landscape conditions within distributions that organisms have adapted over timeisthe
management approach most likely to produce sustainable ecosystems (Manley et al. 1995,
Baydack et al. 1999). With respect to wildlife, the earlier discussion regarding range of
natural variability for ecosystems provides insightsinto the broad range of natural
communities (Nelson 2005), their historical patterns and wildlife and plant habitat
requirements. There is aneed to examine our traditional tools—such as timber harvest, exotic
species control, brush removal, and prescribed burning—for their usefulness in restoring or
enhancing ecosystems to accomplish wildlife management objectives. There is much new
information on the classification, characterization, location, ecological condition, and specific
management prescriptions needed to restore and maintain natural communities.

A significant change includes the creation of Management Prescriptions 1.1 and 1.2 asa
means of efficiently targeting conservation of Missouri’s globally significant biodiversity as
identified in the Ozarks Ecoregional Conservation Assessment (TNC 2003). These
prescriptions provide direction for determining arange of acres by ecological subsection in
which to start ecosystem restoration activities over the Plan period. Ecosystem restoration
activities are guided by desired conditions for various natural community types and specified
descriptions of natural communities associated with various subsections (Appendix A of the
2005 Forest Plan). The 2005 Forest Plan allows for a wide range of management activities to
meet these desired conditions, especially for underrepresented natural communities. The
Mark Twain may use modeling of ecological landtypes, natural communities and landtype
association groups for purposes of conservation planning and project implementation
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Eliminate age-class wildlife management objectives

A significant change proposed will continue providing the habitat variations currently based
on creating various age class and open land stands, but in different ways. Major changes
include setting desired conditions for managing a range of variability in structure,
composition, basal area and ground cover characteristics for natural communitiesin
Management Prescriptions 1.1 and 1.2.

Native grasslands and artificial openlands

Natural grasslands are glades, native prairies, and seeded/planted native grass on appropriate
sites where the historic range of natural variability was former grassland. Artificial openlands
are old fields, abandoned non-native and highly degraded pastures, cool-season pastures, food
plots and warm season plantings outside the range of natural variability for the historic
vegetation. Artificial openlands maintained or improved would not exceed the current amount
within the Forest boundaries, unless future acquisitions would include these types of habitats.

Since the definition of natural grasslands and artificial openlands is somewhat different from
the 1986 Plan definition of open and semi-open habitat, that amount of acreage between
Alternatives 1-4 and Alternative 5 will be quite different.

Native grasslands and artificial openlands are important to wildlife species, especially early
successional and select game species. The Mark Twain will manage within the limits of what
artificial lands that already occur on the Forest, or any additional open lands acquired through
purchase with emphasis on maintaining or restoring native grasslands.

Regeneration

According to the 1986 Plan, stands could be regenerated based on growth of select tree
species without considering the desired conditions for site appropriate natural community
types. The maximum amount of suitable land to be regenerated was set as that necessary to
meet wildlife habitat objectives. Under the 2005 Forest Plan, regeneration cuts would
consider natural community characteristics including retention of 7-10% of the harvest unit in
reserve trees, including combinations of the largest, long-lived tree species appropriate to the
local site, standing dead trees and living cavity or den trees.

Standards and guidelines would also place increased emphasis on moving the Forest toward
desired conditions for natural communities through restoration of spatial patterns of
vegetation patches and age classes (Appendix A of the 2005 Forest Plan). For example, the
size of restoration cuts may range as large as 500 acresin the Ava/Cassville/Willow Springs
Ranger District to mimic the historical range of large patch glade/open woodland complexes
known to occur in the White River Hills Subsection. Ecosystem restoration should encourage
well-distributed habitat, ecosystem function (mimicking disturbances), and greater
connectivity between associated ecosystems, especially in MP 1.1 and 1.2.

Early successional habitat criteria

Early successiona habitat is any stand of treeslessthan 10 years old, created by natural or
human-related disturbances. It is generally a natural structural stage of a savanna, woodland
or forest natural community containing dominant or characteristic herbaceous plants (see
glossary).

All even-aged regeneration harvests shall retain a minimum of 7%-10% of the harvest unit in
reserve trees and reserve tree groups, which should include a combination of:

o Thelargest, long-lived species occurring on the site (pine, white oak, post oak,
hickory, black gum),
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e standing dead trees,
e cavity or dentrees

Reserve trees and reserve tree groups should be spaced to mimic natural community structure
and composition.

Reserve tree groups should include a combination of at least 5 trees. Where opportunities
permit, locate some reserve tree groups within drainages.

Downed woody material should be left on site whenever possible.
Old Growth

One of the key habitat components to support the range of native terrestrial wildlife speciesis
old growth habitat, which includes large, old trees, downed material, snags, varying structure.
Few areasin Missouri have trees older than 50-75 years and most virgin forests were cut in
the early 1900's (MDC 1986). Some old stands greater than 2 acres with groupings of trees
surviving major logging since European settlement (over 175 years old) still exist on the
Forest.

Old growth incorporates the range of natural variability of forest, woodland and savanna
natural communities. The desired condition characteristics are based on canopy, presence or
absence of midstory and understory, ground layer, age-class distribution, presence or absence
of snags and/or down or decaying woody debris and fire effects (Appendix A of the 2005
Forest Plan). The age at which old growth develops and the specific structural attributes that
characterize old growth will vary widely according to natural community type, local site
conditions and the ecological disturbance factors (wind, fire, insects, ice storms).

Regardless of the natural community type and its structural variation, stand ageisacritical
element in moving toward old growth conditions. Tree species longevity applies to those late
stages of atree’s lifespan in which certain desirable structural characteristics appear long
after atree’ s economic rotation age (i.e., crown structure is stabilized, heart rot increases
creating hollow bole and limbs, limbs lost due to weather events and lightning, large size).
These characteristics begin appearing at or after rotation ages for select tree species. Old
growth forests, woodlands and savannas are stands of mature trees that are 100 years old or
more. Efforts should be made to designate permanent old growth on sites currently exhibiting
characteristics of desired natural communities and within the range of natural variability.

Certain forest and some closed woodland natural communities historically devel oped
relatively free of stand or understory replacement disturbances over along period of time. In
the absence of moderately intense, frequent fires or other major disturbances, these natural
communities contained a high number of snags, downed decaying logs of various sizes and
shapes, multiple canopy layers and a diverse herbaceous layer on deep organic litter. Some of
these forest and woodland natural communities were subject to more frequent stand replacing
disturbances. Events including storm downbursts, long interval stand replacement fires,
tornado damage, ice and snowstorms and insect damage change the understory, subcanopy or
canopy.

Savannas, open woodlands and some closed woodland natural communities exhibit different
old growth characteristics resulting from the effects of moderate to high frequency, but low
intensity fires. Long-lived trees are still present, but vary in age class distribution and canopy
openness. Shrubs, regenerating tree species, grasses and forbs dominate the ground layer
replacing the deep leaf/organic layer typical of other types of old growth. Snags and some
downed woody material occur but are not as prevalent as in the other types. Old growth in
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fire-dependent forest types may not differ from younger forestsin the number of canopy
layers or accumulation of down woody material.

As described in the Physical and Biological Setting section, the chronological sequence of
land use changes resulting from post-European settlement created conditions falling outside
the range of natural variability for old growth natural communities. Most natural
communities, following exploitation of timber and grassland/forage resources, were allowed
to undergo succession regardless of their past or present condition. Portions of the Forest
formerly occupied by savanna, prairie, open and closed woodland and glades unnaturally
moved outside their RNV without restoration and management. This type of old growth often
resultsin decreased diversity of those species once characteristic of the historic natural
community, and an increase in generalist species adapted to disturbance-free old growth
characteristics. Old growth at the limits of or outside of RNV occurs across much of the
Forest in stands that currently meet the age class definition of old growth and which differ in
composition and structure from the historic range of natural variability.

Management direction in the 2005 Forest Plan provides for representation of various old
growth stand types as outlined in Appendix A of the 2005 Forest Plan for MP 1.1 and 1.2.
Further, management activities may be distributed across the landscape to mimic historical
vegetation patterns and provide for quantities of old growth natural communities. Emphasisis
given to treating under-represented natural communities as described in Appendix A of the
2005 Forest Plan for each individual Management Prescription 1.1 and 1.2 areas.
Additionally, the plan directs the Mark Twain NF to inventory Forestlands for standsin
excess of 175 yearsold (i.e. those essentially missing any logging activities since European
settlement). Severa stands in excess of two acres or more do occur.

The determination of astands’ status as old growth will be based on age of large trees, past
disturbance (including fire), basal area, tree size or DBH of large trees, stand density and
number of standing snags and down logs per acre (USDA Forest Service 1997).

For a stand to be considered old growth, only minimal evidence of past human disturbance
which conflicts with the old growth characteristics of the area should be evident. Recent
vegetative management, which maintains or moves the stand toward old growth
characteristics, including thinning and prescribed fire, would be allowed. Nowacki (1993)
indicates that fire and its frequency are important in the disturbance regime for most old
growth forest community typesin southern Missouri. Field inventories to identify stands with
old growth characteristics are needed.

Healthy Forest Initiative (HFI) and Healthy Forest Restoration Act (HFRA) for Old

Growth

The Healthy Forest Restoration Act (HFRA) requires that when the Forest Service uses
HFRA authority, they will "fully maintain, or contribute toward the restoration of the
structure and composition of old-growth stands according to the pre-fire suppression old-
growth conditions characteristic of the forest type, taking into account the contribution of the
stand to landscape fire adaptation and watershed health, and retaining the large trees
contributing to old-growth structure." (USDA and USDI 2004)

The direction identified in the 2005 Forest Plan for identifying desirable old growth sites,
designating permanent old growth stands, and retaining old growth characteristics, including
structure and composition, complies with the HFRA.
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Issue - Wildlife Habitat Management

There are different views about how the Forest should be managed for the full array of
wildlife species and habitats, whether rare or common, and what habitats and species should
be emphasized. Forest Plan revision will establish goals for the types, amounts, distribution,
spatial pattern, and function of wildlife habitats.

Key Indicators

Acres of natural community savanna, woodland and forest meeting desired
condition for old growth natural communities.

Thisindicator highlights the differences between alternatives because the changesin acres of
savanna, woodland and forest natural communities (MP 1.1 and 1.2) treated. This gives an
indication of old growth natural communities acres, thus providing support for viability for
those species requiring old growth habitats. Acres treated in various ways could help restore
structural aspects of old growth natural communities.

Table 14 - Key Indicators for Old Growth Habitat

Alternative
Current
Key Indicator Units Condition 1 2 3 4 5*
OG Natural Range of na 24,200 125,900 83,400 24,200 0
Communities Types Acres to to to to
Treated in 1st decade 37,200 193,900 128,400 37,200
Natural Community Acres n/a 5,400 36,700 24,500 12,100 <5,000
Old Growth in 50 years
Natural Community Acres n/a 10,800 73,500 49,000 24,200 < 10,000
Old Growth in 100
years

* Acres for Alternative 5 are based on reforestation to historic oak-pine, limited to less than 20% of the suitable land
and minimal treatment for restoring stands and creating natural community old growth.

Affected Environment

The Ozarks Ecoregional Conservation Assessment, Missouri Biodiversity Report,
Ozark/Ouachita’ s PIF Bird Conservation Plan, Terrestrial Natural Communities of Missouri
and Ozark/Ouachita Highlands A ssessment—all point to the problem of declining plant and
animal populations resulting from habitat 1oss and current vegetation conditions existing
outside the range of natural variability. The consequences of change resulting from post-
European settlement (Ecosystem Sustainability-Affected Environment), is a chronic Forest-
wide problem for many species, especially those associated with grass/forb dominated
woodlands, savanna and glade complexes, and forest interiors.

Historic Condition (Range of Natural Variability)

Habitats are areas within natural communities where physical and biological elements
provide a suitable environment for the food, water, cover, breeding, roosting shelter,
wintering and space resources needed for plant and animal livelihood. Prior to European
settlement, natural communities were characterized by species richness, abundance, diversity,
the presence of native herbivores, large predators and relatively intact soils. Interactions and
functions of plants and animals were bound by an abundance of flowering forbs and grasses,
hard mast-producing oaks and hickories interspersed in patterns and sizes ranging in the tens
of thousands of square miles. The expansive cover of flowering and seeding herbs provided
abundant food and cover for thousands of invertebrate species, many which were uniquely
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adapted and confined to one or severa of the hundreds of plant species. Beilmann and
Brenner (1951) credit the abundance of wildlife at the time of European settlement to highly
productive open woodlands covered in seed and fruit-bearing grasses, wildflowers, open-
grown oaks and shrubs—all linked to the replenishing influence of fire. Likewise, thisinsect
abundance provided forage for huge numbers of birds, small mammals, reptiles and
amphibians.

Current Condition Compared to Range of Natural Variability

Chapter 3-94

Over 700 wildlife species (birds, mammals, amphibians, reptiles and fishes) occur in
Missouri. About 670 species occur within counties containing Mark Twain National Forest
lands. However, the presence, abundance, distribution patterns and viability of many species
in the Ozark Highlands have changed since the time of European settlement as follows:

Historical exploitation of animal populations by trapping, hunting and habitat
destruction has extirpated the passenger pigeon, Carolina parakeet, red-cockaded
woodpecker and ivory-billed woodpecker from Missouri.

While till present elsewhere, viable reproducing, free-roaming populations of golden
eagle, red-cockaded woodpecker, gray wolf, mountain lion, bison and elk are now
absent in the Missouri Ozark Highlands.

Game speciesincluding white-tailed deer, beaver, river otter, wild turkey and black
bear were exploited during settlement for food, sport and fur, with their numbers
initially reduced to critically low levels.

Systematic clearing and logging of forests and woodlands from the late 1800’ s to the
early 1900’ s led to initial expansion of open shrublands and barrens thereby
increasing bobwhite quail and eastern cottontail rabbit populations. Subsequently,
these numbers have declined below historical levels due to more intensive land use,
especialy conversion to cropland, exotic pastures and dense second growth,
overstocked woodland.

Subsequent conservation measures have resulted in population expansion of
generalist species perhaps beyond the capacity of historical ecosystems including
white-tailed deer (Rooney et al. 2003) and wild turkey (except in select Missouri
counties).

The Missouri Department of Conservation is directly responsible for managing and
regulating wildlife population numbers for many mammal, bird, fish, reptile, and
amphibian vertebrates with varying success. Current wildlife numbers may not
coincide with historical numbers due to social issues, like poaching, anti hunting and
trapping, impractical controls in urban areas, irreversible habitat |oss, etc.

The black bear is successfully breeding and expanding its range across the Ozark
Highlands, but is below its historical population numbers and area range.

Limited sightings and road kills have verified the presence of afew mountain lionsin
Missouri, but they are not known to be successfully breeding anywhere in the state.

The abundance of invertebrate and vertebrate species associated with the former high
biomass and species richness of woodland, savanna, prairie and glade groundcover is
reduced due to widespread overgrazing and fire suppression. The list of invertebrate
species of conservation concern continues to grow as additional research continues
(Balard and Greenlee 1996).
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¢ Non-native feral hogs occur on portions of the Forest and are causing ecol ogical
damage, especially in wet-mesic to wet bottomland forests, small springs, fens and
acid seeps.

o Native fish and aguatic vertebrate/invertebrate population structure, abundance and
diversity is modified for many streams and rivers, especially those with competing
populations of non-native trout or other stocked native fish species. We do not know
what specific effects or impacts non-native fish species might have on native
vertebrate or invertebrate popul ations.

e The current patterns, amounts and distributions of remaining damaged natural
communities do not mimic their historical patterns; therefore, the abundance and
distribution of wildlife species have shifted as aresult. Many wildlife species
associated with open land and early successiona habitats have decreased while those
adapted to late successional forest have increased.

Early Successional Habitat

Early successional or seral habitats are created by both natural and human-related
disturbances, creating diversity across the landscape, providing habitat for numerous species
(Thompson and Dessecker 1997). Foraging and nesting activities are directly affected by the
distribution and abundance of early successional forests (Trani et a. 2001). Early
successional species such as Bachman's sparrow, northern bobwhite, prairie warbler, bobcat
and woodcock are declining in population, paralleling declinesin early successional habitat
(Trani et al. 2001). Ninety-five of the 187 neotropical migrant birds which breed in the
Midwestern United States use shrub-sapling or young forest habitats. Approximately 1/3 of
those species are declining in population (Thompson and Dessecker 1997). Early seral
habitats are especially important to indigo bunting, eastern towhee, yellow-breasted chat and
ruffed grouse.

Currently, the minimum viability standards and Desired Future Conditions (DFC) for the
1986 Plan are not being met for early successional habitat. There are approximately 37,000
acres or 2.5% of the Forest in early successional habitat. However, in 1999 and 1989, there
were an estimated 65,100 acres (4.3%) and 97,000 acres (7.3%), respectively, of early
successional habitat on the Mark Twain NF (USDA Forest Service 1999f). This represents a
42% to 66% reduction of early successional habitat on the Mark Twain in the last 15 years.

Native Grassland and Artificial Openland Habitat

Grasslands with native species and artificial openlands cover about 3 percent of the Forest.
Grass and grass-like species commonly found in many of the converted artificial grasslands
include both warm-season and cool-season forbs. An estimated 1,500 acres of prairie
historically occurred on the Forest, maintained primarily by fire and grazing. Today, only a
few acres remain on the Cedar Creek unit. Most other former prairie sites recorded in the land
surveyor notes are highly degraded and would require high dollar investments to reconstruct.
Native grasslands on Mark Twain NF include native warm-season grass fields and glades.
Artificia openlands include non-native cool-season grass fields. Using the 1986 Forest Plan
definition, there are approximately 151,000 acres of open and semi-open habitat.

Some of these open, grassy areas are extremely small in size (i.e., 0.05 acres), and do not
provide habitat for the Henslow’ s sparrow or other sensitive species, which benefit from
patches greater than 5 acres. Some species, such as the hooded warbler are found primarily in
patches < 1 acre (Thompson and Dessecker 1997). Existing grassland areas on the Forest vary
in size from less than 1 acre to over 200 acresin size. Artificial openlands range from less
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than 1 acre to over 150 acresin size. There are over 290 speciesin Missouri that use
grasslands and openlands (MDC 20044).

Many of these grasslands and openlands were originally private pastures or croplands, and
may not be ecologically suitable sites. Approximately 35% of artificial openlands are
currently within Riparian Management Zones (RMZ) or Watercourse Protection Zones
(WPZ); approximately 15% of natural grasslands are within the RMZ or WPZ.

Old Growth Habitat
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Old-growth forests provide important habitat conditions and serve as source areas for certain
plant and animal species. They also help maintain stable, productive soils and high quality
water; provide unique sites and opportunities for research studies; and serve as reference sites
for monitoring the effects of forest management practices, air pollution, and other
environmental change factors. Native Americans, as well as other members of the public, also
attach spiritual and aesthetic valuesto old growth. In addition to providing awide array of
wood resources, they provide a setting for many Missourians to pursue their recreational
interests, whether they involve sporting ventures like camping, hunting and fishing, or more
‘non-consumptive’ activities such as hiking, bird watching, or enjoying forested settings.

Within the Mark Twain National Forest’s land base, about 13,600 acres of trees are older than
150 years, and only 3,300 acres older than 175 years (CDS database). Currently, limited
management is occurring to achieve old growth characteristics. The larger the area, the more
likely that species requiring interior habitat rather than edge habitat will be present.
Additionally, an area should not be isolated from National Forest System Land nor in areas
known to be old pine plantationsin order to be permanently designated old growth.

The existence of old growth on the Mark Twain NF has not been confirmed through field
inventories across the Forest, although some stands do meet the age criterion. The Forest did
not manage any areas specifically for old growth conditions under the 1986 Plan. However,
stands were designated as future old growth. Future old growth consists of any area managed
in such away that old growth characteristics will tend to prevail in the future and across a
large spatial scale. These areas may include natural areas, wilderness areas, Wild and Scenic
River corridors, Table Rock and Lake Wappapello buffer zones, and bat cave aress.

In these locations, few improvements exist or are planned, and vegetation management is
limited primarily to benefit habitat or to improve the condition for which the areawas
established. Manipulation in these areasis limited. Stands of trees will likely not be
harvested, awide range of tree sizes may exist, snags and logs often remain, interior-
dependent species may use the area, and other characteristics of old growth will be evident.

It can require 100-250 years for stands within different natural communities to develop old
growth characteristics in Missouri under natural conditions (MDC 1986).

The current characteristics and amount of old growth on the Mark Twain is difficult to
estimate because of the changed old growth criteria between 1986 and the present. The Forest
does not have an inventory of old growth habitat based on stand structure and tree
characteristics. However, existing stand data can be used to provide an evaluation of existing
old growth and effects to old growth based on stand age and size density.

Late successional forest stands have some of the characteristics of old growth and provide
many of the functions of old growth. Late successional forest can be considered to be
represented by stand condition 4 (mature), animal habitat type (AHT) 23-31 (mature and old
growth pine, oak-pine, and mixed hardwoods), stand density of 8 and 9 (sawtimber at 40-69%
and 70+% stocking levels, respectively).
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Many forest types will be evaluated for late successional/old growth potential using data from
the CDS database.

In Missouri, approximately 270 wildlife species use old growth and over 80 of these species
are heavily dependant on old growth and its environment (MDC 1986). Old growth attributes
important to wildlife include large diameter trees, dens and cavities in trees, standing snags,
multi-layered vegetation structure, dead and down woody material, herbaceous vegetation
and tall canopy.

Large downed logs provide essential habitat for many species and contribute to attributes and
functional features of most later successional and old growth habitats. Speciesincluding tiger
salamander, slimy salamander, skinks, gray tree frog, ovenbird and Louisiana water thrush
require dead and down woody material for part or all of their life requirements. Large old
trees and snags in open woodlands and savannas provide nesting and roosting habitat for
bluebirds, red-bellied woodpecker, fox squirrel and broad-winged hawk.

About 33% of the forested acres on the Mark Twain National Forest, are |ate successional
forests. These are composed of forests 80 years and older. It will change in the future as
younger forests mature and move into the late successional structural stages and as natural
and human-caused disturbances move some of these late successional forests into younger
structural stages.

Approximately 8% of the forested portion of the Mark Twain is at old growth age;
distribution is also an important consideration. Late successional and old growth forest are
well distributed across the landscape.

Old growth patch size was analyzed using GIS. Old growth patches are defined as connected
old growth stands of all cover types. Results of this analysis are displayed in Figure 33.

Figure 33 - Old Growth Forest Patches
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The data shows that there are many more small patches than large patches. Over thirty
percent of old growth acreage is in large patches (>100 acres), whereas, over 50% of the old
growth polygons are 20 acresin size or less.
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Environmental Consequences

Effects Common to all Alternatives
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Continued existence

All alternatives are intended to meet the minimum viability needs of wildlife and plants. Each
aternative allows management to maintain viable and well-distributed populations and
habitats by ensuring that environmental conditions are present in quality, quantity,
distributions and spatial patterns that adequately represent the range of natural variability for
appropriate natural communities. The 2005 Forest Plan acknowledges that well distributed
populations and habitats cannot always exist for some rare, disunct, localized species or
species that depend on a narrow habitat or niche, or species in which the existing population
statusis tenuous and beyond the ability of the Mark Twain to affect. It is not possible to
determine asingle, fixed population size above which a speciesis viable and below which
may be extirpated from an area. Habitats and sensitive population numbersin many areas
may already be low, stable or increasing. Consequently, any future viability estimates may be
expressed as likelihood, with associated measures of uncertainty.

Well distributed

The term “well distributed” must be applied differently depending on the historic population
structure of the species being considered. For some species, awell-distributed pattern is one
which a speciesis evenly distributed across the landscape. Examples may include the gray
squirrel, raccoon, white-tailed deer and wild turkey. However, many Ozark species are local
endemics, globally rare, declining or highly isolated. For these species, the concept of well
distributed must be based on the species natural history, present status, habitat conditions,
external threats and historical distribution. For these species, it is often not possible, practical
nor desirable to manage for broadly or evenly distributed habitat. Examplesinclude Mead's
milkweed, wood frog and Bachman'’s sparrow.

Important desired conditions for natural communities should improve habitats for many plant
and animal species. Each aternative varies in the amounts, quality and distributions of natural
community or habitat types. All alternativesinclude key objectives for diverse natural
community variations that provide for the minimum range of natural variability. Emphasisis
placed on restoring a wide range of distinct natural communities that are currently damaged
or reduced in size and distribution across the Forest.

Management activities complimenting the ecosystem restoration approach would create a
wide diversity of structura habitats and plant species abundancein MP 1.1, 1.2 and portions
of 8.1. The Forest Service both directly and indirectly affects wildlife population numbers,
diversity and species viability through the active or passive management of habitat.

Certain management practices would remain the same, including maintenance and some new
construction of food plots, wildlife ponds, artificial open lands and select silvicultural
practices. Their effects on most wildlife species are expected to remain as they have for
existing wildlife. Food plots tend to increase or attract generalist wildlife game species.
Maintenance of existing wildlife ponds should continue providing watering needs of
migratory waterfowl, breeding sites for aguatic invertebrates and vertebrates including ringed
and tiger salamanders.

New Forest-wide standards and guidelines would place a greater emphasis on managing for
desired conditions for site-specific natural communities. If prescribed burning is expanded,
regardless of alternatives selected, then wildlife associated with fire-mediated natural
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communities would be expected to increase at the expense of wildlife that now inhabit fire-
suppressed conditions.

Management constraints, especially inaction, will tend to decrease species diversity for
damaged savannas, open woodlands, fens and glades. Shiftsin wildlife associated with early
successional habitat to late successional habitat will continue. Populations of invertebrate
species associated with open, grass/forb-dominated natural communities will remain low or
decline.

The total amount and proportions of natural community types will differ between alternatives
and are dependent on the amount of land allocated to various management prescriptions,
specifically for ecosystem restoration and other uses. Ecosystem restoration is emphasized in
Management Prescriptions 1.1 and 1.2, but varies by amount across each alternative, except
Alternative 5, which does not include MP 1.1 and 1.2.

Thereisaneed for development of management techniques that mimic historic disturbances,
taking into consideration spatial scales, relationships to landform, historic vegetation, and
variability for structure and composition for distinct natural communities.

Oak Decline and Early Successional Habitat

About 400,000 acres of MTNF are at severe to moderate risk of oak decline. Inall
aternatives, it islikely that at least some portion of these areas would be affected to some
degree by oak decline, and result in small to large areas of dead and dying trees. Itis
impossible to predict how much area would actually be affected and to what degree.

Response to catastrophic disturbance is allowed in all aternatives, and al management
prescriptions with the exception of Wilderness (Management Prescription 5.1). In areas
where salvage regeneration cuts are made, additional early successional habitat would be
made available. In areas of oak decline where intermediate salvage harvests occurred, there
would be small gapsin the canopy suitable for species such as hooded warbler. In areas of
light to moderate oak decline, some areas may not be salvaged, but would be allowed to
naturally succeed. Inthese areas, some early successional habitat would be present in the
canopy gaps where trees naturally died. The amount of all these areas that would contribute
toward early successional habitat objectives would be determined during site-specific project
anaysis.

Direct, Indirect and Cumulative Effects
Early Successional Habitat
Effects Common to all Alternatives

Creation of early successional habitat either by natural or human disturbances may result in
species being killed, harmed, displaced, or temporarily disturbed, depending on the timing of
the activity. In addition, this activity may destroy sites for rare wildlife species that do not
readily reestablish elsewhere. Other effects include creation of early successional habitat
required by some species at risk, brood parasitism, increase in predation and creation of
edges.

Natural disturbances, such as tornados and windthrow, could occur at anytime of the day.
This could result in an increase in number of species killed or harmed if the event occurred at
night when most species are at rest. Human disturbances, such as timber harvest, would have
increased compact to soil, which would have a greater impact on burrowing species.
Activities, such aslogging, have noise associated with them, which provides some increased
time for mobile species to move from the area. Natural disturbances, even those occurring
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during daylight hours, are usually sudden and provide wildlife very little lead time to move
from the area. This could result in more loss of species from natural disturbances than from
human disturbances.

Aswith effects of timber harvest and prescribed fire, the direct effects of forest regeneration,
whether natural or human caused, are expected to be localized and relatively short-term (1-10
years). Effects may, however, be long-term (>10 years) if wildlife sites are not re-established.

Management direction for all alternativesis established to prevent or mitigate harm,
mortality, or destruction of rare species and key habitats. Therefore, direct effects from forest
regeneration are expected to be within an acceptable limit under all alternatives.

Currently, approximately 2.5% of the Mark Twain NF isin early successional habitat.
Alternatives 1-5 would vary in the amounts of early successional habitat after the 1% decade;
from 3.5% in Alternative 1 to greater than 7% in Alternatives 2-5.

Prairie warblers require early seral habitat. No minimum acreage requirement has been
established for this species. Thompson and Dessecker (1997), state that songbirds benefit
most from patches of regenerating forest greater than 5 acres, preferably 10 to 40 acres. Early
seral habitats provided by uneven-aged methods, such as selection with groups, are in patches
less than 2 acres. Therefore, these patches are too small to benefit prairie warbler and other
similar Neotropical birds. However, some songbirds, such as the hooded warbler, require the
smaller openings created by uneven aged management (Thompson and Dessecker 1997).

Studies show that clearcutting enhances the quality, quantity, and availability of food and
cover for white-tailed deer, rabbit, most game birds, all early successional songbirds, and
several rodents. Snags and logging slash left after clearcutting benefits cavity nesting birds,
raptors, and many amphibians and reptiles. Stand regeneration has a negative effect on
amphibians because clearcutting resultsin awarmer, drier, less stable environment that seems
inhospitable to them and may cause reproductive problems. While most studies show that
area-sensitive or edge-avoiding species of birds are reduced in number near clearcuts, in most
cases these species are not eliminated. Nest predation and parasitism were not shown to be
higher in or near clearcuts unless the stands already were small due to the encroachment of
roads, farms, and human habitation (Harlow et al. 1997).

The benefits of clearcutting for early successiona species generally declined in the sapling
and poletimber stages of succession as the canopy beginsto close (Harlow et a. 1997). Cook
and O’ Laughlin (2000) state that an important aspect between wildlife and timber harvesting
is how much vegetation remains on site for food and cover for species inhabiting the area. By
retaining 7-10% of the harvest areain reserve trees consisting of the largest, long-lived
species, standing dead trees, and cavity and den trees, negative impacts to wildlife species
will be minimized and positive impacts could occur to some species. Leaving downed woody
material on-site would also improve habitat for small, less mobile species such as amphibian,
reptiles and small mammals.

Alternative 1
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This aternative would increase habitat for the scarlet tanager, but decrease prairie warbler
habitat as forest succession occurs due to the limited number of acres treated. Of the existing
0-9 age class habitat, marginal areas would grow out of this habitat type within the next few
years. Alternative 1 would have long-term negative impacts on species requiring early
successional forest or shrub/brush habitat since the stands creating the 0-9 age habitat would
result in the ground covered by downed logs from the lack of removal of cut trees. This
timber activity would increase habitat for some species such as salamanders, which require
down logs and |eaf material.
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This aternative would only minimally increase the amount of 0-9 age class from the current
amount unless an event such as a stand replacement fire, tornado or other natural event
occurs. This aternative would allow young and mature forest to progress toward old growth
stands, which would improve conditions for salamanders.

Alternative 1 would provide a minimal amount of early successional habitat across the Forest
required by numerous species using this habitat. This limited amount could also negatively
affect some species associated with this habitat due to the increase in downed timber
remaining in the area after harvest.

Alternatives 2 through 5

Alternatives 2, 3, 4 and 5 generally increase the representation of younger age classesin both
the short and long-term and would provide highly favorable habitat conditions for species
associated with young forest on the Mark Twain NF. Though establishment of young forest
habitat is a short-term effect timber harvests generally would continually re-establish new
young forest. The amount available would vary in each decade. These aternatives would
provide abundant amounts of young forest in woodland habitats. The amount of young forest
habitat produced under Alternatives 2-5 would be within the amounts expected under the
range of natural variability.

Alternatives 2-5 provide for early successional species, whereas Alternative 1 would have
limited amount of early successional habitat, with natural events contributing sporadically
throughout the majority of the forest under all the alternatives.

Assuming a direct correlation between habitat availability and species populations, overall
conditionsin early successional woodlands and forest would generally result in population
levels close to those expected under the range of natural variability on National Forest land.
Similarly, in Decade 2 of Alternatives 2-5, the amount of early successiona habitat would be
within the RNV. Habitat quality would be highest in Alternatives 2 and 3 due to restoration
and enhancement of natural communitiesin MP 1.1 and 1.2.

Regeneration activities would benefit early successional and shrub bird species that seem to
be experiencing some of the largest population declinesin the Ozarks; i.e. Bachman’'s
sparrow, prairie warbler, blue-winged warbler, Bell’ s vireo (Fitzgerald and Pashley 2000,
Sauer et al. 2004).

Timber harvest methods such as over-story removal, clear cutting, seedtree and shelterwood
would decrease habitat for the scarlet tanager and other species requiring more mature
habitat. These cuts would increase inclusions of early seral habitat in forested patches.
Species requiring early seral habitat would benefit from clearcut and seed tree harvests. These
activities would be expected to occur across the Forest.

Alternatives 2-5 would have greater than 7% in early sera stage, but the surrounding area on
private lands, both within and outside the proclamation boundary, have large pastures and
open fields, which increase potential for parasitism by cowbirds. However, thisincreasein
early seral habitat on Mark Twain NF would not significantly increase cowbird populationsin
the project area, and effects from cowbirds would remain similar to existing conditions
(Sauer et..al. 2004, Fitzgerald and Pashley 2000).

Habitat suitability for salamanders would be reduced in stands that have prescriptions for
over-story removal, clearcutting, seedtree and shelterwood (Herbeck and Larson 1999).

Timber harvest methods such as selection with groups, improvement cuts, individual tree
selection, red oak salvage and various thinnings would retain enough canopy cover to
continue to be suitable for salamanders. However, it is likely that salamanders and other

Chapter 3 - 101



Mark Twain National Forest—Final Environmental Impact Statement

species associated with accumulated lesf litter and forest old growth conditions have
increased from their historic range of natural variability because of the expansion of this
habitat type following post-European settlement overgrazing, fire suppression and expansion
of woody canopy cover.

These aternatives would maintain more of early seral habitats and open canopy forest than
Alternative 1 due to the amount of areatreated. As aresult, beneficia effects within the
silviculture treated and burn areas would be sustained for white-tailed deer, eastern wild
turkey, indigo bunting, ruffed grouse, raccoon, and bobcat.

Cumulative Effects
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Cumulative Effects Question

What are the effectsto early successional habitat and early seral dependent species from land
management practices?

Cumulative Effects Spatial Boundary

The area used to discuss cumulative effects for early successiona habitat and early seral
dependent speciesisthe 29 county areain which the Mark Twain NF lies. This area roughly
covers the Ozark Highlands ecological section, and a portion of the Central Dissected Till
Plains section (see map in Timber Supply cumulative effects section displaying national
forest and 29 county area asit relates to Missouri). Timberland in the 29 county areais
7,408,579 acres or 56% of the land area. Private landowners own 73.8% of the timberland
followed by the Mark Twain with 18.6% and state agencies with 5.7%

Cumulative Effects Temporal Boundary

For analyzing the effects to early successional habitats, the timeframe selected is from 1986
(original Forest Plan) to a period 1 decade out. Thistimeframe is sufficient enough from
which to evaluate whether the forest is moving toward viable populations of early sera stage
dependant species.

Past, Present and Reasonably Foreseeable Future Actions

The incremental effects of other federal, non-federal, or private actions would not change,
regardless of alternative. Any difference in cumulative effects would be reflected in the

variation of an alternative’ s direct and indirect effects. The Forest Service has no direct
control over effects on wildlife from sub-dividing and developing private lands.

Approximately %2 of the land within the Mark Twain NF proclamation boundary is privately-
owned. These private lands continue to be devel oped, reducing the amount of forested lands
and resulting in cover type conversions from native vegetation to pasture, agriculture and
industrial sites. Forest Service management activities will continue to maintain the current
forest cover throughout the Forest.

Forest Inventory and Analysis (FIA) data (Miles 2005) shows that between 1989 and 2003
the amount of early successional habitat within the 29 county area decreased by
approximately 25%, with the Mark Twain NF has showing an approximate 50% decrease in
the amount of early successional forest habitat.

Cumulative Effects Analysis

Events on private lands are somewhat unpredictable, along with the relative amount of early
successional habitat. Therefore, available early successional habitat off Forest is
unpredictable. Trends show that some pasture and cropland is reverting to forest, thus
creating early successional habitat needed by many species. Selection of any alternative that
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would result in a decrease in management/restoration of natural communities (savanna, open
woodland, closed woodland, and some forests) would decrease early successional habitat and
plants/animal s associated with them.

Concern over status of some early successional habitat species could be attributed to the
reduction of amount of early successional habitat throughout the eastern United States
(Thompson and DeGraaf 2001). By providing afull range of age classes throughout the
savanna, woodland and forest natural communities, Mark Twain NF would provide early
successional habitat needed for early seral species showing declines across the Ozarks. An
increase in early successional habitat on Mark Twain NF should help negate some of the
adverse impacts on other ownerships, therefore increasing the viability of species

Grassland Habitat
Effects Common to all Alternatives

Effects to species associated with grasslands (northern harrier, short-eared owl, eastern
bluebird, loggerhead shrike, grasshopper sparrow, scissor-tailed flycatcher, eastern kingbird,
field sparrow, eastern tiger salamander, northern crawfish frog, speckled kingsnake, etc.) are
largely tied to livestock grazing and recreation. These species are to some degree, tolerant of
invasive non-native grasses and forbs with expected population declines where non-native
invasive species dominate. Recreation activity does not vary by aternative, and grazing
management is different only in Alternative 5; therefore, the effects to these species would be
similar among alternatives. Application of standards and guidelines for grasslands and
rangeland vegetation would continue to provide habitat for these species, with potential
improvements over time. Continued inventory and monitoring of grassland species would
occur. The Forest provides less of this type of habitat than the surrounding private lands.
Grassland habitat would continue to be stable to decreasing on the Forest due to the emphasis
on natural community restoration.

Throughout the Forest, potential for recreational activities to introduce non-native invasive
species would likely remain high in al alternatives. Treatment for noxious weeds would
continue similarly in all alternatives, and the current threat to sensitive plant populations from
noxious weeds is unknown. Most plant populations are in remote locations due to unique
habitat associations and, as such, are largely protected from potential management activities.
Livestock grazing has the potential to impact grassland habitats, and these same habitat types
are the most likely areas for noxious weed expansion. Continued inventory and monitoring
would occur for these species as outlined in the Monitoring Plan. Condition of grassland
habitat would be maintained or improved across all alternatives as long as the spread of
noxious weeds is curtailed.

The effects to grassland avian species (Swainson’s hawk) would be similar to those described
for the sensitive grassland avian species (northern harrier, short-eared owl). Swainson’s hawk
is highly migratory and there have been cumulative effects on its winter range.

Grassland habitat is the habitat |east available naturally on Mark Twain NF. Existing
grasslands would be maintained in all alternatives, dependant on location in management
areas, benefiting species such as migrant loggerhead shrike and field sparrow.

Because o little of the Forest is natural grasslands and artificial openlands, management
activitiesin general will have little impact on those species requiring grassland habitat.
Management of known sites of grassand species-at-risk (SAR), including the loggerhead
shrike, and restoring natural grassland communities should maintain their current viability on
the Mark Twain.
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All aternatives have standards and guidelines for grasslands. Grasslands are primarily
wildlife habitat or range forage objectivesin Alternative 5. Emphasisin Alternatives 1-4 ison
management of natural grasslands as part of the natural range of variability of the landscape.
Artificial grassandsin Alternatives 1-4 would be limited to the approximate acres that
currently exist. The amount of areain grasslands would not increase, but the proportion of
native warm-season grasslands to non-native cool-season grass would likely increase,
creating habitat more suitable for the majority of grassland species, including northern harrier
and field sparrow.

Openland habitat types identified as important to endangered, threatened and sensitive
species would be managed to protect, conserve and restore those species. Management
activities would be restricted or emphasized based on the needs of the species under
consideration. These activities would be site specific and do not vary among alternatives.

Numerous acres on the Mark Twain NF are currently infested with noxious weeds,
particularly the openlands and grasslands. Although noxious weeds are commonly found in
areas of ground disturbance, they are also known to invade otherwise healthy, undisturbed
plant communities. Once established, noxious weeds reduce biodiversity and crowd out
native plants, displacing wildlife that depend on these native plants and disrupting watershed
function, soil chemistry, nutrient and energy flow. Left unchecked noxious weeds can pose a
significant threat to ecosystem health. The risks of noxious weed infestations vary by
aternative; those aternatives with the most ground disturbance have the greatest risk. If these
ground-disturbing activities occur adjacent to or within natural grassiands, loss of native
grassland species could occur. Thisin turn could have a negative effect on wildlife species
using the grassland habitat.

For Alternatives 1-4, several small areas of remnant prairie (totaling about 100 acres) are the
core of MP1.1 on the Cedar Creek Unit. Alternative 5 has no specific direction for restoring
prairies, but prairies are listed as natural vegetation communities to manage (1986 FP page
IV-14-17). There are standards and guidelines for providing open/semi-open habitat across
the Forest.

The occurrence of fire changes the seral stage of grassland plant communities from a mid-
and late- to an early seral stage. Generally, after disturbances, grasslands progress from bare
ground to a forb-dominated community, then to aforb/grass mix, then to a grass-dominated
climax community. Thisis determined by the tolerance of the occurring speciesto fire and
the presence of noxious weeds. Noxious weeds after fire can out-compete native vegetation
and slow or stop restoration of high diversity grassland natural communities

In the short term, fire removes vegetation, exposes soils to potential erosion, and releases
nutrients previously tied up in woody material in poor quality, degraded grassland natural
communities. However, soil erosion appears not to be a major problem in most grassland and
openland sites. Through time the increase in available sunlight and nutrients resultsin an
increase in herbaceous vegetation and reduction in soil erosion. Some nutrients are lost
through volatilization. Depending on preburn species composition, there may be a positive or
negative impact on the uses of the vegetation. In areas in which noxious weeds or undesirable
native species exist prior to the burn, there may be anet loss in desirable species, especially
in sites invaded by sericea lespedeza and tall fescue.

Alternatives vary by the number of acresto be treated with fire, with Alternative 2 burning
the most acresin the first decade, followed by Alternatives 3, 4, 1, and 5.

Alternative 1
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Habitat for northern bobwhite, northern harrier, short-eared owl, loggerhead shrike,
grasshopper sparrow and red bat would decrease as woody vegetation invades old fields and
glades due to lack of management. Prescribed burning would focus on meeting individual
resource objectives, and not on restoration of early successional and grassland habitats.

Approximately 25% of artificial openlands and native grasslands are within riparian
management zones, a mgjority of which are not naturally occurring. Only maintenance of
naturally occurring openlands and grasslands would be allowed within riparian management
zones and watercourse protection zones. Thiswould result in further loss of grassland habitat
as woody vegetation begins to invade these sites.

Alternatives 2 and 3

With emphasis on restoration (Alternative 2) and enhancement (Alternative 3) of natural
communities, these alternatives have the most opportunity to increase prairie, grassland,
savanna and glade habitat quantity and quality. As these habitats regain their characteristic
structure, species composition, and range of variability, more habitat will be available for
grassland species, including the striped skunk, white-footed mouse, loggerhead shrike and red
bat. Grassland habitats are limited to the amount currently available. Existing grasslands may
or may not be maintained depending on their location in various management prescriptions
and opportunities to achieve resource abjectives. In the short term, some grasslands would
have characteristics suitable for northern bobwhite and loggerhead shrike habitat, but others
would either be too overgrown, or too intensively managed to provide suitable habitat.
Overall, these adternatives should result in the greatest increase in suitable grassland habitat
of al aternatives.

Approximately 25% of the artificial openlands and native grasslands are within the RMZ; a
majority of these not naturally occurring. Only maintenance of naturally occurring openlands
and grasslands is allowed within the RMZ and WPZ. Thiswould result in further |oss of
grassland habitat as woody vegetation begins to invade these sites.

Alternative 4

Grassland habitats are limited to the amount currently available. Existing grasslands may or
may not be maintained depending on their location in various management prescriptions and
opportunities to achieve resource objectives. In the short term, some grasslands would have
characteristics suitable for northern bobwhite and loggerhead shrike habitat, but others would
either be too overgrown, or too intensively managed to provide suitable habitat. This
aternative would provide less suitable grassland and openland habitat than Alternatives 2 and
3, but should result in more habitat than Alternatives 1 and 5.

Approximately 25% of the artificial openlands and native grasslands are within the RMZ,
with the mgjority of these not naturally occurring. Only maintenance of naturally occurring
openlands and grasslands is allowed within the RMZ and WPZ. Thiswould result in further
loss of grassland habitat as woody vegetation begins to invade these sites.

Alternative 5

Current management of glades is guided by glade special habitat standards and guidelines
(1986 Forest Plan page | V-56) which have minimum percentages of glade habitat in the
White River subsection to be managed as open and semi-open glades. In addition, there are
specific standards and guidelines for large openlands, including large and small glades (1986
Forest Plan page IV-64). In the past 15 years, about 1500 acres of glade have been treated to
reduce woody vegetation. This alternative would result in less suitable grassland habitat than
Alternatives 2, 3and 4.
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Cumulative Effects
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Cumulative Effects Question

What are the effects to grassland habitat and grassland dependent species from land
management practices?

Cumulative Effects Spatial Boundary

The area used to discuss cumulative effects for grassland habitat and grassland dependent
speciesisthe 29 county areain which the Mark Twain NF lies. This arearoughly coversthe
Ozark Highlands ecological section, and a portion of the Central Dissected Till Plains section
(see map in Timber Supply cumulative effects section displaying national forest and 29
county area asit relates to Missouri).

Cumulative Effects Temporal Boundary

For analyzing the effects to grassland habitats, the timeframe selected is from 1986 (original
Forest Plan) to a period 1 decade out. This timeframe is sufficient enough from which to
evaluate whether the forest is moving toward viable populations of early seral stage
dependant species.

Past, Present and Reasonably Foreseeable Future Actions

Many acres within the proclamation boundary on private lands are currently openland. Many
of these acres are open hay/pasture land, most likely fescue. Fescue is a non-native, cool

season grass managed almost exclusively for maximum forage production. Much private land
now in fescue used to be wooded drainages and slopes.

The Forest Service has no direct control over effects on wildlife from sub-dividing and
developing private lands. Approximately %2 of the land within the Mark Twain NF
proclamation boundary is privately owned. These private lands continue to be devel oped,
increasing the amount of openland and resulting in cover type conversions from native
vegetation to pasture, agriculture and industrial sites

Cumulative Effects Analysis

Fescue that is hayed and/or grazed annually provides low-quality short-grass habitat that is
used by species such as killdeer, voles, red-tailed hawks and some reptiles. Bats, nighthawks,
purple martins, chimney swifts and swallows might use these areas when foraging for insects.
The forage value of fescue is questionable since the majority contains the fescue fungus.

Cumulative effects to wildlife species off Forest on adjacent lands are likely more important
than any effects on the Forest. Conversion of idle lands to intensive agriculture and
urbanization will decrease available habitat on private lands.

Conversion of forested land to non-forest uses continues on private ownershipsin variable
amounts throughout the Ozarks. Urban/rural development is particularly strong in the Table
Rock Lake/Branson area (Cassville and Ava units), and in the Howell County area (Willow
Springs unit), although it occursin and around al units of the Mark Twain NF. Conversion of
upland and riparian forest to agricultural uses, particularly pastures, continues on private
ownerships across the Forest. These changes may or may not make habitat unsuitable for red
bats and other grassland species.

Alternatives 2 and 3 would result in more native grasslands, including prairies and glades,
while alternatives 1, 4 and 5 will have the least emphasis on natural community restoration.
With the Mark Twain NF emphasis on natural community restoration including prairies and
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glades, our contribution to the cumulative effects within the 29 county areawould be
positive.

Old Growth Habitat
Effects Common to all Alternatives

Land purchases for establishment of the Mark Twain began about 65 years ago. The
government purchased many tracts that had been logged by their former ownersin the 1930s
or earlier. Other tracts were purchased over the last 65 years, but the former owners first
harvested timber from them. Most remaining stands were logged after being acquired by the
Forest Service. Some stands have been identified as possible old growth, even if they are
second growth. None have been field-inventoried to confirm that they are in fact old growth.
Over time, all stands can meet old growth criteria.

Under all alternatives, approximately 8% of the Forest acreage will remain in wilderness or in
other management allocations in which active management is restricted. Forest-wide
standards and guidelines provide protection of these areas to assure continued devel opment
and enhancement of old growth characteristics and habitat conditions for old growth
dependent species. Currently, approximately 50% of the wilderness areas are over 70 years of
age, with less than 10% being over 100 years of age (USDA Forest Service 2004a). Most of
these acres, athough not designated old growth, will continue to mature and develop old
growth characteristics. Over time, this would increase the old growth component and provide
additional large patch old growth areas needed by interior forest species and species with
large home ranges, such as pileated woodpecker, barred owl, turkey and spotted skunk.
However, as discussed in the ecosystem sustainability effects section, areas that were within
the historic range of natural variability for former savannas, open woodlands and glades that
would not be restored or enhanced, especially with the use of prescribed burning and select
silvicultural methods, will experience declinesin plant and animal species associated with
them.

Old growth would be managed much the samein all alternatives. The amount of forest cover
would not change significantly from the current percentage. However, Alternatives 1, 4 and 5
would have more closed canopy, densely stocked immature and mature forest and less open
or closed woodland than Alternatives 2 and 3, due to the emphasis on natural community
restoration in the latter. Old growth designation and development of old growth
characteristics within the natural range of variability for natural communities would
particularly benefit cavity nesters but decrease habitat for plant and animal species associated
with former open, fire-dependent natural communities.

In Alternatives 1-4, old growth would be designated on a percentage of MP 2.1, but in MP
1.1 and 1.2, old growth would develop naturally as part of the restoration and enhancement of
natural communities. Since Alternative 5 does not have MP's 1.1, 1.2 or 2.1, old growth
would be designated on a portion of the Forest based on MP and Land Type Association.

Old growth would be managed to maintain desired composition and structure and to reduce
risks or loss. Activities, such as vegetative treatments and prescribed burning, can be
conducted to avoid creation of fragments of insufficient area or inappropriate spatial pattern
to serve the habitat needs of species and communities at risk. Management to provide for
some old growth characteristics such as large diameter trees, cavities, standing snags, tall
canopy, dead and down woody material and herbaceous vegetation within old growth stands
would provide better quality habitat for pileated and red-headed woodpeckers, tufted
titmouse, pine warbler, worm-eating warbler, ovenbird, wood thrush, whip-poor-will,
Kentucky warbler, tiger salamander, and numerous other species. Habitat conditions needed
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by some old growth dependant species would not necessarily be provided by just setting aside
stands as old growth.

Prescribed burning within old growth stands would benefit old growth dependant species by
providing canopy gaps, snags, dead and downed woody material, den trees, and herbaceous
understory. In addition, silvicultural activities leaving the largest trees, snags and cavity trees,
aso benefit old growth species.

The designation of old growth forest buffers around cave entrances would maintain cave
entrance microclimates.

Effects common to Alternatives 1-4
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Natural vegetative communities, including old growth open pine savannas, woodlands and
forests, would be reestablished on appropriate sites to reach plant and animal diversity
objectives and would provide, specialized habitat requirements for species native to these
communities such as red-cockaded woodpecker, white-breasted nuthatch, broad-winged
hawk, barred owl, pine warbler, pileated woodpecker, gray and fox squirrel and others.

In addition, oak, hickory, mixed oak and other old growth natural communities will be
designated. Species benefiting from oak-hickory old growth include Indiana bat, great horned
owl, wood thrush, yellow-throated vireo, Cerulean warbler, pileated woodpecker and others.
Once these areas reach the old growth stage, they will continually provide for habitat
conditions required by old growth-dependant species, such as large diameter trees, den and
cavity trees, standing snags, multi-layered vegetation structure, dead and down woody
material, herbaceous cover and tall canopy.

Permanent old growth would be designated in al alternatives, and would be present as part of
the range of natural variability in MP's 1.1 and 1.2. Designation of permanent old growth
within MP 2.1, 6.1 and 6.2 would alow areas to move rapidly toward a combination of all old
growth types. Alternatives 1-4 would allow for limited management to achieve characteristics
of artificial old growth by removing younger stems that would encourage faster growth of the
remaining stemsto reach larger diameters and taller canopies, retaining standing snags and
den trees, creating multi-layered structure, and created more herbaceous cover through
prescribe burning. While the effect will be positive for species associated with old growth,
species associated with former open-closed woodland types, savannas and glades will decline
as woody canopy and shrub species resulting from unnatural succession, due to overgrazing
and fire suppression, increase.

All alternatives include guidelines for the amount of area managed as permanent old growth
and restrictions on treatment of old growth stands. Forest inventory monitoring would
validate these old growth guidelines.

Management activities, including prescribed fire and silivicultural activities would be allowed
to promote appropriate site-specific old growth natural communities. Timber harvest
activities such as thinning, group selection, improvement cuts, individual tree selection, and
salvage of red oak would help diversify mature and old growth natural community types.
These activities would open the canopy and increase soft mast plant species, grasses, forbs
and shrubs in the understory.

Salvage within old growth areas may only be accomplished when there is an unacceptable
risk to public health or safety, or athreat to forest health, such as oak decline. Activities such
as salvage within old growth habitat would continue to enhance old growth characteristics
and natural communities. By minimizing the impact and the area treated, salvage could
provide for old growth characteristics by leaving woody material and snags within the area.
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Natural disturbances, such as wind-throw and mortality provide for old growth characteristics
by creating small canopy gaps, fallen logs and patchiness, all of which are important to
species using old growth forests (Tanner and Hamel 2001).

Increased groundcover would directly or indirectly increase forage and cover for species like
eastern wild turkey, white-tailed deer, indigo bunting, raccoon, and bobcat. Indigo buntings
do not require large patches of early seral habitats; as aresult, group selections would make
these mature and old growth forests more suitable for the bunting. This trend would not hold
true for other early seral species such as prairie warbler and white-eye vireo. These activities
would not affect the pileated woodpecker as long as some den trees and snags were reserved.
Wood thrush and ovenbird populations may decrease initially but would increase as shrubs
become more dominant in the understory.

2005 Forest Plan standards and guidelines would be followed for protection of den trees and
snags.

Alternative 1

Alternative 1 allocates the greatest amount of land to management where weather-related
processes are the primary agent of stand and landscape disturbance. This aternative will
likely limit progress toward restoring ecosystems, especialy in creating diverse stand
structure characteristics without commercial means. In the short term, thiswill result in an
increase in late successional and old growth habitat outside the range of natural variability as
existing stands age and woody speciesinvade and fill in former open natural communities.
The availability of different habitat structure stages will fluctuate primarily in response to
forest gaps and catastrophic storm blowdowns over time and space. Since insects and
diseases, and to some extent wildfires, are influenced by stand structure and drought,
potential existsfor large areas of the forest to experience natura disturbance when these
high-risk conditions occur. This aternative has the |east amount of vegetative manipulation
planned. Therefore, the maximum number of stands would move toward old growth
characteristicsin both the short term and long-term. As stands age, wildlife speciesthat are
dependant on late successional and old growth habitat (such as pileated woodpecker, northern
flicker, downy woodpecker, summer tanager, gray squirrel, spotted skunk, pine warbler,
worme-eating warbler, ovenbird, whip-poor-will, Indiana bat, little brown bat, tiger
salamander, slimy salamander, and five-lined skink) will have an increase in available
habitat, and therefore should have stable to increasing population trends.

In addition, the variation within old growth habitats would be expected to decline with closed
canopy forest becoming more dominant in the project area and open canopy forested habitats
declining. These changes would benefit the wood thrush, pileated woodpecker, and ovenbird
but not benefit species associated with former open, fire-adapted old growth communities
including bluebirds, summer tanager, white-eyed vireo, red bat and woodland vole.

While the amounts of prescribed burning to treat fuelsin moderate to high risk areas would
benefit fire-adapted old growth stands, the use of fireisrestricted to fuels treatmentsin
moderate to high risk areas only. Prescribed burning used to restore ecosystems would be
confined to MP 1.1 and 1.2 only in Alternative 1. Thus, prescribed burning likely would not
occur at the frequency necessary to move dense overstocked timber stands toward the desired
conditions for open woodlands and savannas. Again, aging of dense overstocked canopiesin
former open natural community types would reduce sun-adapted groundcover and animal
species associated with their vegetation structure.
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Alternative 1 would result in extensive amounts of dead and down timber within treated
areas. Thisin turn would provide habitat for numerous species of amphibians and reptiles,
including salamanders, skinks and snakes.

Effects common to Alternatives 2 through 5

Based on forest type and age, there are enough acres of forest that meet the old growth
definition, with the exception of Alternative 5. However, there are two sources of possible
concern. First, though the sum of al acresislarge, much of this age classisin stands
fragmented by past timber harvest and may not be highly suitable for many animals needing
old growth in larger patches. Mapping of current areas meeting old growth age and forest
type criteria show many patches that are perforated by past logging units or divided by roads.
Second, in the long-term, areas outside of designated old growth could be cut repeatedly, as
often as every 70-90 years. It is not known whether the provision of old growth and
recruitment islands in a matrix that is harvested so frequently will provide indefinitely for
viable population of the animals most dependent on structure related to old forest (for
example, ovenbird, pine warbler, and whip-poor-will).

Asthe Forest ages, species found in old growth forests will increasingly benefit as shade-
tolerant species become more prevalent across the landscape. However, other species may
experience popul ation declines since site species composition will change, tending to support
less pine, oak and species associated with fire-adapted natural communities.

Cumulative Effects
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Cumulative Effects Question

What are the effects to old growth habitat and old growth dependent species from land
management practices?

Cumulative Effects Spatial Boundary

The area used to discuss cumulative effects for old growth habitat and old growth dependent
species isthe 29 county areain which the Mark Twain NF lies. This arearoughly covers the
Ozark Highlands ecological section, and a portion of the Central Dissected Till Plains section
(see map in Timber Supply cumulative effects section displaying national forest and 29
county area asit relates to Missouri). Timberland in the 29 county areais 7,408,579 acres or
56% of the land area. Private landowners own 73.8% of the timberland followed by the Mark
Twain with 18.6% and state agencies with 5.7%.

Cumulative Effects Temporal Boundary

For analyzing the effects to old growth habitats, the timeframe selected is from 1986 (origina
Forest Plan) to a period 2 decades out. Thistimeframe is sufficient enough from which to
evauate whether the forest is moving toward desired old growth conditions and areas are
exhibiting characteristics of old growth.

Past, Present and Reasonably Foreseeable Future Actions

The incremental effects of other federal, non-federal, or private actions would not change,
regardless of alternative. Any difference in cumulative effects would be reflected in the
differences of an alternative’ s direct and indirect effects.

The land surrounding and within the Forest is primarily private or corporately owned forested
land, private industry, residential areas, or small farms. Any non-public forest is subject to
harvest at any time and old-age forests are not necessarily afforded any protection.
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Harvest of private lands currently exhibiting old growth characteristics, could result in
dispersal of species requiring these conditions.

Forest Inventory and Analysis (FIA) data (Miles 2005) shows that between 1989 and 2003
the Mark Twain NF has gained timberland acres, while non-forest service lands have lost
timberland acres. 1n addition, the data shows a steady increase in sawtimber sized standsin
Missouri from 1947 — 2003. The 29 county area cumulative affects boundary has shown a
dlight decrease (approximately 2%) in sawtimber from 1989 to 2003, whereas the Mark
Twain NF has shown an steady increase (approximately 25%).

FIA data shows over the 29 county area, there has been a decrease in forested acres over 100
years of age from 1989 - 2003. National forest lands show an approximate 20% decrease in
older forest, while private within the 29 county area have almost a 60% decrease in 100 year
old forest (Miles 2005). However, other public lands showed nearly 100% increase in acres
over 100 years of age. FIA data does show in increase in acresin the 81-100 years age class
for both forest service and non-forest service forestlands from 1989 to 2003. Although the
data ranges from a sampling error of less than 25% to greater than 50% depending on year
and county, it appears that non-public forestlands are becoming younger.

Cumulative Effects Analysis

Regardless of the aternative chosen, land outside National Forest System ownership would
not influence amount of permanent old growth designation. An increase in old stands within
the Forest would benefit local species that use interior forest, aswell as old or large trees, by
increasing prospects for inter-connecting areas of functional old growth associated with forest
natural communities and closed canopies. Likewise, restoring the range of natural variability
for structure, composition and variable vegetation/age class patterns for woodlands, savannas
and glades would also benefit species associated with their respective old growth
characteristics. However, for the once open and closed oak-pine woodlands, post oak
savannas, post oak flatwoods and glades, permanent old growth conditions outside the range
of natural variability would devel op without any management, resulting in corresponding loss
of associated plant and animal species diversity while benefiting some forest interior species.

The greatest impact to any plant or animal species requiring old growth habitat is the
continued development and conversion of private forested lands to urban or agricultural uses.
Thistrend is expected to continue in the short and long-term within the cumul ative effects
area. Mark Twain NF will remain over 90% in tree cover, and it islikely that other state and
federal ownerships within the 29 county cumulative effects areawill be primarily forested
too. In addition, there are several large private ownershipsin tree cover that would probably
remain so in the foreseeabl e future. Since old growth habitat would continue to develop and
be provided in both the short and long-term on the Mark Twain NF, there should be little
effect to any species requiring old growth habitat within the proclamation boundary.

Other public lands are showing an increasing in older stands, however, their total acreageis
only about 45% of the Mark Twain NF and more scattered across the landscape. Public
forestlands within the 29 county areais expected to continue to age, however trends on
private lands show adeclinein forest age. With the Mark Twain being the largest landowner
in the cumulative effects area, our contribution to old growth habitat and the viability of
species depending on old growth habitat will increase. With the enhancement of old growth
natural communities and old growth characteristics within the permanently designated stands,
the Mark Twain NF should have along-term positive impact on the cumulative effects of old
growth habitat and old growth dependant species across the Missouri Ozarks..
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Effects of transportation system on wildlife

Effects Common to all Alternatives

Chapter 3-112

The transportation system includes both roads and motorized trails. Motorized trails are those
specifically designed for off-road vehicle (ORV) or all-terrain vehicle (ATV) use. Under all
alternatives, motorized vehicles are restricted to roads or designated trails. The effectsto
wildlife resources from vehicular traffic, OHVsand ATVs on roads and designated trails
would be similar.

Roads and motorized trails can affect wildlife through direct removal of habitat,
fragmentation of habitat, edge effects of differing types and depths, introduction of exotics,
direct mortality (road kill, trampling of vegetation), disruption or dispersal of some organisms
and isolation of populations, chronic disturbances from human activity and traffic, increased
hunting and fishing pressure and alteration of disturbance regimes.

Off-road vehicletrail construction and use of the trails by OHV s and horses would likely
injure or kill somewildlife. Wildlife could also be affected through habitat l0ss,
fragmentation, edge effects, disturbance, avoidance, increased access and use of areas by
humans, and reductionsin air and water quality. Roads and trails store heat, which attracts
animals such as birds and snakes and increases their risk of being run over. Many people fear
snakes and would intentionally kill any observed on trails.

Construction would remove trees, shrubs, and grasses wildlife uses for forage. Cover used to
rest, raise young, and escape predators would be reduced. Preferred mating habitat may also
be reduced. Dens, potentially with animalsin them, in live trees, snags, and logs would be
removed in construction areas. During the study period, standing snags adjacent to trails and
trailheads may be cut down if they pose a safety hazard to humans. Ground nests, possibly
containing eggs, could be destroyed during trail maintenance. Underground burrows may
collapse as aresult of trail construction and use. Wildlife would be displaced as aresult of
physical habitat loss. They would have increased energy expenditures associated with
disrupting hibernation, locating new territories, rebuilding nests, dens, and burrows, and
starting new families. Wildlife that has been subjected to habitat loss may experience
increased mortality.

Roads fragment populations of many small mammals, amphibians, and reptiles by creating
barriersto dispersal. Direct mortality through road kill also affects populations of both large
and small animal species. Temporary pools associated with road drainage features will
provide habitat for amphibians and other wildlife species by retaining water at the end of the
drainage feature. Revegetation following soil-disturbing activities would reduce additional
sedimentation.

While road and trail-derived pollutants such as oil and gas can affect fish and other aquatic
life, including salamanders, sediment is the primary pollutant associated with Forest roads

and trails. Unmapped and unmaintained roads can channel surface water flows, increasing

sediment into streams and rivers.

Off-road vehicles are damaging to ponds, not only because of the physical damage caused to
ponds and soil compaction in upland habitat near ponds but also because of pollution caused
by any type of motorized vehicle. Although tiger salamanders are surprisingly resistant to
pollutants such as silt and motor oil, these pollutants cause reduced growth and affect the
prey that tiger salamanders depend on (Lefcort et al., 1997). Off-road vehicles can also cut
off migration routes amongst tiger salamander breeding ponds, depending on where the roads
are placed. Off-road vehicle use within a buffer zone of 150 — 200 m is undesirable
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(Semlitsch 1998), and off-road vehicle use should be restricted in areas where many breeding
ponds may be situated close to each other.

Roads and other corridors have varying effects on forest wildlife. In forested landscapes, the
worm-eating warbler had comparable nesting success in large forest tracts and in small
forested tracts separated by paved two-lane roads and wood lots (Gale et al 1997). However,
Ortega and Capen (1999) observed in heavily forested landscapes, that the density of
ovenbirds was lower within the edge areas of roads than within interior areas. Forest roads
were a so found to reduce the species richness and abundance of macro invertebrates for up to
330 feet into the forest, with greater effects from wider roads (Graham 2002).

Linear corridors have proved to be dispersal barriers for some small forest mammals such as
white-footed mice and gray squirrels. However, medium-sized mammals showed higher road
mortality due to their higher rate of road crossing attempts. Woods roads have little effect on
movement of salamanders, while primary forest roads have significant impact on movement
and can fragment populations.

Roads can impact wildlife species by direct removal of habitat during construction and
reconstruction or indirect loss of habitat associated with increased human use and disturbance
associated with the use. Thislossis greatly reduced when roads are obliterated. Generally,
those alternatives proposing the fewest miles of road pose the least risk to sensitive species
and their habitat. With the transportation system on Forest Service-managed land largely in
place, no noticeable changes would be made to the current transportation system in any of the
aternatives.

With the transportation system largely in place, more existing roads are reconstructed and
maintained rather than constructing new roads to accomplish resource objectives. The result
should be lessimpact to wildlife from fragmentation, soil disturbance, edge effect,
introduction of exotics and disruption and dispersal of some organisms and isolation of
populations. Other factors, such as traffic volume and speed, amount and frequency of road
maintenance, and location, may have a greater effect on wildlife. Road access also allows for
avariety of recreation activities, such as driving for pleasure and sightseeing, hunting, bird
watching, camping, and picnicking.

Some effects or impacts on wildlife and their habitat on the Mark Twain NF which have
occurred over the past decade or so from the transportation system include: direct removal of
habitat, fragmentation of habitat, edge effects of differing types and depths, introduction of
exotics, direct mortality (road kill, trampling of vegetation), disruption or dispersal of some
organisms and isolation of populations, chronic disturbances from human activity and traffic,
increased hunting and fishing pressure, alteration of disturbance regimes, and disruption of
hydrological processes.

Under all the aternatives, habitat for demand species (both terrestrial and fisheries) would
decrease with increases in road miles. Standards and guidelines for Alternatives 1-4 are
designed to protect or minimize negative effects from roads on wildlife. Less stringent
standards and guidelines exist for Alternative 5. If necessary, additional mitigation measures
would be identified at the project level, during site-specific analysis.

The primary effect of illegal travel on roadsis disturbance to wildlife, especialy during the
hunting. Disturbanceis generally limited to times of high forest use (such as hunting season
and OHV activity) and does not vary by alternative. Management through obliteration or
other physical closure as identified during project implementation will reduce the effects to
wildlife due to any illegal use of these roads.

Cumulative Effects
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Cumulative Effects Spatial Boundary

The area used to discuss cumulative effects for effects on wildlife species and their habitat is
the 29 county areain which the Mark Twain NF lies. This arearoughly covers the Ozark
Highlands ecological section, and a portion of the Central Dissected Till Plains section (see
map in Timber Supply cumulative effects section displaying national forest and 29 county
areaasit relates to Missouri).

Cumulative Effects Temporal Boundary

For analyzing the effects to wildlife and their habitats, the timeframe selected is from 1986
(original Forest Plan) to a period 1 decade out. This timeframe is sufficient enough from
which to evaluate whether wildlife and their habitats are being impacted by the transportation
system.

Past, Present and Reasonably Foreseeable Future Actions

The incremental effects of other federal, non-federal, or private actions would not change,
regardless of alternative. Any difference in cumulative effects would be reflected in the
differences of direct and indirect effects. The Forest will continue to partner with agencies
addressing local, state, and regional transportation needs and provide a seamless
transportation system between the various agencies. The incremental effects of other federal,
state, and local road actions would not change, regardless of the aternative chosen.

The land surrounding and within the Forest is primarily private or corporately owned forested
land, private industry, residential areas, or small farms. Asland uses change and increase,
roads are increasingly necessary to access these farms, subdivisions, forested lands, etc. In
addition, highway widening and expansion result in increased impacts to wildlife.

Within the Forest boundary, visitors are likely to see road improvement projects, such as;
highway resurfacing, shoulder widening, and bridge improvements or replacements. Major
highway projects planned during the next five years include dual dividing US Highway 60.
The twenty-nine Missouri counties containing Forest-managed land are also expected to
continue maintain their existing road network. Some improvements, such as road widening
and paving are expected where development for housing and industry demands. Access to the
Forest by county roads is expected to increase somewhat in the future, due to increased
private and industrial development within or near the Forest.

Cumulative Effects Analysis

The transportation system or lack thereof, outside National Forest System ownership would
influence amount of additional roads needed within Mark Twain NF. With the forest service
road system primarily in place, additional forest service roads would be minimal.

With roads continuing to be build throughout the 29 county area, cumulative effects on
wildlife and habitats would continue to worsen. Although Mark Twain NF would implement
standards and guidelines protecting and improving resources and habitat, roads outside our
jurisdiction could result in increased creation of edge effect , removal of wildlife habitat,
mortality of wildlife, increased hunting and fishing pressure from improved access to areas,
disruption of hydrologic processes and introduction of exotic species.
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Management Indicator Species and Ecological Indicators

Introduction

The National Forest Management Act (NFMA) requires that “Fish and wildlife habitat shall
be managed to maintain viable populations of existing native and desired non-native
vertebrate species in the planning area.” Management Indicator Species (MI1S) is the concept
adopted by the Forest Service (36 CFR 219.19) to serve as away to evauate the viability of
fish and wildlife populations. Language in FSM 2620.5 WO amendment 2600-91-5 expands
MISto include “plant and animal species, natural communities, or special habitats selected
for emphasisin planning, and which are monitored during forest plan implementation to
assess the effects of management activities on their populations and the populations of other
species with similar habitat needs that they might represent.” Management (Ecological)
Indicators provide a means of monitoring and evaluating the effects of actions on biotic
resources, natural communities, habitats and specific species. By selecting alimited but
appropriate set of Management Indicators, the Mark Twain NF can focus inventory and
monitoring efforts where needed.

Proposed Changes

The Notice of Intent called for changes to the Management Indicator Species (MIS) asa
means of better reflecting changes in habitat composition and quality. The goal isto revise
the list to reflect anatural community orientation, ensure that species overlap into different
habitats, and select species that truly indicate effects of management on national forest lands.
The 1986 Forest Plan has 13 management indicator species. Many of these species are
generalist that are not effective at indicating effects of Forest Service management activities,
particularly on species restricted to or highly dependent on special habitats. Furthermore,
current species selection may not be providing valid information on the viability of other
associated plant and animal species; some generalist species positively respond to certain
wildlife habitat methods, which may be detrimental to conservative species associated with
the potential natural community.

Criteria used for selecting Revised MIS list
e Species occursin a habitat that we are likely to affect through management, or in an
area(MP 1.1 and 1.2) that drives our management direction.

e Speciesis closely associated with the habitat of interest, and population levels should
respond to changes in that habitat (ecological indicator species).

e Basic hiology or ecology (habitat requirements, threats, demography, etc.) is known
for species or habitat.

e Speciesisnot so rare or obscure that its populations cannot be monitored with a
reasonable amount of effort.

e Species, or habitat, occurs at a scale that allows us to monitor population in replicate
treatments and control units.

e  Species populations or habitats respond (positively or negatively) to management
quickly enough to alow before and after monitoring within a reasonable timeframe.

Thefinal selection of Management Indicators focused on species and natural communities
considered most likely to provide an indication of the effects of management in response to
the need for change issues. The use of the natural communities (Ozark fen, open woodland
and glade) can more efficiently serve to represent their characteristic and restricted plant and
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animal species (Groves 2003, Baydack et al. 1999). Management indicator natural
communities were devel oped to generally encompass coarse filter habitats associated with as
many species as possible to provide a practical and efficient approach to addressing the
thousands of speciesthat are found on the Mark Twain NF. A few species are selected that
would detect effects of restoration and management for fire-adapted natural communities and
special habitats. The Forest did not attempt to develop alist of MIS representing the full
range of natural communities or habitat types on the Mark Twain NF. No indicators were
selected for caves, riparian or aguatic communities or for old growth or early successional
forests. Monitoring of conditions for these habitat components will be done by methods other
than MIS. Rather, the Forest selected speciesto meet alimited objective for maintaining
ecological conditions that contribute to long-term abundance and distribution of species
associated with declining natural communities.

Table 15 - Proposed Management Indicator Species and Ecological Indicators

Animals Associated Conditions and Species

Northern bobwhite (2)(5) Grassland interspersed with shrubs; open woodlands; field sparrow (2);

yellow-breasted chat; dickcissel (2)

Summer tanager (2) Open woodland, prairie warbler (2)(3); eastern bluebird; spotted skunk

(4)(5); red-headed woodpecker (2)

Bachman’s sparrow Open pine woodland, glades, brown-headed nuthatch; prairie warbler

(1)(2)(3)(4)

(2)(3); pine warbler

Worm-eating warbler (2)(3) Forest interior; wood thrush (2)(3); Kentucky warbler (2); ovenbird (2);

yellow-billed cuckoo (2); four-toed salamander; gray squirrel (5);
southern flying squirrel; evening bat; luna moth

Red bat Open and closed woodland, northern long-eared bat, Indiana bat (4)(6),

whip-poor-will (2)(3)
Natural Communities Associated Conditions and Species

Glade Red cedar invasion/lack diversity; Ozark woodland swallowtail; painted
bunting (2); collared lizard; roadrunner; western pigmy rattlesnake;
Missouri tarantula, many endemic plant species

Open Woodland Indiana bat (4)(6), fox squirrel (5), black bear, whip-poor-will (2)(3); wild
turkey (5); deer (5); eastern wood peewee (2); great crested flycatcher
(2); osage copperhead; timber rattlesnake; three-toed box turtle;
Missouri woodland swallowtail

Groundwater seepage Hydrologic regime; unique plant associations; swamp metalmark; ringed

communities (fens, acid seeps) salamander; four-toed salamander; Hine’s emerald dragonfly (6); Ozark

snaketail dragonfly; Ozark emerald dragonfly, relict plants

(1) Regional Forester’s Sensitive Species

(2) PIF Priority Species for Ozark/Ouachita Physiographic region
(3) Fish and Wildlife Service Species of Concern

(4) Missouri Endangered species

(5) Hunted/trapped species

(6) Federal Endangered/Threatened species

Issue - Wildlife Habitat Management

Chapter 3-116

There are divergent views about how the Forest should be managed for the full array of
wildlife species and habitats, whether rare or common, and what habitats and species should
be emphasized. Forest Plan revision will establish goals for the types, amounts, distribution,
spatial pattern, and function of wildlife habitats.
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Key Indicators
Management Indicator Communities (MIC) trends

Thisindicator highlights the differences between alternatives because changes in the amount,
distribution, and quality of the natural communities most severely degraded by historic land
uses (i.e. glade, open woodland, groundwater seep communities) determine, in large part, the
long-term viahility of many of the plant and animal species which make the Ozarks a unique
landscape.

MIS habitat trends

Thisindicator highlights the differences between alternatives because changes in the amount,
distribution and quality of habitat for MI1S are assumed to indicate changes in habitat, and
associated changesin population trends, for a host of native Missouri wildlife which are
represented by these species.

Affected Environment

Two goals listed in the 2005 Forest Plan for the Mark Twain NF are 1) provide habitat to
maintain, enhance and restore site appropriate natural communities, including their full range
of vegetation composition and structural conditions, and 2) restore and maintain biodiversity
within fire-dependent areas. Using management indicators provides information to the
decision-maker because changesin their abundance, quality, or distribution are believed to
indicate the effects of management and can serve as measures toward meeting these goals