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Abstract

This final environmental impact statement (FEIS) documents the analysis of four
alternatives, each offering a different programmatic framework within which to manage the
285,000 acres administered by the Shawnee National Forest. The selected alternative was
the basis for the revised Forest Plan that will guide all natural resource management on the
Forest. The Forest Service developed the alternatives with advice from the public and other
federal and state agencies. The Regional Forester explains in the Record of Decision his
rationale for selecting one of the alternatives.

Alternative 1 would continue to use the management direction of the 1992 Amended Forest
Plan, with uneven-aged forest management and group-selection harvest, minimally
restricted equestrian use and proposed ATV/OHM trail corridors. Alternative 2, the
selected alternative, emphasizes maintenance or enhancement of biodiversity on the Forest,
with even-aged forest management to restore and maintain oak-hickory forest-type,
prescribed fire and other vegetation management, restriction to trails of equestrian use and
continuation of the closure of the Forest to ATV/OHM use. Alternative 3 emphasizes
custodial management of the Forest, with no forest management, minimal prescribed fire,
restricted equestrian use and no ATV/OHM use. Emphasis of Alternative 4 is similar to
Alternative 1, with more equestrian and ATV/OHM use possible, and to Alternative 2, with
even-aged forest management to restore and maintain oak-hickory forest-type, prescribed
fire and other vegetation management.
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Chapter 1 — Purpose of and Need for Action

CHAPTER 1. PURPOSE OF AND NEED FOR
ACTION

. DOCUMENT STRUCTURE

The Shawnee National Forest (SNF/Forest) has prepared this final environmental impact
statement (FEIS) in compliance with the National Environmental Policy Act (NEPA) and
other applicable laws and regulations. This FEIS discloses the direct, indirect and
cumulative environmental effects expected to result from the proposed, programmatic
action and alternatives. The document is organized as indicated:

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

Chapter 2. Alternatives, including the Proposed Action: This chapter provides a
more detailed description of the agency’s proposed action as well as alternative methods
for achieving the stated purpose. These alternatives were developed based on
significant issues raised by the public and other agencies. This discussion also includes
mitigation measures. Finally, this section provides a summary table of the
environmental consequences associated with each alternative.

Chapter 3. Affected Environment and Environmental Consequences: This
chapter describes the environmental effects of implementing the proposed action and
other alternatives. This analysis is organized by the resources that might be affected.

Chapter 4. Consultation and Coordination: This chapter provides a list of preparers
and agencies consulted during the development of the FEIS.

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

Index: The index provides page numbers by document topic.

. BACKGROUND

The first National Forest Management Act (NFMA) Land and Resource Management Plan
(Forest Plan) for the SNF was approved by the Eastern Regional Forester on November 24,
1986. As agreed in a 1988 administrative appeal settlement, the Forest undertook further
planning, which resulted in a significant amendment of the 1986 Plan.

The amendment of the 1986 Plan was approved on May 14, 1992, administratively appealed,
and then challenged in federal district court by persons not party to the 1988 appeal
settlement. The district court rejected some of the plaintiffs’ claims, but upheld several
others and vacated the 1992 amendment. In 1996, the district court issued injunctive relief



Chapter 1 — Purpose of and Need for Action

that precluded commercial hardwood-timber harvest, all-terrain vehicle and off-highway
vehicle trail designation and oil and gas development pending further environmental
analysis.

Now, in accordance with applicable federal law, the Forest Service is proposing a revised
planning framework to guide management of the Forest for the next 10 to 15 years. NFMA
requires that Forest Plans be revised at least every 15 years (16 USC Sec. 1604[f][5]). The
Plan revision was developed under the 1982 planning regulations at 36 CFR 219, but will be
implemented under the 2005 planning regulations.

[ll. PURPOSE OF AND NEED FOR ACTION

The purpose of the proposed action is to revise the Plan that guides all natural resource
management on Forest. This action is needed for several reasons:

e To comply with federal law requiring Plan revision every 10 to 15 years.

e To address compliance with currently applicable laws, regulations and policies and
new and changing information about the Forest and its uses.

e To correct deficiencies found by the court in the environmental analysis of the 1992
amended Plan.

The Plan-revision process focuses on elements of the current Plan that require change.
Identification of these elements was based on consultation with the public; analysis of new
issues and information, especially the results of monitoring and evaluation; changes in law,
regulations or policy; and the goals and objectives of the US Department of Agriculture
(USDA) Forest Service Strategic Plan. The identified elements comprised the seven topics
for revision announced in a notice of intent published in the Federal Register on March 20,
2002. These seven revision topics address more than 30 specific items identified as needs
for change:

Watershed Resources

Biological Diversity, Wildlife and Aquatic Habitat
Recreation Management

Forest Ecosystem Health and Sustainability
Mineral Resources

Wilderness, Roadless Areas, Wild and Scenic Rivers
Land Ownership Adjustment

The USDA Forest Service Strategic Plan for fiscal years 2004 to 2008 provides purpose and
context for managing national forests. This Plan revision responds to the goals and
objectives outlined in the Strategic Plan.
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V. PROPOSED ACTION

The proposed action is the revision of the 1992 Forest Plan to address new information and
changed conditions, as described in the preceding section. Current management direction
not requiring revision will be affirmed by the revised Plan. In conjunction with applicable
federal law and Forest Service policies, the revised Plan sets forth a framework of goals,
objectives, standards and guidelines to guide future decision-making in a multiple-use
context for the next 10 to 15 years.

V. DECISION FRAMEWORK

Given the purpose and need, the Eastern Regional Forester—the Responsible Official—will
review the proposed action, the other alternatives and the environmental consequences in
order to decide on the preferred course of management.

The Forest Service has identified five criteria to use in the decision process for Forest Plan
revision: The revised Plan must (1) improve and protect watershed conditions, (2) restore
and maintain ecological sustainability, (3) increase the amount of forest restored to, or
maintained in, a healthy condition, (4) provide opportunities for diverse, high-quality
recreation, (5) improve the capability of the forest to provide desired sustainable levels of
uses, values, products and services.

The revised Plan is a programmatic framework that guides site-specific actions, but does
not authorize, fund, or implement any project-level decision. The revised Plan functions as
a gateway to compliance with environmental laws during subsequent site-specific decision-
making. Similar to a zoning ordinance, the revised Plan allows for activities that may occur
through future decision-making, but does not itself authorize or mandate any ground-
disturbing actions. Selection of the Plan is a broad-scale decision that does not compel or
contain any site-specific decisions resulting in the irretrievable or irreversible commitment
of resources. It simply represents one level in a multi-stage, decision-making process.

Selecting the best course of action for the Forest necessarily involves trade-offs among
resources. The Plan may be amended at any time (operating similar to a zoning variance) to
Salter the direction applicable on a particular site. The environmental information
disclosed in this FEIS is commensurate with the programmatic nature of the proposal. For
additional information on the nature of Plans, see www.fs.fed.us/emc/nfma/includes/
overview.pdf.

The focus of the revised Plan is the condition of the land as a basis for providing the public
with multiple-use goods and services. The Plan embodies a multiple-use concept of natural
resource management. The Forest has strived to balance competing uses across the Forest
landscape. Not each use can or should occur on every acre of the Forest. The vision of the
revised Plan is to blend multiple-use resource management in such a way that it sustains and
protects the overall health and condition of the land and best meets the needs of the American
people. All this must be accomplished in a manner that maximizes long-term net public
benefits in an environmentally sound manner.
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Net public benefits are all the outputs and positive effects (benefits) provided by the Forest
less all associated inputs and negative effects (costs). Some benefits and costs can be
measured; others are more subjective and can only be described in terms of the quality of
the forest environment or the public uses provided.

The Forest has many resources for which there are competing demands. These include
outdoor recreation, wood, water, wildlife, wilderness, minerals and scenery. Four
alternatives for revising the Forest Plan have been considered in detail in this FEIS,
including continued management under the 1992 Plan. The Forest Service must decide
which alternative for managing the SNF will provide the maximum net public benefits from
these resources in an environmentally sound manner. In making this decision, the goods,
services and beneficial environmental effects derived from implementation of the revised
Plan must be weighed against the dollars required and any adverse environmental effects
that may result. This is the nature of the decision to be made.

Following Plan approval, any project proposed to implement the Plan will undergo site-
specific, environmental analysis prior to any ground-disturbing activity. Public
involvement is a key part of project development. Site-specific actions must be consistent
with the Plan standards and guidelines, which operate as parameters within which future
projects must be developed.

By regulation, the contents of a Forest Plan include:

e Forest-wide multiple-use goals and objectives (36 CFR 219.11[b]);

e Forest-wide management requirements for protecting resources (standards and
guidelines) (36 CFR 219.13 to 219.27);

e Management areas and management-area direction (management-area
prescriptions) (36 CFR 219.11);

¢ Identification of lands suitable for timber production and determination of the
allowable sale quantity (36 CFR 219.16);

¢ Monitoring and evaluation requirements (36 CFR 219.11[d]);

e Recommendations to Congress, such as for wilderness study (36 CFR 219.17).

As soon as practicable after approval of the revised Plan, the Forest Supervisor will ensure
that all existing projects, outstanding and future permits, contracts, cooperative agreements
and other instruments for the occupancy and use of affected lands, subject to valid existing
rights, are consistent with the Plan.

Monitoring and evaluation are important parts of the planning framework. The monitoring
strategy includes implementation, effectiveness and validation monitoring. The multi-
staged process of Plan approval, project decision-making, monitoring, evaluation, Plan
amendment and revision allows a Forest Plan to be responsive to changing social and
environmental conditions. The revised Plan is a management guide that describes the
Regional Forester’s expectations for future conditions. The revised Plan should not be
viewed as the “final word” on management of the Forest, but rather as a vital document that
can be amended and, ultimately, again revised as the need for further change arises.
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VI. PUBLIC INVOLVEMENT

The Forest conducted preliminary scoping of the public, Forest Service employees and other
agencies to assist in the identification of elements of the 1992 Forest Plan that required
change. A notice of intent to prepare an EIS for the revision of the Forest Plan was
published in the Federal Register on March 20, 2002. The notice described the proposed
federal action and the “need for change” of the 1992 Plan, requested comments and gave
some background information on the reason for the proposal and the process to be used.

Through the Federal Register notice, notice in the Forest’s newspaper of record, The
Southern lllinoisan, and various other means, the public was requested to submit their
comments and concerns about the proposed action. The Forest received more than 2,700
responses to the notice of intent. The issues that were raised in these comments, together
with those identified by the Forest Service, confirmed the need to revise the Forest Plan and
helped in assessing the future management goals of the Forest. Several public meetings
were held to receive comments and, later, as part of the development of alternatives to the
proposed action. A summary of the public involvement effort is presented in Appendix A.

With consideration of the comments from the public, Forest Service employees and other

agencies, the interdisciplinary team for the preparation of the EIS identified the issues to
address in the plan-revision process.

VII. ISSUES

The Forest Service separated the issues into two groups: significant and non-significant.
Significant issues are those directly or indirectly caused by implementing the proposed action.
Non-significant issues are 1) outside the scope of the proposed action, 2) already decided by
law, regulation, or other higher-level decision, 3) irrelevant to the decision to be made, or 4)
conjectural and not supported by scientific or factual evidence. The Council on
Environmental Quality’s NEPA regulations explains this delineation in section 1501.7:
“...Identify and eliminate from detailed study the issues which are not significant or which
have been covered by prior environmental review...” A list of non-significant issues and the
reasons for their categorization as non-significant is presented in Appendix A.

The significant issues were grouped into seven revision topics, listed below and addressed
through the proposed revision of the Forest Plan and the alternatives to the proposal.

A. WATERSHED RESOURCES

The Forest Service is committed to protecting water quality. Indeed, watershed protection
was one of the primary reasons for establishment of the National Forest System. Lands
adjacent to streams and rivers are rich in biological diversity and especially important for
recreation and wildlife. The Unified Federal Policy and members of the public have
identified watershed maintenance and restoration as an agency priority for future
management on National Forest System lands. Opportunities for improving watershed
conditions over what was prescribed in the 1992 Forest Plan include new management
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direction for water-supply watersheds and the Mississippi and Ohio Rivers floodplains and
revision of Forest-wide filter-strip guidelines.

Most agree that riparian (stream corridor) areas have special values; but there is
disagreement about the width of a filter strip necessary to protect water quality and the
need to restrict various uses in these areas. There is concern that unnecessary restrictions
within riparian areas and filter strips will limit recreation opportunities. The effects of
management and use practices on water quality will be the basis of evaluating how this
issue is addressed by the alternatives and/or mitigation measures.

B. BIOLOGICAL DIVERSITY, WILDLIFE AND AQUATIC
HABITAT

Almost every aspect of Forest management has some effect on biological diversity and
wildlife habitat. If the Forest Service were to take no actions to manage the forest or if no
one visited the Forest, the forest would continue to change over time through natural
processes. The Forest Service can maintain and sustain the oak-hickory forest-type for
those who follow by actively managing forest vegetation; by using, prescribing or
suppressing fire; and by maintaining forest openings for certain wildlife species. Diversity
and wildlife habitat can be affected differently by allowing natural processes to take their
course.

There is disagreement concerning the degree of management and use activity appropriate
on the Forest. Some think that there should be little or no active vegetation management,
that timber harvesting will always hurt the forest and that “allowing nature to take its
course” without interference is the best way to provide old-growth hardwood forests. They
feel that human activity in the forest will decrease the overall biological diversity of the
forest and its surrounding environment.

Others believe that the forest can be managed to provide some benefits for everyone, as well
as to sustain or enhance biological diversity. These believe that this can be accomplished
through appropriate vegetation-management practices and restoration of prairies, barrens,
savannas and forests; that it is best to maintain the present oak-hickory forest-type and
provide a mix of vegetation-conditions and habitats suitable for a wide diversity of game
and non-game wildlife; that biological diversity would be enhanced best through active
vegetation management, including prescribed fire and timber harvesting to maintain the
oak-hickory forest-type and openlands for wildlife habitat; and through aggressive control
of invasive species.

Opportunities for enhancing biological diversity—and wildlife and aquatic habitat—include
improvements in management direction for forest-interior habitat and large openlands and
wildlife openings and in guidance for the protection and management of threatened,
endangered and sensitive species, management-indicator species and natural areas. The
effects of management and use practices on biological diversity and wildlife and aquatic
habitat will be the basis of evaluating how this issue is addressed by the alternatives or
mitigation measures.
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C. RECREATION MANAGEMENT

There are few locations in Illinois that can match the natural beauty of the Forest. While
the landscape of most of the state features seemingly endless miles of cropland, the Forest
offers a setting of hills, bluffs, rock-outcrops, streams and trees. This setting attracts many
thousands of people each year. They come to the Forest seeking many types of recreation.
Some spend their entire visit at a campground. Some seek the solitude and challenge of
wilderness. Others hike, hunt, fish, ride horses or ATVs, or drive through the forest to view
the scenery.

While everyone wants the Forest to continue to be a pleasant place to visit, some also want
it to be available for as many types of recreational uses as possible. Most agree that a trip to
the Forest is more enjoyable when they find well-maintained trails, roads, campgrounds
and picnic areas. However, there are others who want only natural, unaltered
environments for their recreation. Many are concerned that activities such as timber
harvest or oil and gas development might destroy the natural beauty of the Forest.

Horseback-riding on the Forest has expanded greatly in the last ten years and there is
disagreement over how to prevent resource damage caused by equestrian use and whether
or how to regulate where and when equestrian use should be allowed. One thing about
which everyone agrees is the need for a well-marked, mapped and maintained trail system.
But there is disagreement as to the appropriate number of miles of trails and where they
should be constructed. There is also disagreement as to whether equestrian use should be
restricted to designated system trails, or whether it should continue to be allowed cross-
country as under the 1992 Plan.

There is disagreement as to whether the use of ATVs and OHMs should be allowed. Some
believe that the use of ATVs/OHMs has no more effect on the land than equestrian use and
should be allowed anywhere horses can go. Others believe that ATV/OHM-riding has
caused problems in the past, but can be an important recreational use if carefully managed.
Still others see ATV/OHM-riding as totally incompatible with environmental protection and
other recreational uses.

Opportunities for improving the 1992 Plan include determining the appropriate direction
for developed and dispersed recreation, including equestrian, ATV/OHM and bicycle use on
the Forest. The effects of management and use practices on recreational opportunities and
experiences will be the basis of evaluating how this issue is addressed by the alternatives or
mitigation measures.

D. FOREST ECOSYSTEM HEALTH AND SUSTAINABILITY

The Forest is one of the only public-land entities in southern Illinois providing large
contiguous blocks of diverse forest and grasslands that can be managed on a sustainable
basis, providing for native plant communities and habitat for native game and non-game
fish and wildlife. The Forest also includes the largest blocks of oak-hickory forest in Illinois.
Much of the oak-hickory forest of southern Illinois is slowly converting to a maple-beech
forest because of aggressive fire-suppression for more than 50 years and reduced natural
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and human-induced disturbance in the last 15 years. These changes typically are
accompanied by a loss of plant and animal diversity.

Many are concerned about the conversion of the oak-hickory forest to the maple-beech type
because of possible adverse effects on flora and fauna. Others are not convinced that
conversion to the maple-beech type will have any adverse effects on biodiversity.

There is disagreement about whether trees should be harvested from the Forest. Some
believe that timber harvesting, in conjunction with prescribed fire and other vegetation-
management activities, can help maintain the conditions necessary for sustaining the oak-
hickory forest. Some encourage the maintenance of a balanced age-class distribution with
timber harvesting, while others believe forest composition and age-classes should be based
on pre-settlement conditions and the natural range of variability. Among those who believe
that the Forest should be managed to maintain the oak-hickory type, differences exist over
how the trees should be harvested: some support uneven-aged management and group-
selection harvesting as prescribed in the 1992 Plan; others feel that shelterwood-harvest
under the even-aged management system is better to create the conditions necessary for
regenerating oaks and hickories.

Some want all timber harvest stopped, along with any associated road building. They do

not approve of any commercial timber harvesting on National Forest System lands. They
are concerned about below-cost timber sales and the effects of timber harvest on wildlife,
water quality, visual quality and recreation.

Opportunities for improving forest health include a Forest goal emphasizing forest health and
sustainability instead of timber production and determination of the most appropriate
silvicultural practices for regenerating and maintaining the oak-hickory forest type. Oak-
hickory composition-objectives based on ecological land-types and the natural range of
variability, along with prioritization of non-native pine-removal based on historic oak-hickory
sites, are opportunities for improving forest health. Range-management opportunities are
limited on the Forest and are best suited to the research purposes of the Dixon Springs
Agricultural Center.

The effects of management and use practices on forest ecosystem health and sustainability
will be the basis of evaluating how this issue is addressed by the alternatives or mitigation
measures.

E. MINERAL RESOURCES

Beneath the Forest lie deposits of mineral resources owned by the federal government,
corporations and private citizens. These minerals can be used by industry and provide
income to the federal and county governments. But mineral production usually requires
some change in the forest: roads, mineshafts, drill rigs, tanks, pipelines, pumps, or open
pits may be needed to develop the resource.
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Some do not think that any form of oil and gas development is an appropriate use of the
Forest; they are concerned about its effects on the Forest environment. The opportunity is
presented by the Plan revision to evaluate the possible effects of oil spills, as stipulated by
the court ruling on the 1992 Plan and other issues associated with oil/gas activities.

The effects of minerals management on forest resources will be the basis of evaluating how
this issue is addressed by the alternatives or mitigation measures.

F. WILDERNESS, ROADLESS, WILD AND SCENIC RIVERS

The Hlinois Wilderness Act of 1990 designated seven areas on the Forest as wilderness. It
also designated two special-management areas that were incorporated into adjoining
wilderness areas in 1998, following a legislated one-time opportunity for minerals
development. These wilderness areas encompass 28,233 acres—about 10 percent—of the
Forest.

During the Plan-revision process, the Forest considered recommending the Ripple Hollow,
Camp Hutchins and Burke Branch areas for wilderness study. (The Ripple Hollow area was
recommended for wilderness study in the 1992 Plan.) Although the Forest Service can only
recommend wilderness study, it is not unlikely that congress would designate the areas as
wilderness based solely on a wilderness-study recommendation. If the three areas were
designated wilderness by congress, they would be closed to motorized use, timber harvest
and development of the federal mineral estate; this to provide excellent opportunities for
hunting, trapping, fishing, hiking and horseback-riding.

There is disagreement regarding the benefits of wilderness and the need for additional
wilderness on the Forest. Many would like additional wilderness and many others want no
more areas designated as wilderness. The most significant issues concerning the future of
Camp Hutchins, Burke Branch and Ripple Hollow are related to concerns about motorized
use, effective and efficient trail maintenance and mineral exploration. These issues could be
addressed effectively through protective management prescriptions.

Opportunities were explored for the identification of additional roadless areas and
candidate wild and scenic rivers, along with the potential classification of existing candidate
wild and scenic rivers.

The effects of management and use practices on wilderness—existing and potential—and
candidate wild and scenic rivers will be the basis of evaluating how this issue is addressed
by the alternatives or mitigation measures.

G. LAND-OWNERSHIP ADJUSTMENT

The Forest is the largest tract of public land in Illinois and is considered an important
resource by its citizens as well as the people of nearby states. These forested lands in the
agricultural heartland of the nation preserve and enhance the biodiversity and health of
scarce ecosystems and provide important recreational opportunities.
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The Forest is comprised of fragmented federal ownership within the Forest proclamation
boundary. A consolidated Forest land-base would provide for better public use and efficient
management. Existing land-ownership and adjustment guidelines occasionally inhibit
acquisition of land that could provide public benefits, such as areas of the Mississippi River
floodplain.

Opportunities for improving land-adjustment guidelines in the 1992 Plan include new
direction revising the prioritization list for surface ownership, a recommendation for
statutory boundary-adjustment, elimination of the Forest consolidation map and emphasis
on the acquisition of all available property rights in each land-adjustment case.

The effects of land-ownership adjustment on the various resources will be used to evaluate
how this issue is addressed by the alternatives.
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CHAPTER 2. ALTERNATIVES CONSIDERED
. INTRODUCTION

This chapter describes and compares the alternatives considered for the Forest Plan
revision. Maps depicting the management areas associated with each alternative are
provided at the back of this document. The alternatives are presented in a graphic,
comparative form, defining the differences among them and providing the decision-maker a
clear basis for choice. Some of the information used to compare the alternatives is based
upon the design of the alternative and some is based upon the environmental, social and
economic effects of implementing each alternative.

[I. ALTERNATIVES CONSIDERED IN DETAIL

The Forest Service developed four alternatives—including no action and the proposed
action—in response to issues raised during scoping and at collaborative public meetings on
alternatives-development.

A. ALTERNATIVE 1 - NO ACTION

Implementation of the 1992 Plan

Adoption of Alternative 1 would continue management under the 1992 Plan. There would be
some minor changes, such as stipulating in the Plan the protection of listed threatened,
endangered and sensitive species while removing the outdated species lists; updating the
standards and guidelines for protection of threatened, endangered and sensitive species; and
adopting a more focused list of management-indicator species. The Plan would also be
revised to eliminate the "Special Management Areas” (5.2), both of which have been included
in their adjacent wilderness areas during the life of the 1992 Plan. The overall focus of the
Plan would be unchanged. This alternative provides a mix of products and uses, avoids
sensitive areas, and continues use at about the same levels as provided in the past.

Recreation management includes a trail corridor map with up to 338 miles of hiker-
equestrian trails, and 286 miles of ATV-hiker-equestrian trails. Cross-country equestrian
riding is allowed and bicycle use is allowed on open roads and ATV trails.

Most hardwood timber would be harvested with uneven-aged management practices. Areas
managed for timber production would usually be harvested in small groups up to about 1/2
acre in size. The land-base classified as suitable for timber production is approximately
115,800 acres of upland hardwood forest and the amount of timber scheduled for harvest is
1,665 thousand cubic feet in the first decade. There is no scheduled timber harvest in the
Forest Interior Management Units, Cave Valley, Camp Hutchins, Burke Branch or Ripple
Hollow. In addition, there would be no scheduled timber harvest in areas near lakes,
streams, recreation areas, or other places identified as especially sensitive and popular for
Forest users.

11
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Under Alternative 1, pine and pin oak are not part of the suitable timber base and would not
be scheduled as part of the regular timber program. However, pine timber could be made
available for harvest as a by-product of work to restore natural ecosystems (by removing the
non-native pine). Some pin-oak timber could also be made available as a by-product of
wildlife habitat management at the Oakwood Bottoms Greentree Reservoir.

Provisions for mineral development and oil and gas leasing are allowed, with special
stipulations applicable in certain management areas.

B. ALTERNATIVE 2 — SELECTED ALTERNATIVE

Alternative 2 responds to public concerns about Forest management that identified
elements of the 1992 Plan requiring revision. It is based, for the most part, on the “Need for
Change” document that resulted in the notice of intent to revise the 1992 Plan, scoping
comments received regarding the notice of intent and public meetings convened to assist
the planning team in the development of Plan-revision alternatives.

Alternative 2 offers additional emphasis and revised guidance on watershed protection;
biological diversity; management of recreation resources; forest health and sustainability;
minerals management; wilderness, roadless areas and candidate wild and scenic rivers; and
land-ownership adjustment.

Under Alternative 2, management for watershed resources is emphasized through the
identification of water-supply watersheds—Kinkaid Lake, Cedar Lake and Lake of Egypt—
and specifications for their management, management direction for the Mississippi and
Ohio Rivers floodplains and revised riparian filter-strip guidelines.

Biological diversity and wildlife and aquatic habitat would be enhanced through new
standards and guidelines for the management of forest-interior habitat. Species that
require large openland-habitat would benefit from the creation of a large-openland
management prescription, while the number of small wildlife openings would be reduced to
a more manageable quantity than that specified under Alternative 1. Standards and
guidelines for the management and protection of threatened, endangered and sensitive
species and species of concern would be revised, as under all alternatives. Natural areas
would be protected.

Proposed changes in standards and guidelines pertaining to pesticide use would support the
control of invasive species, further protecting and enhancing biological diversity. The
opportunity for wetland and bottomland hardwood management at Oakwood Bottoms
Greentree Reservoir would be expanded through adjustment of the management-area
boundary to include recently acquired adjacent land. As under all alternatives, the list of
management-indicator species would be focused on five species of birds that represent
openland and forest habitats; species of recreational interest would no longer be listed.
Collection of plants would continue to be regulated through Forest Supervisor order or
existing regulations.

12
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Alternative 2 would restrict horseback-riding to designated system trails and allow the
seasonal closure of equestrian trails not constructed for all-season use. It would emphasize
the development of a mapped, marked and well-maintained trail system and would direct
the closure and rehabilitation of user-developed trails not designated into the trail system.
The trail-corridor map from the 1992 Plan would be withdrawn and trail-density standards
and guidelines would be eliminated from all management areas. The use of ATVs and
OHMs would be prohibited. Licensed-vehicle use would be allowed on open roads.
Bicycles would be allowed on open roads and on system trails designated for bicycle use.
Additional developed recreational sites would be allowed.

Forest ecosystem health and sustainability would be a goal under Alternative 2, rather than
the production of timber products. Maintenance of the oak-hickory forest-type within its
natural range of variability is considered important for biological diversity and wildlife
habitat. As a means of maintaining the oak-hickory forest-type, shelterwood harvest under
even-aged management would be the probable silvicultural method. A variety of techniques
for site-preparation, reforestation and timber-stand improvement would be allowed.
Increased prescribed fire on a variety of scales would be an important tool under this
alternative for maintaining the oak-hickory forest-type and other vegetative communities.

The ecological restoration of non-native pine plantations to native hardwoods would be
prioritized on historically oak-hickory sites. The management prescription for Iron
Mountain would be changed from Heritage Resource Significant Site to Mature Hardwood
Forest to facilitate additional vegetation management while still protecting the heritage
resources under Forest-wide standards and guidelines. Since there are no suitable range-
allotments that do not conflict with wildlife-habitat objectives, the range-management
objective would be eliminated except for research purposes.

Federal minerals outside wilderness areas are identified as available for oil and gas leasing,
subject to applicable lease terms and special stipulations, including no surface-occupancy.
There are no other changes in minerals-management direction.

Alternative 2 addresses the management of wilderness and areas that were considered for
wilderness-study recommendation but failed to meet the basic requirements for roadless
designation. Of these areas, Camp Hutchins and (the former Wilderness Study Area) Ripple
Hollow would be managed under the non-motorized recreation management prescription
and Burke Branch would continue to be managed under the mature hardwood forest
management prescription. The standards and guidelines for wilderness management would
be revised to eliminate trail densities and to allow non-native materials for trail-signing and
maintenance. Group-size limits would be allowed in wilderness.

This alternative identifies the potential classification of the six streams eligible for study as

part of the national wild and scenic river system and revises the candidate wild and scenic
river management prescription to reflect the results of the potential classification.

13
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Alternative 2 makes some changes regarding land-ownership adjustment. The priority list
for land-ownership adjustment would be revised and the consolidation map removed. A
statutory adjustment of the proclamation boundary would be recommended in order to
include areas within the Mississippi River floodplain. The standards and guidelines
regarding acquisition of property rights would be changed to emphasize the acquisition of
all available rights, while scenic and conservation easements would be acceptable when
management objectives are met.

C. ALTERNATIVE 3

Alternative 3 responds to issues raised by those who think that prescribed fire, timber
harvesting, pesticide use, wildlife openings, ATV and OHM use and oil and gas leasing are
all, collectively and individually, detrimental to the environment and limits human-caused
disturbance of the Forest and the land. Alternative 3 emphasizes management for the
preservation of mature and old-growth forest across the landscape, non-motorized
recreation, additional restrictions on equestrian use and additional habitat for forest-
interior wildlife and plants. To avoid the environmental effects of timber sales and to
address the below-cost timber-sale issue, no land is classified as suitable for timber
production. Watershed-resource proposals are the same as those under Alternative 2.

Under Alternative 3, there would be no large-openlands or wildlife-openings management
and no pesticide use. There would be no cutting of trees for any reason except for human
health and safety, personal-use firewood, natural area management outside of wilderness,
or administrative needs (i.e. road maintenance, special use permits, etc). There would be
no new road construction and no ATV or OHM access or travelways. Equestrian use of
natural areas would be prohibited. Trail-density standards would be eliminated from all
management areas except wilderness and densities would be calculated for each area.

Prescribed fire would be used infrequently and on small projects to maintain rare
ecosystems and threatened, endangered and sensitive species. Federal minerals would be
unavailable for oil/gas leasing. Invasive species would be controlled only through manual,
mechanical or limited biological methods, such as grazing. The lists of threatened,
endangered and sensitive species and other species of concern would be revised or
removed, as under all alternatives. The activities enjoined by the court ruling on the 1992
Plan are not implemented under this alternative.

D. ALTERNATIVE 4

Alternative 4 responds to issues raised by those who would like to see more recreational
opportunities than are offered under the other alternatives. Many of these people support
the implementation of certain aspects of Alternatives 1 and 2 and are opposed to many of
the provisions of Alternative 3. Alternative 4 emphasizes motorized and non-motorized
recreation, habitat for both game and non-game wildlife and forest management to
maintain the oak-hickory forest-type.

Under Alternative 4, wildlife openings and openlands are managed the same as under the

1992 Plan. Shelterwood-harvesting with reserves and prescribed fire would be used to favor
large, mast-producing trees with open understories and to help maintain the oak-hickory
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forest-type. Watershed resource proposals are the same as under Alternatives 2 and 3.
Federal minerals would be available for oil/gas leasing with a no surface-occupancy lease
stipulation.

Trail management under Alternative 4 is similar to the 1992 Plan; however, it emphasizes a
well-marked, mapped and maintained trail system and removes the trail corridor map.
Additional trails would be allowed in natural areas and equestrian and bicycle use would be
allowed on designated trails in natural areas. Alternative 4 retains the up-to 286 miles of
ATV trail-corridor from the 1992 Plan and allows additional ATV and OHM opportunities
on up to 50 percent of the maintenance level 1 and 2 roads and allows licensed-vehicle use
on open roads. Trail-density standards are removed from all management areas.

No new wilderness recommendations are made and the management prescription for
Ripple Hollow is changed to mature hardwood forest. Candidate wild and scenic rivers are
managed as provided under Alternative 2. Mineral management would be the same as
under Alternative 2, with no surface occupancy. Federal minerals would be available for
oil/gas leasing subject to a no surface-occupancy lease stipulation.

E. MITIGATION COMMON TO ALL ALTERNATIVES

During project-level implementation of the revised Plan, compliance with Plan standards
and guidelines provides a basic level of protection for all resources and mitigates adverse
environmental effects. General mitigation measures developed by the Forest Service are
incorporated into management prescriptions and are summarized here by resource area.
Site-specific mitigation measures will be specified, as necessary, during the environmental
analysis of proposed projects.

1. SOIL

Many management and use activities have the potential to affect soil through disturbance;
some require the use of heavy equipment. Road, skid-trail, fire-line, drill-site and log-
landing construction and mechanical site preparation exposes mineral soil, decreases
infiltration rates and increases erosion potential. This is mitigated in two ways. Standards
and guidelines restrict the type of activities and degree and duration of soil disturbance to
the inherent capacity of the soil involved. They also control the location and extent of soil
exposure, require ripping, harrowing or other de-compaction procedures and/or require re-
vegetation as soon as is practicable (see Forest Plan Appendix F).

2. WATER QUALITY

Soil exposed during management activities to rain and melting snow can be carried by
runoff to streams and lakes. Standards and guidelines for reclaiming disturbed sites and for
managing filter-strips along perennial and intermittent streams and around lakes prevent
most sediment from reaching waterways and riparian areas.
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3. RECREATION

Developed sites are generally avoided by other management activities (special
circumstances would require special mitigation). Dispersed recreation may suffer
somewhat when timber harvest, road construction or minerals development is taking place.
However, these activities would occur only on a very small fraction of the Forest at any one
time. Standards and guidelines ensure that trails will be protected during or restored after
these management activities.

4. CULTURAL RESOURCES

Surface-disturbing activities generally can have an adverse effect on any cultural resources
present at the disturbed location. Standards and guidelines require site identification,
assessment and protection or mitigation prior to any surface disturbance. Surface
disturbance is generally not permitted in areas set aside for management under the HR
prescription.

5. VISUAL QUALITY

Standards and guidelines set visual-quality objectives for all management areas. Changes
made in the visual character of a viewshed are mitigated in several ways; e.g., varying the
size and shape of openings to match the surroundings, use of color to soften contrasts,
debris-disposal requirements and retention of "leave areas" of trees to break up open
ground. Finally, nearly half of the Forest is under management in which few changes to the
visual character are likely to occur.

6. VEGETATION DIVERSITY

Unique or rare plant communities have been inventoried and mapped and are managed
under the NA prescription for their protection.

7. FISH AND WILDLIFE

The needs of forest-dwelling species are addressed in the various management areas on the
Forest. E.g., managed openings and harvest regeneration provide for yellow-breasted chat,
northern bobwhite, turkey and deer. Forest interior management, corridors for candidate
wild and scenic rivers and wilderness provide for species (e.g. scarlet tanager, wood thrush
and cerulean warbler) requiring contiguous blocks of closed-canopy forest. In addition,
standards and guidelines provide or protect specific habitats: snag/den-tree clumps and
stream-crossing limits and shading requirements, for instance.

8. THREATENED, ENDANGERED, SENSITIVE SPECIES

Standards and guidelines require review of all surface-disturbing projects by qualified
professionals prior to implementation to determine whether any threatened, endangered or
sensitive species or habitat will be affected by the project. Consultation with USFWS is
mandatory if the species or habitat may be affected.
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9. WILDERNESS CHARACTER

The Illinois Wilderness Act of 1990 protects over 28,000 acres of the Forest. In addition,
standards and guidelines for wilderness management ensure the protection of wilderness
character.

[I. ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED STUDY

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives
that were not developed in detail (40 CFR 1502.14). Comments received from the public
since the publication of the notice of intent and during the public alternatives-development
meetings provided suggestions for alternative methods of achieving the purpose and need.
Some of these suggested alternatives were outside the scope of the Plan-revision process or
were determined by the planning team to have components that would cause unnecessary
environmental harm. Therefore, some alternatives were considered but dismissed from
detailed consideration for the reasons summarized below.

Several suggestions, such as eliminating natural areas and proposed wild and scenic river
study corridors as management areas, expanding the list of management indicator species
and species of recreational interest, allowing only single-tree selection harvest, eliminating
prescribed fire, allowing equestrian trails in all natural areas, converting all user-developed
trails to Forest system trails, prohibiting all equestrian use, not expanding the Oakwood
Bottoms Greentree Reservoir, and terminating the tenancy of the University of Illinois at
Dixon Springs Agricultural Center, are all specific items that were not carried forward into
alternatives because they did not meet the purpose and need for the Plan revision. The
following alternatives were considered but not analyzed in detail.

A. WILDERNESS STUDY FOR RIPPLE HOLLOW, BURKE
BRANCH, CAMP HUTCHINS

Many suggested that the Ripple Hollow, Burke Branch and Camp Hutchins areas should be
recommended for designation as wildernesses. Only congress can designate wilderness
areas through legislation. However, the Forest Service can recommend areas for wilderness
study if they meet roadless-area criteria. These areas were evaluated, along with others on
the Forest, to determine whether they met the roadless-area criteria. Other than areas that
are already designated wilderness, no areas on the Forest were found to meet the criteria.
Therefore, no areas on the Forest are recommended for wilderness study. Since Ripple
Hollow was tentatively recommended for wilderness study in the 1992 Plan, the wilderness
study management prescription is retained for this area under Alternative 1.

Ripple Hollow and Burke Branch were part of the Roadless Area Review and Evaluation 11
(RARE 1) process of the 1970’s and also included in the Roadless Area Conservation Rule
of 2001. Management in these areas will continue to be governed by the direction in the
Roadless Area Conservation Rule until such time when the Rule is no longer applicable.
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B. USE OF ONLY PRESCRIBED FIRE TO CONTROL MAPLE-
BEECH

Comment on the DEIS suggested that an alternative should be developed that considers the
use of only prescribed fire to control maple-beech competition in the understory, without
the use of other vegetation treatments, such as timber harvesting and timber-stand
improvement activities.

The interdisciplinary team reconsidered this approach; but, in light of the need to maintain
and sustain the oak-hickory forest-type and the biodiversity dependent upon it, its
drawbacks were apparent. The shade-tolerant maple has become established in many
places across the Forest and has grown to a size that would not be affected by prescribed fire
alone. Several studies have shown that larger-diameter trees are not likely to be killed by
prescribed fire alone. Franklin et al. (2003) found that burning did not affect stems greater
than 3.8 centimeters DBH (DBH), and that thinning was generally necessary for the
understory to respond to burning treatments. Rebbeck et al. (2004) found that red and
sugar maples are susceptible to fire only when stems are small (less than 6 centimeters
DBH). Elliott et al. (2004) found that most mortality from understory burning occurred in
trees less than 10 centimeters DBH, and no trees greater than 20 centimeters DBH were
killed.

The amount of sunlight reaching the forest floor is also an important factor in the
regeneration of oaks. Inadequate light often limits oak regeneration and recruitment into
the overstory (Lorimer, 1993). If larger trees cannot be killed by prescribed fire, other
vegetation treatments would be needed to provide adequate sunlight for the growth of
young oaks and hickories. Since the use of only prescribed fire in specified areas has been
proposed and analyzed under Alternative 3, the team declined to analyze the approach to
any greater extent.

C. NO TIMBER REMOVAL DURING NESTING SEASON OF
MIGRATORY BIRDS

A comment on the DEIS suggested that, in order for the Forest Service to be in compliance
with the Migratory Bird Treaty Act, an alternative should be analyzed that prohibits timber
removal during the nesting season of the migratory birds.

As part of the Plan-revision process, the Forest has taken, and continues to take, many
planning and administrative actions to ensure the conservation of migratory birds. This
complies with Executive Order 13186, which directs all federal agencies, including the
Forest Service, to work with the US Fish and Wildlife Service to conserve populations of
migratory birds.

Alternative 3 allows no timber removal. The interdisciplinary team believes this adequately
portrays the effects on migratory birds of no timber removal during the nesting season.
Accordingly, an alternative that limits timber removal only during the nesting season was
considered unnecessary.
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D. BENCHMARK ALTERNATIVES

Several “benchmark” alternatives were developed during analysis for the Forest Plan
revision. Benchmarks represent production potentials for various resources and uses.
Benchmarks were developed for maximum timber production, maximum oak-hickory,
maximum present net value of market values, and minimum level management. The
National Forest Management Act, Multiple-Use Sustained-Yield Act, Endangered Species
Act, and other laws and Forest Service policy require that national forests be managed for a
variety of uses as well as resource protection. The benchmark alternatives were eliminated
from detailed consideration because they would not provide balanced resource protection
and management.

V. COMPARISON OF ALTERNATIVES

This section provides summaries of the details of each alternative as well as the effects of
implementing each alternative. Information in the tables is focused on activities and effects
where different levels of effects or outputs can be distinguished quantitatively or
qualitatively among alternatives.

A. MANAGEMENT PRESCRIPTIONS

A “management prescription” is a specification of management practices to be applied on
the ground in a specific area and designed to attain multiple use and achieve the desired
future condition of the land. Each management prescription describes the practices
selected, the desired future condition of the land, and the standards and guidelines
necessary to achieve that condition. A "management area" is a discrete unit (or units) of the
Forest that is managed under a specific management prescription. Table 2-1 presents a
summary of the acreage assigned to each management prescription under each alternative.

The spatial distribution of management areas varies by alternative. A specific management
prescription may be applied to several locations on the Forest; that is, a management area
may not be (and usually is not) one continuous block of land. It is also possible to have an
inclusion of one management prescription within another larger management area. An
example is a natural area inside the boundaries of an experimental forest, wilderness, or an
area on the national register of historic places. Should a conflict arise, the more stringent
management direction would take precedence. Table 2-2 presents the acreage of each
management area by alternative.
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Table 2-1. Management prescription details.

Alter-
Management Prescription Sign Description native
Camp Hutchins CH Guides the management of the Camp Hutchins area under Alternative 1 in order to maintain the ecological 1
integrity of the area.
Candidate Wild and Scenic River CR Guides the management of a ¥s-mile-wide corridor on either side of a candidate wild and scenic river in 1,2,3,4
order to maintain potential classification—scenic under Alternative 1, recreational under Alternatives 2, 3
and 4.
Cave Valley CVv Guides the management of the Cave Valley area to maintain bottomland hardwood habitat. 1,2,3,4
Developed Recreational Site DR Guides the management of developed recreational sites Forest-wide. 1,2,3,4
Even-Aged Hardwood Forest EH Guides management of even-aged forest to maintain the oak-hickory forest-type—the only areas classified 2,4
as suitable for timber production under Alternatives 2 and 4. Under Alternative 2, shelterwood would be
probable harvest method; under Alternative 4, shelterwood with reserves.
Forest Interior Fl Guides the management of forest-interior habitats—units of at least 1,100 acres. Forest-interior habitat—units 1
of at least one-mile diameter—is managed Forest-wide under Alternatives 2, 3 and 4.
Filter Strip and Riparian Area FR Guides the management of filter strips and riparian areas under Alternative 1. Soil and water resources are 1
protected through Forest-wide standards and guidelines under Alternatives 2, 3 and 4.
Heritage Resource Significant Site HR Guides the management, protection and interpretation of significant heritage-resource sites. Does not 1,2,3,4
apply to Iron Mountain site under Alternatives 2 and 4.
Large Openland LO Guides the management of large openlands in order to provide habitat for wildlife requiring openlands. 2,4
Mature Hardwood Forest MH Guides management of mature hardwood forest, generally near areas with high recreational use, with 1,2,3,4
emphasis on wildlife habitat and recreation.
Minimum-Level Management MM Guides the management of generally isolated parcels where the cost of access is high. 1,2,3,4
Mississippi and Ohio Rivers MO Guides the management of the floodplains in order to provide bottomland hardwoods and wetlands for 2,3,4
Floodplains species requiring them.
Natural Area NA Guides the management of natural areas to maintain biological diversity and natural communities. 1,2,3,4
Designated multi-use trails are allowed under Alternatives 2 and 4.
Non-motorized Recreational NM Guides the management of the Camp Hutchins and Ripple Hollow areas under Alternative 2; includes the 2,3
Area Burke Branch area under Alternative 3.
Oakwood Bottoms Greentree OB Guides the management of the Oakwood Bottoms Greentree Reservoir to provide flooded habitat for 1,2
Reservair migratory and wintering waterfowl and other wetland species.
Research Area RA Guides the management of areas used for manipulative research, such as Dixon Springs Agricultural Center 1,2,3
and Kaskaskia Experimental Forest.
Recommended for Wilderness RW Guides the management of the Ripple Hollow area (under Alternative 1). 1
Study
Uneven-Aged Hardwood Forest UH Guides the management of uneven-aged forest, the only areas classified as suitable for timber production 1
under Alternative 1.
Wilderness WD Guides the management of congressionally-designated wilderness areas in order to maintain the wilderness 1,2,3
character and recreational experience.
Water-Supply Watershed Ww Guides the management of community water-supply watersheds in order to maintain water quality. 2
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Management Prescription Sign Alternative 1 Alternative 2 Alternative 3 Alternative 4
Camp Hutchins CH 3,700 0 0 0
Candidate Wild and Scenic River CR 14,600 14,600 14,600 14,600
Cave Valley CVv 2,000 2,000 2,000 2,000
Developed Recreational Site DR 1,600 1,600 1,600 1,600
Even-Aged Hardwood Forest EH 0 137,700 0 141,400
Forest Interior Management Unit FI 9,300 0 0 0
Filter Strip and Riparian Area FR 5,900 0 0 0
Heritage Resource Significant Site HR 4,300 3,300 4,200 3,300
Large Openland LO 0 3,700 0 0
Mature Hardwood Forest MH 37,300 24,900 160,300 31,800
Minimum-Level Management MM 10,000 7,900 8,100 7,900
Mississippi and Ohio Rivers Floodplains MO 0 8,700 8,700 8,700
Natural Area NA 14,800 15,400 15,400 15,400
Non-motorized Recreation Area NM 0 6,900 11,700 0
Oakwood Bottoms Greentree Reservoir OB 4,700 4,700 4,700 4,700
Research Area RA 7,700 7,700 7,700 7,700
Recommended for Wilderness Study RW 3,700 0 0 0
Uneven-Aged Hardwood Forest UH 136,900 0 0 0
Wilderness WD 28,100 28,100 28,100 28,100
Water-Supply Watershed Ww 0 17,400 17,400 17,400
Total 284,600 284,600 284,600 284,600
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Table 2-3. Comparative details of alternatives by issue and/or need-for-change item.

Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

Watershed

Resources

Water-Supply Manages water-supply o Creates WW MA emphasizihg management |e Same as Alt. 2 except doesnot | ¢ Same as Alt. 2.
Watersheds - watersheds under the MH for water-quality protection. allow vegetation management

including and FR MAs. e Requires system trails be designed to a or road construction.

Kincaid Lake,
Cedar Lake and
Lake of Egypt

Allows trails and motorized
and non-motorized use.
Allows cross-country
equestrian use off system
trails.

Allows vegetation
management for wildlife
and other objectives

standard protective of water quality.
Prohibits ATV/OHM use.

Allows horses and bicycles on roads and
system trails designated for these uses.
Allows temporary and permanent roads for
administrative use.

Emphasizes obliteration of roads causing
erosion.

Allows vegetation management for wildlife
or ecological reasons.

Mississippi and
Ohio River
Floodplains

Manage floodplains
under FR.

Creates MO MA.

Promotes pedestrian and boat access,
wildlife-viewing, hunting and hiking.
Promotes facilities for foot-travel and other
dispersed recreation (viewing blinds,
parking, etc.)

Emphasizes wetland development,
restoration and management.

e Same as Alt. 2.

e Same as Alt. 2.

Riparian Area
Filter-strip
Standards and
Guidelines
(S&Gs)

Applies riparian and filter-
strip S&Gs in FR Forest-
wide (mostly unmapped).
Sets filter-strip widths at
100 feet for intermittent
streams and 200 feet for
perennial streams.

Width of filter-strips along
lakes is 100 feet.

Width of filter-strips along
wetlands is 25 feet.
Applies bare-soil exposure
limits to mechanical or
recreation-caused
disturbances such as fire
lines, roads and trails at
ten percent of each 7,500

Eliminates the FR MA and applies riparian
and filter-strip S&Gs Forest-wide, but not in
OB or MO.

Sets filter-strip widths for intermittent streams
at 50-150 feet, perennial streams at 100-300
feet. Filter-strips vary within the range
according to land-slope adjacent to the
stream.

Ephemeral streams have a 25-foot filter-strip
where bare soil limits apply, but remain
suitable for timber resource management.
Width of filter strips for lakes is same as
perennial streams.

Width of wetland filter strips is 100 feet.
Applies bare-soil exposure limits to
mechanical or recreation-caused
disturbances, such as fire lines, roads and

e Same as Alt 2.

e Same as Alt. 2.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

square-foot segment of
filter strip.

trails at ten percent of each 7,500 square-
foot segment of filter strip. (Prescribed fire is
excluded from bare soil exposure limits).
Adds language to Forest-wide S&Gs for
riparian areas and filter strips: “Construction
and rehabilitation of roads, trails and firelines
will preserve the beneficial values, protect
public safety and be cost-efficient.”

Biodiversity,
Wwildlife &
Aquatic Habitat

Forest-Interior
Habitat

o Establishes Forest Interior
Management Units (FI)
MA:

-1100 acres x 7.
- 4 on west side
-3 on east side.

» Allows vegetation

management in the FIMUs
only to facilitate research

associated with migratory
birds.

Eliminates FI.

Applies forest-interior habitat management
guidelines to the EH and MH MAs for land in
federal ownership at least one mile diameter
in size and without powerlines, paved roads,
levees, or lakes (about 66,000 acres).

Timber harvesting (about 6,700 acres in 1st
decade) may be used to improve forest-
interior habitat and would occur primarily on
ridgetops and upper slopes using
shelterwood-with-reserves harvest method.
Thinning may occur in the bottoms and on
lower slopes.

e Retains Fl.

e Emphasis on unmanaged MH.

e Maintains any areas with 500 or
more contiguous forest-system
acres as unmanaged forest for
interior bird habitat.

e Applies no wildlife or forest
management in all Forest MAs.

e Eliminates FI.

» Similar to Alt. 2—applies
forest-interior habitat
management guidelines to
the EH and MH for land in
federal ownership at least
one mile diameter in size
and without powerlines,
paved roads, levees, or
lakes (about 65,000 acres).
P Timber harvesting (about
10,000 acres in 1st decade)
may be used to improve
forest-interior habitat and
would occur primarily on
ridgetops and upper slopes
using shelterwood-with-
reserves harvest method.
Thinning may occur in the
bottoms and on lower
slopes.

Large Openland
Management

e Openland S&G
maintains every oldfield
or grassland 80 acres or
larger totaling about
2,700 acres in UH, FR, MH
and CR MA:s.

Creates LO MA prescription totaling about
2,700 acres for management of tracts
greater than 80 acres in size and eliminates
’92 plan openland S&G.

Management objective to maintain early-
successional habitats and species.
Management may include removal of small
trees (e.g., eastern red cedars), invasive
shrubs (e.g., autumn olive) and non-native

o Reforests openlands except
barrens, glades and hill prairies.

e Same as ‘92 plan.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

grasses and forbs with fire, mechanical
and/or chemical treatments.

Allows application of this management
prescription within the WW.

Promotes dispersed recreational uses.

Wildlife Retains all existing » Allows wildlife openings. * Allows no wildlife openings e Same as ’92 Plan.
Openings wildlife openings (two * Applies forest interior guidelines in EH and
percent of ownership, or MH.
approximately 1630 o Applies ’92 Plan guidelines outside of interior
openings totaling about blocks.
2,500 acres). » Results in about 500-700 openings totaling
about 700 acres (less than two percent of
Forest area).
Threatened, Same as Alt. 2. » Revises S&Gs for federally listed threatened ¢ Same as Alt. 2. e Same as Alt. 2.

Endangered &
Sensitive Species

and endangered species and Regional
Forester sensitive species and species of
concern identified in the viability analysis to
contribute to viability and promote recovery.
Incorporates by reference all federally listed
threatened and endangered species and
Regional Forester sensitive species.

Natural Areas

Manages natural areas
to preserve, protect and
enhance the unique
natural values of each
area.

Allows designated
system trails according
to 1992 Trails-Corridor
Map and equestrian use
on designated trails.

Provides for identification, protection and
management (prescribed fire, tree and
shrub removal, etc.) of ecosystems and
communities at risk of loss or degradation;
and allows designation of new natural areas.
Removes '92 Plan language regarding
boundary changes.

Allows bicycle and equestrian use on system
trails designated for such use.

Same as Alt. 2, except allows no
equestrian use and eliminates or
re-routes existing trails in Lusk
Creek, Garden of the Gods and
LaRue Pine Hills natural areas.
Allows prescribed fire infrequently
for small projects. About 3,000
acres per year would be burned
to help maintain barrens in
natural areas.

Same as ‘92 plan, except
allows no new natural areas
except for protection of
federally listed threatened
and endangered species.
Allows bicycle and
equestrian use on system
trails designated for such
use.

Allows designation of
additional trails in natural
areas.

Non-Native
Invasive Species
management
(plants and
animals) and
noxious weed
control.

Allows for control in NA
and WD MAs.

No specific direction in
other management
prescriptions.

S&Gs to control invasive species, following
regional and national guidelines.

Allows control of invasive plants and animals
to include such practices as prescribed fire,
cutting of woody growth, application of
approved pesticides, mowing, biological
control and/or manual removal.

Same as Alt. 2, except allows
only mechanical, manual (to
include burning of individual
plants), or limited biological (e.g.,
grazing) methods of control.

Same as Alt 2.

Management

Same as Alt. 2.

Reduces MIS to five bird species to represent

Same as Alt. 2.

Same as Alt. 2.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

Indicator
Species (MIS)

openland and forest interior habitats:
northern bobwhite, yellow-breasted chat,
scarlet tanager, wood thrush and worm-
eating warbler.

Oakwood e Same as Alt. 2. Adjusts MA boundary to include newly o Same as Alt. 2. Same as Alt. 2.
Bottoms acquired lands. Timber harvesting not

Greentree scheduled as management practice during

Reservoir next two decades.

Boundary

Adjustment MA

(OB)

Pesticide-use
and biological
pest controls

Allows use of pesticides
only when “essential” to
meet management
objectives.

Allows biological
treatments as pesticide
alternative.

Amends current pesticide-use S&Gs. Allows
use of pesticides and biological treatments
following site-specific environmental analysis
that indicates use will meet management
objectives.

Prohibits pesticide use and allows
only mechanical, manual, or
limited biological controls (e.g.,

grazing).

Same as Alt. 2.

Species of e Retains listin ‘92 plan. Includes species of recreational interest on e Same as Alt. 2. Same as Alt. 2.
Recreational monitoring list.

Interest

Recreation

Management

Equestrian Use

Allows year-round
equestrian use on
potential 624 miles system
multi-use trails, including
road connections. Use is
allowed on estimated 286
miles of system roads and
hundreds of miles of non-
system roads.

Allows system trails in
natural areas according

to 1992 trails-corridor map.

Allows cross-country
equestrian use on about
264,000 acres. (All MAs,
except some DR, all HR, &
NA).

Allows equestrian use on potential 700 miles
of system multi-use trails, including road
connections. Use is allowed on estimated
386 miles system roads and hundreds of miles
of non-system roads.

Allows system trails to be designated in
natural areas.

Allows seasonal closure of bare-soil trails
(estimated at 350 miles [50%]) from Dec-
April.

Prohibits cross-country equestrian travel
(affects 284,000 acres).

Closes and/or rehabilitates user-developed
trails not designated into the trail system (no
mileage estimate).

Allows designation of user-developed trails
as system trails where appropriate.

Allows equestrian use on 450
miles of system multi-use trails,
including road connections,
closed seasonally (Dec-April).
Use is allowed on estimated 426
miles of system roads and
hundreds of miles of non-system
roads.

Allows no equestrian use in
natural areas; eliminates or
reroutes existing trails in Lusk
Creek, Garden of the Gods and
LaRue Pine Hills natural areas.
Prohibits cross-country equestrian
travel (affects 284,000 acres).
Closes and/or rehabillitates user-
developed trails.

Allows year-round use on
700 miles of system multi-use
trails, including road
connections. Use is allowed
on estimated 386 miles of
system road and hundreds
of miles of non-system
roads.

Allows system trails to be
designated in natural areas.
Prohibits cross-country
equestrian travel (affects
284,000 acres).

Allows designation of user-
developed trails as system
trails where appropriate.
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Alternative 1
No Action
1992 Forest Plan

Issue/Need-for-
Change Item

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

o Allows use on existing
user-developed trails
(estimated at 450 miles
Forest-wide).

Designated Trails |» Allows cross-country

that are equestrian use and
mapped, identifies a proposed
marked and system of trails (trail-
maintained. corridor map).

Equestrian and o
hiker trail use.

Allows existing user-
developed trails.

» Allows equestrian use in all
seasons.

® Includes map of 338 miles
of hiker/ equestrian trails
(with about 150-200 miles
of dual- designated
roads).

» Requires closure or
restriction of areas or trails
to prevent or stop
resource damage.

» Keeps existing trail-density
S&Gs for each MA.

Restricts equestrian use to designated trails
by stages and roads open to public
vehicular travel and requires monitoring of
the effects of this use.

Allows designation of user-developed trails
as system trails where appropriate.

Allows seasonal closure of designated
equestrian trails not constructed for all-
season use.

Prioritizes and emphasizes development of a
mapped, marked and maintained trail
system.

Directs closure and rehab (as needed) of
user-developed trails not designated into the
trail system.

Eliminates trail-corridor map.

Eliminates trail-density S&Gs from all MAs.
Trail goal = about 600-700 miles of system
trails, including dual-desighated roads.

Same as Alt. 2, except requires
seasonal and weather-related
trail closures to horses and
bicycles (includes all trails and
dirt- and grass-surface roads).
Eliminates trail-density S&Gs from
all MAs except wilderness.

Trail goal = about 350-450 miles
and 150-200 miles of system trails,
including dual-designated roads.

Same as ‘92 Plan. Plus
emphasizes a marked,
mapped and maintained
trail system.

Allows designation of
additional equestrian trails in
natural areas.

Allows designation of user-
developed trails as system
trails where appropriate.
Drops trail-density S&Gs from
all MAs.

Trail goal = about 600-700
miles of system trails,
including dual-designated
roads.

Eliminates trail-corridor map.

All-terrain » Identifies corridors for up
Vehicle to 286 miles of motorized
(ATV)/Off- system ATV/OHM trails
highway and road connections.
Motorcycle ® ATV/OHM (unlicensed)
(OHM) use allowed on the

remainder 526 mi. Forest
System roads about 3
weeks/year for firearm
deer-hunting season.

® Restricts ATV/OHM use to
designated travelways.

® Results in licensed OHM’s
allowed on 526 miles of
system roads open to
public motorized use.

ATV and unlicensed OHM use is prohibited
Forest-wide, except for administrative use,
access by emergency vehicles, or as
authorized by permit or contract.

Licensed OHMs allowed seasonally on 458
miles of level 1 & 2 road and year-round on
more than 2,800 miles of level 3, 4, 5 roads
(all jurisdictions).

ATV and unlicensed OHM use is
prohibited Forest-wide except for
administrative use, access by
emergency vehicles, or as
authorized by permit or contract.
Licensed OHMs allowed
seasonally on 458 miles of level 1
& 2 roads and year-round on
more than 2,800 miles of levels 3,
4, 5 roads (all jurisdictions).

Retains up-to 286 miles of
motorized system ATV/OHM
trails and road connections
from Alt. 1.

Allows availability of up to
50 percent (about 167
miles) of level 1 and 2 roads
not in the up-to-286-mile
ATV/OHM system.

Allows licensed OHM use on
the remainder of level 1 and
2 roads and on all other
open roads.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

Licensed Off
Highway
Vehicles (Jeeps,
4-wheel drive
trucks, etc.)

Seasonal use allowed on
about 458 miles of level 1
& 2 roads.

Use allowed on over 2,800
miles of level 3, 4, 5 road
(all jurisdictions)

Seasonal use allowed on about 458 miles of
level 1 & 2 FSroad.

Use allowed on over 2,800 miles of level 3, 4,
5 roads (all jurisdictions).

Same as alt. 1

Seasonal use allowed about
167 miles of non-ATV/OHM
route, level 1 & 2 roads.

Use allowed on over 2,800
miles of level 3, 4, 5 roads
(all jurisdictions).

Bicycle use

Allows use on roads open
to public motorized use
and on designated
ATV/OHM travelways.
Allows bicycle use on 286
miles of multi-use system
trails, including road
connections. Year-round
use is allowed on 526 miles
of system roads
(estimated 100 miles of
road/trail connections).

Allows bicycle use on open roads and on
system trails designated for bicycle use.
Allows bicycle use on estimated 600 miles of
multi-use system trails & road connections.
Allows seasonal closure of bare-soil trails
(estimated 350 mi. [50%]) from Dec. — April.
Results in seasonal use on 358 miles of FS
level 1 & 2 road (est. 100 mi. road/trail
connections).

Results in year-round use on 68 miles of level
3, 4, 5 roads (estimated 100 miles road/trail
connections).

Monitors use.

Allows bicycle use on open
roads and on system trails
designated for bicycle use.
Allows use on estimated 350
miles multi-use system trails &
road connections (closed
seasonally Dec.-April).

Results in seasonal use on 408
miles of level 1 & 2 roads
(estimated 50 miles road
connections in item #1)
Results in year-round use on 118
miles of level 3, 4, 5 roads
(estimated 50 miles road/trail
connections).

Allows bicycle use on open
roads and on system trails
designated for bicycle use.
Allows bicycle use on
estimated 600 miles of multi-
use system trails and road
connections.

Allows use on 286 miles
ATV/OHM routes.

Results in seasonal use of
358 miles level 1 & 2 rd
(estimated 100 miles road
connection in above trails)
Results in year-round use of
68 miles level 3,4,5 roads
(estimated 100 miles
road/trail connections).

Trail Corridor
Map

Retains trail-corridor map.

No trail-corridor map: Trail locations based
on site-specific project implementation.

Same as Alt. 2

Same as Alt 2.

Trail Density

Trail densities dependent
on MA S&Gs.

None

None outside of wilderness (see
wilderness).

None

Developed and
Dispersed
Recreation

Allows no new developed
recreational sites.

Allows new developed recreational sites
(e.g., campgrounds, pichic grounds, boat
launches) and closure of existing low-use
and/or high-cost sites.

Eliminates site-density standard.

Same as Alt. 1.

Same as Alt 2.

Forest Health
and
Sustainability

Forest
Management

Timber resource
management goal.
Approximately 41 percent
of total Forest landbase is
suitable for timber

Establishes a goal emphasizing forest
ecosystem health and sustainability to
replace 1992 timber-resource management
goal.

Approximately 41 percent of the total Forest

Allows no forest vegetation
management.

Designates all UH from Alt. 1 as
MH with no active vegetation
management. No areas on the

Establishes a goal
emphasizing forest
ecosystem health and
sustainability to replace
1992 timber-resource

27




Chapter 2 — Alternatives Considered

Alternative 1
No Action
1992 Forest Plan

Issue/Need-for-
Change Item

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

resource in the UH.

» Allowable sale quantity
(ASQ) of 1,665 Mcf
(thousand cubic feet) -
pine is not suitable

» Approximately 47 miles of
specified road
reconstruction, 29 miles of
temporary road
construction and 100
miles of road obliteration
are scheduled in the first

land-base is suitable for timber resource
management in the EH.

ASQ of 7,751 Mcf for first decade.
Approximately 94 miles of road
reconstruction, 59 miles of temporary road
construction and 20 miles of road
obliteration are scheduled in the first
decade.

Forest are suitable for timber
resource management.

* ASQ equals 0.

o Allows no road construction
associated with timber resource
management and road
obliteration is the same as Alt. 1.

management goal.
Approximately 42 percent
of the total Forest land-base
is suitable for timber
resource management in
the EH.

ASQ of 7,357 Mcf for first
decade.

Approximately 95 miles of
road reconstruction, 59
miles of temporary road
construction and no road
obliteration.

decade.
Silvicultural » Group selection is the
Practices proposed harvest method

in MA UH.

* Approximately 5,700
acres/year of prescribed
fire is scheduled for
maintenance of natural
areas, wildlife habitat and
for site preparation for
oak-hickory.

 Uses a variety of
reforestation techniques,
including natural and
artificial regeneration.

Shelterwood harvest is the proposed
practice for oak-hickory regeneration in MA
EH and allows intermediate treatments to
control stand composition. Allows uneven-
aged management where needed to meet
other resource objectives.

Implements prescribed fire on a variety of
scales, including large landscape scale, up
to 12,400 acres per year. Prescribed-burning
prescriptions attempt to emulate historic
disturbance regimes and condition classes
(but may vary to achieve other objectives
due to ownership patterns and existing
vegetation).

Employs silvicultural practices such as timber
harvesting, timber-stand improvement,
prescribed fire, herbicide treatments,
thinning and tree-planting as tools for
maintaining and restoring the oak-hickory
ecosystem.

* Allows no commercial or non-
commercial cutting of trees
other than for human health and
safety reasons, personal-use
frewood, natural area mgt.
outside wilderness, or
administrative needs (i.e. road
maintenance, special use
permits, etc).

e Allows prescribed fire infrequently
for small projects in natural areas
and only after pre-burn flora and
fauna surveys have been
performed and analyzed for
potential impacts. About 3,000
acres per year will be burned to
help maintain barrens in natural
areas.

Shelterwood harvest with
reserves is the proposed
practice for oak-hickory
regeneration in the EH MA
and allows intermediate
treatments to control stand
composition. Allows
uneven-aged management
where needed to meet
other resource objectives.
Employs shelterwood with
reserves and burning to
favor open understories and
large mast-producing trees.
Allows prescribed fire as in
Alt. 2 and prescribes up to
12,000 acres per year.
Employs silvicultural
practices such as timber
harvesting, timber-stand
improvement, prescribed
fire, herbicide treatments,
thinning and tree-planting
as tools for maintaining and
restoring the oak-hickory
ecosystem.

Oak-Hickory » Specifies a vegetation

Manages for oak-hickory tied to ecological

e Contains no vegetation

Same as Alt. 2.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

Forest
Management

composition objective of
25 percent oak-hickory in
MAs UH and MH.

Utilizes vegetation
management to protect
unique values in MA NA.
Management of Fountain
Bluff and Iron Mountain as
HR MA limits vegetation
management practices
and oak-hickory
regeneration.

land-types and historical disturbance
regimes. S&Gs for MAs EH, MH and OB have
oak-hickory composition objectives based
on natural range of variability for subsections
and land-type associations.

Changes management prescription for Iron
Mountain from HR to MH MA to allow
management practices favoring oak-
hickory.

composition objectives for oak-
hickory. Ecological land-type
associations, subsections and
historical information would not
be bases for composition
objectives.

Emphasis on unmanaged MA MH
allows conversion to maple-
beech forest-type.
Management prescription for
Iron Mountain remains HR MA.

Pine Plantation

Permits removal of pine

Emphasizes non-native pine removal on

Allows no removal of non-native

e Same as Alt. 2.

Management for restoring natural historical oak-hickory sites. pine except for human health
ecosystems (ecological e Includes previously unsuitable pine and safety or administrative
restoration) exceptin WD plantations in the suitable timber base. needs (i.e. road maintenance,
MA. o Approximately 800 acres of pine are special use permits, etc).
Approximately 800 acres scheduled per year for restoration to Allows pine die-off naturally.
per year of pine are hardwoods.
scheduled for restoration
to hardwoods

Non-Native Allows for control in * S&Gs to control invasive species following Same as Alt. 2, except allows e Same as Alt. 2.

Invasive Species Natural Areas and regional and national guidelines. only mechanical, manual

management Wilderness MAs. e Allows control of invasive plants and animals, (including burning of individual

(plants and No specific direction in to include such practices as prescribed fire, plants), or limited biological (e.g.,

animals) and
noxious weed
control.

other management
prescriptions.

cutting of woody growth, use of pesticides,
mowing, biological control, and/or manual
removal.

grazing) methods of control.

Pesticide-use
and biological
pest controls

Allows use of pesticides
only when “essential” to
meet management
objectives.

Allows biological
treatments as pesticide
alternative.

Amends current pesticide-use S&Gs. Allows
use of pesticides and biological treatments
following site-specific environmental analysis.

Prohibits pesticide use and allows
only mechanical, manual, or
limited biological controls.

e Same as Alt. 2.

Range Allows range e Allows no range managementin any MAs Same as Alt. 2. e Same as Alt. 2.
Management management in MAs UH, except for research purposes (e.g., at Dixon
MH, FR, RA, MM and CR. Springs Agricultural Center).
Minerals
Management
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Alternative 1
No Action
1992 Forest Plan

Issue/Need-for-
Change Item

Alternative 2
Selected Alternative

Alternative 3

Alternative 4

Identifies areas on the
Forest suitable for oil, gas
and mineral exploration
and development and
incorporates stipulations
that identify areas as
unsuitable or suitable with
conditions.

* Gives consent to BLM to
lease federal minerals for
oil/gas with appropriate
lease terms and
stipulations.

Oil, Gas and .
Mineral Leasing

Identifies areas on the Forest where the
mineral estate is federally owned as
available for oil/gas leasing with lease terms
and stipulations. Makes no consent-to-lease
decision (as in 1992 Plan).

Applies “no-surface-occupancy” stipulations
to MAs for CV, DR, NA, HR and CR and filter
strips and riparian areas.

Applies special stipulations to MAs OB, WW,
MO, MH and NM.

Applies standard lease stipulations in MAs EH,
LO, RA and MM.

Federal minerals are withdrawn under the
Wilderness Act. The Forest has no authority
to designate availability or unavailability
within wilderness.

* Identifies the federal mineral
estate as unavailable for oil/gas
leasing.

Same as Alt. 2, except
applies “no-surface-
occupancy” stipulations
Forest-wide.

Wilderness,
Roadless,
Wild and Scenic
Rivers
Roadless Area » Manages Ripple Hollow ® Makes no wilderness study » Makes no wilderness study Makes no wilderness study
Management under RW MA. recommendations. recommendations. recommendations.
e Manages Ripple Hollow and Camp Hutchins @ Manages Ripple Hollow, Camp Manages Burke Branch,
under new NM MA. Hutchins and Burke Branch under Camp Hutchins and Ripple
e Manages Burke Branch under the MH MA. new NM MA. Hollow under the MH MA.
Wilderness Tralil ® 1 mi/sq. mi-for all  No trail density standardes. ® 1 mi/sq. mile for each of 7 Same as Alt 2.
Density wilderness areas. e Allows new construction. Estimated over 50 wilderness areas.

® Results in 50 miles of
system trail - no new
construction without
eliminating other trails

miles.

* Eliminates half of the trails in
GOG (reduces to 6.6 miles),
eliminates 2/3 mi. trail in Panther
Den (reduces to 1.5 miles), allows
construction of 4 miles in Burden
Falls and 4 miles in Bay Creek
Wildernesses. About 50 miles
total.

Wilderness Use of e
Non-native
Materials

Trail-marking standards
limit the use of native
materials. This would
require removal of
carsonite, painted and
wooden signs on trails and

Allows use of non-native materials (e.g.,
carsonite signs and posts, paint, gravel) to
provide visitor safety and resource
protection.

o Allows limitations on group sizes in
wilderness.

e Same as Alt. 2, with

exception of group-size
limitations.
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Issue/Need-for-
Change Item

Alternative 1
No Action
1992 Forest Plan

Alternative 2
Selected Alternative

Alternative 3

around natural areas and
removal of hitching posts
and highlines.

Group Size Limits

No provisions for group
size limits.

® Allows limitations on group sizes in wilderness.

o Same as Alt. 2.

e Same as Alt. 1.

Special
Management
Area Prescription
- East Fork

- Eagle Creek

Same as Alt. 2.

Eliminates the Special Management Area
MA because the East Fork and Eagle Creek
areas have been incorporated into the Lusk
Creek and Garden of the Gods
Wildernesses, respectively and managed
under the WD MA.

o Same as Alt. 2.

e Same as Alt. 2.

Wild and Scenic
River
classification

Provides interim direction
(CR) for protection of Ya-
mile corridors on each
side of six streams as
scenic classification,
because the rivers were
not classified.

MA CR management prescription to reflect
results of classification: all Recreational
except upper 10 miles of Lusk Creek are
Scenic.

e Same as Alt. 2.

e Same as Alt. 2.

Land Adjustment

Revise priorities

Identifies priorities for

Priority list for land adjustments are revised

Same as Alt 2.

e Same as Alt. 2.

for land acquisition by based on conditions/situations and not
acquisition management management areas.
prescription. Provides a Eliminates consolidation map because land
map that identifies areas acquisition opportunities that may occur
of the Forest where during the management period cannot be
consolidation is a priority. anticipated.
Recommend » Does not address Recommends that the Proclamation * Same as Alt. 2. e Same as Alt. 2.
Proclamation Statutory Boundary Boundary of the Forest be changed to
Boundary Adjustment. include areas within the Mississippi River
adjustment floodplain.

When acquiring
land, emphasize
acquisition of all
available rights
on land
acquired

Directs acquiring only the
interest needed to
achieve land
management objectives,
rather than all available
property rights.

Changes S&Gs to emphasize acquisition of
all available property rights. Scenic and
conservation easements are acceptable
when management objectives are met.

o Same as Alt. 2.

e Same as Alt. 2.
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B. SUMMARY OF EFFECTS OF ALTERNATIVES

This section summarizes the effects anticipated from implementation of any of the
alternatives in relation to the main issues.

1. WATERSHED RESOURCES

Under Alternatives 2, 3 and 4, the creation of the Water-Supply Watershed and the
Mississippi and Ohio Rivers Floodplains management-prescription areas will emphasize the
protection of soil and water resources in these areas. New filter-strip guidelines based on
slope of the land adjacent to streams, lakes and wetlands established under these
alternatives should offer somewhat greater protection to streams and water-bodies than
under Alternative 1. Alternative 3, with minimal soil-disturbing activities, would result in
the least-adverse effects on soil and water resources when compared to the other
alternatives. Alternative 1, with the allowance of cross-country equestrian use and user-
developed trails, would have the greatest effects on soil and water resources.

2. BIODIVERSITY, WILDLIFE AND AQUATIC HABITAT

Several aspects of biological diversity were analyzed, including effects on habitats and
communities, management indicator species, species with viability risks, threatened,
endangered and sensitive species, forest-interior habitat and natural areas.

Regarding habitats and communities, each of the alternatives would continue to manage
natural areas and the most-diverse barrens habitats on the Forest. As to forest
communities, Alternatives 2 and 4 would maintain the most oak-hickory forest-type,
followed by Alternative 1. Alternative 3 would maintain the least amount of the oak-hickory
type; and it is projected that the Forest would eventually be dominated by the maple-beech
forest-type under this alternative. Woodland communities would benefit most under
Alternatives 2 and 4, with landscape-scale ecosystem burns, and least under Alternatives 1
and 3, which do not envision the landscape-scale burns.

Each alternative would have beneficial effects on cliffs, rock outcrops, caves and wetlands.
Cultural communities, such as oldfields, would be maintained to the highest degree under
Alternatives 1 and 4 and the least under Alternative 3, with Alternatives 2 focusing
management on the maintenance of larger expanses of grasslands and oldfields. Non-
native pine plantations would be converted to more-diverse native hardwoods under any
alternative, but active management under Alternatives 1, 2 and 4 would improve the
diversity in these plantations sooner than under Alternative 3.
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Table 2-4. Summary of effects on MIS habitats and populations.

Alt. 1 Alt. 1 Alt. 2 Alt. 2 Alt. 3 Alt. 3 Alt. 4 Alt. 4
MIS Cumulative Population- Cumulative Population- Cumulative Population- Cumulative Population-
Effects Trends on the Effects Trends on the Effects Trends on the Effects Trends on the
Forest Forest Forest Forest
7% increase 13% increase 6% decrease 13% increase
Northern in habitat Stable- in habitat Stable- in habitat Slight decline | in habitat Stable-slightly
bobwhite quality and slightly quality and slightly quality and quality and increasing
quantity increasing quantity increasing quantity quantity
22% increase 26% increase 19% 25% increase
Yellow- in habitat Stable- in habitat Stable- decrease in Slight decline | in habitat Stable-slightly
breasted quality and slightly quality and slightly habitat quality and increasing
chat quantity increasing quantity increasing quality and quantity
quantity
8% increase 15% increase 2% decrease 15% increase | Stable-slightly
Wood in habitat Stable- in habitat Stable- in habitat in habitat increasing
thrush quality and slightly quality and slightly quality and Stable quality and
quantity increasing quantity increasing quantity quantity
Worm- No change 2% increase 2% increase Stable- 2% increase
eating in habitat in habitat in habitat slightly in habitat
warbler quality and Stable quality and Stable quality and increasing quality and Stable
quantity quantity quantity quantity
6% increase 8% increase No change Stable- 8% increase
Scarlet in habitat in habitat in habitat slightly in habitat
tanager quality and Stable quality and Stable quality and increasing quality and Stable
quantity quantity quantity quantity
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Table 2-5. Summary of effects on habitats for species with viability risk.

Habitat Indicators Alt. 1 Alt. 2 Alt. 3 Alt. 4
Species (from Tables 2-2 and 3-37)
Red-headed Acres of open oak woodland - 15,000 76,200 10,000 74,900
woodpecker decades 2 and 10 15,000 76,200 10,000 74,900
Red-headed Acres of oak-hickory - 6,300 6,300 6,300 6,300
woodpecker dominated bottomland forests - 8,300 8,300 8,300 8,300
decades 2 and 10
Red-headed Acres of oak-dominated 186,700 189,900 192,400 188,000
woodpecker upland forest - decades 2 and 176,400 192,400 131,400 190,300
10
Red-headed Acres of open, hardwood 81,100 78,000 77,700 78,900
woodpecker forests (0-60% canopy closure) — 37,500 62,200 36,200 64,900
decades 2 and 10
American Acres of early-successional (0- 16,400 18,200 21,609 16,400
woodcock 20 years old) hardwood forests 7,000 13,800 5,700 14,900
—decades 2 and 10
American Acres of managed grasslands, 23,500 7,400 0 23,500
woodcock oldfields, wildlife openings — 23,500 7,400 0 23,500
decades 2 and 10
River otter Miles of managed perennial 150 150 150 150
streams — decades 2 and 10
Spring Managed springs and seeps All, including All, All, All, including
cavefish 16 large including including 16 large
springs 16 large 16 large springs
springs springs
River otter Acres of managed swamps All existing Same as Same as Same as Alt.
and future Alt. 1 Alt. 1 1
(about 1,100-
2,000)
Carolina Acres of managed barrens 2,700 2,700 2,700 2,700
thistle, pink communities — decades 2 and 2,700 2,700 2,700 2,700
milkwort, 10
prairie parsley
Carolina thistle | Acres of prescribed fire — 15,000 76,200 10,000 74,900
decades 2 and 10 15,000 76,200 10,000 74,900
Shortleaf pine Acres of managed LaRue-Pine 2,811 2,811 2,811 2,811

and rhodod-
endron

Hills/Otter Pond RNA
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The effects on management indicator species (MIS) habitats and populations are
summarized in Table 2-4. Effects on habitat capability for MIS are displayed in Figure 2-1.
Overall, Alternatives 2 and 4 would most improve the populations and habitat of the species
of the four alternatives. Effects by the second and tenth decades on the habitats of species
with viability risk are presented in Table 2-5. The effects of the alternatives are similar for
most of the species, except those that benefit from oak-hickory and early-successional
forests would not benefit to the same degree over the long term under Alternative 3. Figure
2-2 displays the total number of at-risk species—federally listed threatened and
endangered, MIS and species with viability concerns—beneficially affected by each
alternative.

Under any alternative, standards and guidelines are revised and updated for threatened,
endangered and sensitive species. Therefore, all of these species will be protected under
any alternative. However, Alternatives 2 and 4 would provide more-beneficial effects for
the species that benefit from greater amounts of prescribed fire, large openlands, early-
successional habitat and oak-hickory forest.

Figure 2-1. Habitat capability for MIS by alternative.
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As displayed in Table 2-6, Alternatives 2, 3 and 4 would provide the greatest amount of
forest-interior habitat. Forest-interior blocks of about one mile in diameter and 500 acres
in size are identified as the best areas on the forest for forest-interior habitat. Alternative 1
would offer only about 7,600 acres of forest-interior management units directly maintained
as habitat. Alternatives 2 and 4 would actively manage, with shelterwood or shelterwood-
with-reserves timber harvest and thinning, to maintain a portion of the oak-hickory forest-
type in the forest-interior blocks, as well as maintain the forest-stand structure suitable for
interior habitat. Alternative 3 would passively manage the entire forest, including the
forest-interior blocks, for mature and old-growth forest, allowing no timber harvest.
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Figure 2-2. At-risk species beneficially affected, by alternative.
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Alternative 3 would not attempt to maintain the oak-hickory forest-type and, so, would have

adverse effects on species that utilize the mast-producing oak-hickory forests. Table 2-7
displays the acreages of mast-producing oak-hickory forest in the short and long term.

Table 2-6. Forest-interior habitat (based on GIS analysis).

Acres Alt. 1 Alts. 2 and 4 Alt. 3
Total directly managed for 7,600 acres 56,290 acres 56,290 acres (MH
forest interior (Fl management area | (EH and MH management management

only) areas where interior areas)
guidelines are applied)

Total core areas within 700 acres 9,388 acres 9,388 acres
managed, forest-interior (Fl management area | (EH and MH management (MH management
areas only) areas where interior areas only)

guidelines are applied)

Total core areas greater
than 400 meters from hard
edges

35,248 acres
(in all management
areas)

35,248 acres
(in all management areas)

35,248 acres
(in all management
areas)

Total de facto forest-interior
areas

67,700 acres
(in WD, CV, CR, HR,
NA, CH, RW and RA
other than Dixon

Springs)

43,115 acres
(1/2-mile radius of areas
free of hard edges) in
management areas CR,
CV, HR, MM, NA, NM and
WD indirectly providing
habitat for interior species

43,115 acres (same
as Alts. 2 and 4)

Total area managed directly
and indirectly to benefit
forest-interior species

75,300 acres

99,400 acres

99,400 acres
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Natural areas, and the unique natural communities they include, are protected under any
alternative. However, since Alternatives 1, 2 and 4 allow the consideration of equestrian
system trails in natural areas, it is possible that any of these three alternatives could have
some adverse, direct and indirect effects on the communities. Trail use could lead to the
introduction of non-native species as well as to off-trail use that could damage sensitive
plants or their habitat. Alternative 3 would allow no trails in natural areas. With the
exception of the natural areas with hiker trails—Garden of the Gods, Pounds Hollow,

Little Grand Canyon and Bell Smith Springs—most should incur no adverse, direct or indirect
effects under this alternative.

Table 2-7. Acreage of mast-producing forests in the short term and long term.

Acreages from Alt. 1 Alt. 2 Alt. 3 Alt. 4
Spectrum Model
Existing condition of oak-hickory 192,800 192,800 192,800 192,800
Forests
Existing condition of mature (over 177,800 177,800 177,800 177,800
50 years) oak-hickory forests
Acreage of oak-hickory forests in 191,600 196,200 198,700 194,300
the short term (20 years)
Acreage of mature (over 50 169,600 172,300 171,400 172,200

years old), mast-producing oak-
hickory forests in the short term

(20 years)

Acreage of oak-hickory forests in 166,772 192,776 115,808 195,045
the long term (150 years)

Acreage of mature (over 50 147,950 123,971 110,310 126,849

years old), mast-producing oak-
hickory forests in the long term
(150 years)

3. RECREATION MANAGEMENT

The principal difference in the effects of the alternatives on recreation is related to
equestrian and ATV/OHM opportunities. Alternative 1 offers the most opportunities for
horseback-riding, with three-quarters of the Forest available for cross-country equestrian
use. Italso allows up to 286 miles of ATV/OHM trails. Alternatives 2, 3 and 4 would
restrict equestrian use to system trails; however, Alternatives 2 and 4 envision up to 55
percent more miles of non-motorized trails than does Alternative 3. Additionally,
Alternative 4 would allow ATV/OHM opportunities on up to 286 miles of trail and up to 167
miles of system roads closed to licensed, motorized vehicles. Bicycling opportunities are
greatest under Alternative 4, but are greater under Alternatives 2 and 3 than under
Alternative 1. Dispersed recreational opportunities would be similar under any alternative.
Table 2-8 displays the projected use-estimates for recreation use.
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Table 2-8. Estimated Forest visits for the year 2015.

Current
Use
Projected

NVUM* to 2015 Alt. 1 Alt. 2 Alt. 3 Alt. 4
Non-local use Visits 176,657 203,156 203,156 203,156 203,156 203,156
Local use Visits 345,748 345,748 345,748 345,748 345,748 345,748
Equestrian use Visits 47,970 52,884 52,884 42,307 42,307 52,884
ATV/OHM use Visits 1,755 1,952 44,501 1,952 1,952 44,501
Bicycle use Visits 12,870 14,318 17,182 39,556 39,556 44,501
Total Visits 585,000 618,058 663,471 675,268 619,270 690,790

% Difference
from Alt. 1 +2% -9% +4%

*September, 2004 update of visitor-use spreadsheet created by Michigan State University based on a 2002 visitor-
use survey.

4. FOREST ECOSYSTEM HEALTH AND SUSTAINABILITY

The maintenance of forest ecosystem health and sustainability is addressed in different ways
under each of the four alternatives. Alternative 1 proposes the use of uneven-aged
management and group selection for regeneration of the forest. Alternatives 2 and 4 propose
even-aged management, shelterwood and shelterwood with reserves as probable harvest
methods, in conjunction with prescribed fire and timber-stand improvement, to help
regenerate and maintain the oak-hickory forest-type. Alternative 3 allows no timber
harvesting and desires a future condition of mature and old-growth trees across the Forest.

Table 2-9. Projected, long-term (150 year) age-/size-class distribution of the oak-hickory and maple-
beech forest-types.

Forest-Type
Age-/Size-Class* Alternative 1 Alternative 2 Alternative 3 Alternative 4
Oak-Hickory Acres
Seedlings/Saplings 4,284 13,848 1,431 13,294
Posts/Poles 14,537 54,957 4,067 54,901
Sawtimber 25,048 59,136 4,022 62,185
Old Growth 122,902 64,835 106,288 64,664
TOTAL 166,772 192,776 115,808 195,045
Maple-Beech Acres
Seedlings/Saplings 2,850 2,852 2,850 2,848
Posts/Poles 5,699 5,704 5,699 5,697
Sawtimber 8,999 8,701 8,723 8,675
Old Growth 57,832 42,858 109,371 41,676
TOTAL 75,380 60,115 126,643 58,897

* Size-classes based on ages: seedling/saplings = 0-20 years, post/poles = 20-70 years, sawtimber =70-120
years, and old growth = 120+ years.
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One of the main issues associated with forest ecosystem health and sustainability is the
maintenance of the oak-hickory forest-type on sites that historically have supported oak-
hickory forests, and the succession of shade-tolerant maple and beech trees on many of
these sites. Table 2-9 presents the projected, long-term (150 year) effects of management
on the amount of oak-hickory and maple-beech forest-types under the four alternatives.
Figure 2-3 graphically compares the effects of the alternatives over time on the forest-types
and openlands.

Timber harvesting is proposed under three alternatives as part of the vegetation-
management program for maintenance of the oak-hickory forest-type and for conversion of
non-native pine plantations to native hardwoods. Harvesting is proposed on lands
considered suitable for timber management and, on lands considered unsuitable, for other
purposes, such as natural-community management or habitat enhancement. Proposed
timber harvesting and probable harvest methods are displayed in Table 2-10.

Figure 2-3. Effects of alternatives on forest-types and openlands.
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Table 2-10. Proposed and probable timber-harvest methods by forest-type during the first decade, on
suited and unsuited lands (in acres).

Alternative Group Shelterwood Shelterwood Thinning
and Selection with Reserves
Forest-Type un- un- un- un-
Suited Suited Suited Suited Suited Suited Suited Suited
Alt. 1
Hardwood | 2,770 0 0 0 0 0 0 0
Pine 0 0 0 0 0 4,380 0 0
Alt. 2
Hardwood 0 0 3,197 659 1,500 400 263 95
Pine 0 0 0 0 3,814 586 0 0
Alt. 3
Hardwood 0 0 0 0 0 0 0 0
Pine 0 0 0 0 0 0 0 0
ALT. 4
Hardwood 0 0 0 0 3,393 1,642 512 630
Pine 0 0 0 0 3,838 562 0 0
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Table 2-11. Activities and outputs associated with vegetation management activities (per decade).

ALT. 1 ALT. 2 ALT. 3 ALT. 4
st 2nd st 2nd st 2nd st 2nd
Activity Unit decade decade decade decade decade decade decade decade

Sale prep/admin

Acre 7,170 15,549 10,514 23,723 0 0 10,577 22,367
Road
reconstruction Mile 47 67 94 105 0 0 95 97
Temporary road
construction Mile 29 43 59 66 0 0 59 61
Thinning Acre 0 0 358 217 0 0 1,142 527
Group selection Acre 2,770 3,349 0 0 0 0 0 0
Pine conversion Acre 4,400 7,800 4,400 7,800 0 0 4,400 7,800
Hardwood
shelterwood Acre 0 0 1,900 1,900 0 0 5,035 4,605
w/ reserves (1st)
Hardwood
shelterwood Acre 0 0 0 1,900 0 0 0 5,035
w/ reserves (2nd)
Hardwood
shelterwood Acre 0 0 3,856 3,650 0 0 0 0
(1st entry).
Hardwood
shelterwood Acre 0 0 0 3,856 0 0 0 0
(2nd entry)
Planting Acre 3,576 4,337 6,166 7,186 2,000 2,000 5,818 7,103
Natural regeneration/
site prep Acre 4,998 7,800 7,490 9,663 0 0 7,119 8,804
Site prep -
Rx burn/BD Acre 11,352 24,301 17,371 26,847 0 0 14,187 24,981
TSI - release Acre 5,024 7,574 5,362 12,656 0 0 5,363 11,935
Hardwood site prep - Acre 5,000 5,000 66,218 66,218 0 0 64,886 64,886
Rx burn
Ecological
Rx Burn Acre 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Aurtificial regeneration
large openland Acre 0 0 0 0 3,400 0 0 0
Bulldozing in
wildlife openings Acre 1,800 0 0 0 0 0 1,800 0
Wildlife openings
maintenance Acre 2,500 2,500 700 700 0 0 2,500 2,500
Large openlands
maintenance Acre 2,700 2,700 2,700 2,700 0 0 2,700 2,700
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ALT. 1 ALT. 2 ALT. 3 ALT. 4
st 2nd st 2nd st 2nd st 2nd

Activity Unit decade decade decade decade decade decade decade decade
Blowdown Acre 2,834 2,834 2,837 2,837 2,837 2,837 2,837 2,837
Hardwood sawtimber Mcf 1,096 1,222 1,621 6,568 0 0 1,607 4,428
Hardwood pulp Mcf 569 442 653 2,731 0 0 717 1,891
Total
Hardwood volume Mcf 1,665 1,664 2,274 9,299 0 0 2,324 6,319
Pine sawtimber Mcf 2,447 4,588 2,447 4,225 0 0 2,447 4,398
Pine pulp Mcf 4,387 5,839 4,387 6,412 0 0 4,387 6,139
Total
Pine Volume Mcf 6,834 10,427 6,834 10,637 0 0 6,834 10,537
Total
Volume Mcf 8,499 12,091 9,108 19,936 0 0 9,158 16,856
Total
Volume Mbf 50,994 72,546 54,648 119,616 0 0 54,948 101,136
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The activities and outputs in the first and second decades associated with the vegetation-
management program are presented in Table 2-11. The timber-harvest acreages and
volume outputs include harvests for maintenance of the oak-hickory type and pine-
plantation conversion on both suited and unsuited lands.

The management and control of non-native invasive species would be most aggressive
under Alternatives 1, 2 and 4, each of which allows the use of pesticides. Alternative 3,
which allows only manual, mechanical and limited biological control-measures, would not
be as efficient as the other alternatives in the control of invasive species.

5. WILDERNESS, ROADLESS, WILD AND SCENIC RIVERS

A high level of horse use in wilderness areas on system and user-developed trails, in old
road corridors and cross-country has adversely affected system trails and the natural
conditions of the areas. Noise occurring outside wilderness areas from motorized use or
management practices could affect the opportunity for solitude under any alternative. The
absence of fire will accelerate the conversion of the oak-hickory forest-type to a more shade-
tolerant, beech-maple forest-type in the long term, indirectly affecting the ecological
integrity of features within wilderness. The cumulative effects of horse use on the natural
condition of wilderness areas would be greatest under Alternative 1, which allows
horseback-riding on user-developed trails and cross-country. Under Alternatives 2, 3 and
4, the cumulative effects of prohibiting the use of cross-country riding and user-developed
trails would result in the revegetation of former travel-routes, a beneficial effect on the
natural condition of wilderness. This would offer hikers away from trails greater
opportunities for solitude, particularly during lower-use seasons, but could reduce the
opportunity for others on the system trails.

Alternative 1, the no-action alternative, would implement the direction of the 1992 Forest
Plan, retaining the Ripple Hollow area under the Wilderness Study management
prescription. However, based on the roadless-area analysis performed during the Plan-
revision process, no areas on the Forest (including Ripple Hollow) meet the roadless-area
criteria. Therefore, no areas were evaluated for wilderness, and no areas were proposed for
wilderness study under Alternatives 2, 3 or 4.
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Six streams on the Forest are identified in the Plan as potentially eligible for inclusion in the
national wild and scenic rivers system. They are Bay Creek, Big Creek, Big Grand Pierre
Creek, Hutchins Creek, Lusk Creek and the Big Muddy River. All have an interim,
Recreation, classification, except about nine miles of Lusk Creek, which has an interim
classification of Scenic. A Forest-wide analysis was conducted to identify additional
streams with outstanding, remarkable values and potential eligibility for inclusion into the
national system. Twenty-three other streams were considered and evaluated. None met the
criteria of a free-flowing condition, or possessed one outstanding, remarkable value, or
would not be protected or enhanced through current management practices for riparian
areas. The candidate wild and scenic rivers would be managed in a similar manner, with
similar effects, under any of the alternatives.

6. MINERALS MANAGEMENT

Within the Forest proclamation boundary is the geologic potential for a variety of energy-
related and industrial-use minerals and rare-earth elements. Energy-related minerals include
oil, gas and coal, while tripoli, limestone and fluorite are industrial. Approximately 30
percent of the mineral estate is privately owned, either by reservation or outstanding rights.
The mineral estate is generally the dominant estate. The federally owned mineral estate
beneath wilderness areas is withdrawn from mineral entry and, therefore, not available for
leasing under any alternative. Under Alternative 3, the entire federal mineral estate is
unavailable for oil/gas leasing.

No consent-to-lease decision is made under Alternative 2, 3 or 4. However, Alternatives 1, 2
and 4 identify areas on the Forest suitable for oil and gas exploration and development, and
incorporate stipulations that identify areas as unsuitable, suitable with no surface-occupancy,
suitable with restricted surface-occupancy and suitable with standard stipulations.

Alternative 2 would apply no-surface-occupancy stipulations to several management areas:
Cave Valley, Developed Recreational Area, Natural Area, Heritage Resource, Candidate River,
as well as filter strips and riparian areas. Special stipulations would be applied to other
management areas: Oakwood Bottoms, Water-Supply Watershed, Mississippi and Ohio
Rivers Floodplains, Mature Hardwood and Non-Motorized Recreation. Standard lease
stipulations would be applied to the remaining management areas: Even-Aged Hardwood,
Large Openland, Research Area and Minimum Management. Alternative 4 applies no-
surface occupancy stipulations Forest-wide.

None of the management or use activities proposed under any of the alternatives is
anticipated to have any effect on the mineral resources of the Forest.
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7. LAND-OWNERSHIP ADJUSTMENT

Alternative 1 identifies and maps the priorities for acquisition. It does not address statutory
boundary adjustment. It directs the acquisition of only the interest required to achieve
land-management objectives, rather than all available property rights. Alternatives 2, 3 and
4 identify priorities for land adjustment based on conditions/situations instead of
management areas, and eliminate the land consolidation map. Each recommends
adjustment of the Forest proclamation boundary to include areas of the Mississippi River
floodplain, revises standards and guidelines to emphasize the acquisition of all available
property rights, and allows scenic and conservation easements when management
objectives are met.

The changes in land-ownership adjustment direction are expected to allow more efficient
administration of the program. The effects of land-ownership adjustment on various
resources are generally beneficial under any of the alternatives, because compliance with
management-area—specific standards and guidelines would ensure protection of resource
values.
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CHAPTER 3. AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

. INTRODUCTION

This chapter offers an overview, by resource, of the physical, social, cultural and economic
environment that will be affected by implementation of any of the alternative management
strategies. In order to establish a basis for the comparison of the alternatives, the anticipated
environmental effects—direct, indirect and cumulative—of management and use activities are
analyzed, particularly as they relate to significant issues. These anticipated effects on existing
conditions are discussed below following the description of each environmental resource.
Generally, if no effect is anticipated, no discussion is presented.

A. DIRECT AND INDIRECT EFFECTS ANALYSIS

Unless otherwise indicated, the spatial boundary of the effects analysis includes the
counties within which the Forest lies: Alexander, Gallatin, Hardin, Jackson, Johnson,
Massac, Pope, Pulaski, Saline, Union and Williamson. The temporal boundary ranges
generally from pre-European settlement through the life of the Forest Plan, approximately
the next 15-20 years. However, the effects of some actions envisioned by the Plan are not
expected to be manifested for 80-150 years, as the anticipated oak-hickory-dominated
forest matures. The management and use activities to be analyzed are:

¢ Restrictive Management
Includes implementation of filter-strip and floodplain standards and guidelines and
the management prescriptions for water-supply watersheds, heritage resource
significant sites, wilderness, non-motorized recreational areas and candidate wild
and scenic rivers.

¢ Roads and Trails Management
Includes construction, reconstruction, maintenance and closure.

¢ Recreational Use of Trails and Roads
Includes authorized and unauthorized activities of hikers, equestrians, bicyclists and
ATV and licensed-vehicle users.

e Dispersed Recreational Use
Includes activities of hikers, equestrians, berry-pickers, mushroom-pickers, rock-
climbers, picnickers and hunters and the unauthorized activities of ATV and OHM
users.

e Developed Recreational Site Use
Includes camping, swimming, boating and day-use.
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e Timber Harvest
Includes uneven-aged management with single-tree and group-selection and even-
aged management with shelterwood, shelterwood with reserves and clearcutting.
See Appendix C for details of harvest methods.

¢ Vegetation Treatments
Includes tree-planting, tree-cutting, thinning, herbicide use, mowing and timber-
stand improvement.

e Fire Management
Includes hazardous-fuels management, fire use and wildfire suppression.

¢ Integrated Pest Management
Includes non-native invasive species control, terrestrial and aquatic pesticide use,
manual removal and spot-burning.

¢ Openings and Openlands Management
Includes application of soil amendments, disking, plowing, bulldozing, hydro-axing,
planting, seeding and prescribed fire.

e Agquatic Resources Management
Includes streambank stabilization and restoration; maintenance of lakes, ponds and
dams; and management of the Oakwood Bottoms Greentree Reservoir.

¢ Minerals Management
Includes minerals extraction and oil and gas exploration and development.

¢ Land-Ownership Adjustment
Includes land procurement and land exchange.

B. CUMULATIVE EFFECTS ANALYSIS

Unless otherwise indicated, the spatial boundary of the cumulative effects analysis includes
the counties within which the Forest lies: Alexander, Gallatin, Hardin, Jackson, Johnson,
Massac, Pope, Pulaski, Saline, Union and Williamson. The temporal boundary ranges
generally from pre-European settlement through the life of the Forest Plan, approximately
the next 15-20 years. However, the effects of some actions envisioned by the Plan are not
expected to be manifested for 80-150 years, as the anticipated oak-hickory-dominated
forest matures. The analysis of cumulative effects includes consideration of the combined
incremental effects of the proposed management and use activities, as well as all known
past, present and reasonably foreseeable future actions on and around the Forest that might
have an effect on existing conditions.

Past actions on and around the Forest were farming; cattle-grazing; land-clearing of forest
and oldfields for agriculture and residential developments and pine- and hardwood-
plantation establishment; timber harvest; recreational facility construction and
maintenance; filling of abandoned wells and cisterns; road construction, maintenance and
use; powerline construction and maintenance; oil and gas exploration; wilderness
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designation and management of seven areas; establishment of homesteads; use of user-
developed equestrian trails; authorized and unauthorized ATV and OHM use; tree-planting
and timber-stand improvements, including tree-thinning and the use of herbicides; use of
off-highway and sport-utility vehicles and trucks; outdoor recreation (e.g., camping,
hunting, fishing, hiking, horseback-riding); wildfires and fire use; fire suppression; wildlife-
opening construction and maintenance; hunting and collecting of artifacts; pond and
waterhole construction; levee construction; mining; oil and gas exploration and
development; and railroad construction and use.

Present actions on and around the Forest include trail construction, use and maintenance;
powerline maintenance; authorized and unauthorized ATV and OHM use; timber harvest
(mainly on private lands); agricultural management (row-cropping and pasturing) on
private lands; fires (wild and prescribed) and fire suppression; use of user-developed
equestrian trails; road maintenance and use; tree planting; railroad maintenance and use;
establishment and operation of private equestrian campgrounds; recreational facility
management and maintenance; wilderness management; outdoor recreation; mining and
oil and gas exploration and development.

Reasonably foreseeable future actions on and around the Forest include all of the above-
listed present actions as well as those proposed in the Forest Plan revision.

Irreversible and irretrievable commitments of resources are typically addressed in any
analysis of environmental effects. However, since such commitments of resources are
usually made at the project level rather than the programmatic level of a Forest Plan, they
will not be specifically identified in this chapter.

. ENVIRONMENTAL SETTING

The SNF is located in southern Illinois (see locational map on reverse of title page). The
1933 “proclamation boundary” and the Shawnee Purchase Unit include 839,758 acres. As
of January 1, 2004, 285,230 acres are being administered as part of the National Forest
System, about 34 percent.

The Forest was developed on land acquired during the 1930’s that had been farmed-out,
over-cut, over-grazed and severely burned. Initial efforts were to reforest open areas, stop
erosion and protect the forest from fire. This acquisition and reforestation process
principally determined the character of the SNF today: scattered blocks of national forest of
tens to several thousand acres surrounding and surrounded by private pasture, farm,
woodland or small communities.

The topography of the Forest is rolling to rough hill-land characterized by many bluffs. This
is in marked contrast to the general flatness of Illinois north of the Forest, where glaciers and
glacial outwash planed off or filled in the bedrock topography. Elevations above sea level on
the Forest range from approximately 325 feet at the southwestern corner to 1,064 feet at
Williams Hill in northeastern Pope County.
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The climate of southern Illinois is mild, with short winters and long, hot, humid summers.
The average annual precipitation is 43 inches, 22 inches of which occurs between April and
September. Annual snowfall averages about 16 inches, with the greatest accumulations in
January. The length of the growing season is about 200 days. This long season and ample
precipitation are favorable for the rapid and abundant growth of vegetation.

[ll. PHYSICAL AND BIOLOGICAL CHARACTERISTICS

The physical and biological characteristics of the Forest and the effects anticipated on them
of implementing the alternatives are described here. Consideration of the demand for
various goods and services, as well as of the current use of the Forest’s resources, plays an
important role in determining the effects of any of the alternatives. The information
provided about the existing resource conditions sets the stage for these determinations.

A. SOIL AND WATER
1. SOIL

The Natural Resource Conservation Service (NRCS), formerly the Soil Conservation Service,
over the past 25 years has surveyed and mapped the ten counties on which the SNF is
located as part of the national cooperative soil survey program. Soil surveys provide general
information about soil types and their suitability and limitations for certain uses and
management. They also provide information about climate, relief, land use and the geology
and physiography of the area.

As part of the survey, the NRCS described the characteristics of the soil and the parent
material from which it formed. This included information about the five soil-forming
factors that help define every soil series: parent-material, topography, climate, time and
inherent plant and animal life. Soil parent-materials on the Forest include glacial drift,
loess, alluvium, lacustrine sediments, cretaceous gravels and weathered bedrock.

Loess is the most important soil parent-material on the Forest. Once the glaciers began to
retreat, meltwaters deposited sediments in river valleys. This melting was followed by a dry,
windy climate that deposited these silty sediments across the upland landscape. Loess
deposits are thickest near the source, the Mississippi River and Ohio River valleys. Loess
depths of 25 to 30 feet are not uncommon along the Mississippi River bluff. Loess deposits
are thinnest in Saline and northern Pope Counties, ranging from five to eight feet on stable
landscapes. On steep slopes, most loess has been eroded away through geologic processes
and soils have developed in bedrock or thin loess and bedrock. Alford and Menfro soils are
soils developed entirely in loess. Wellston soils developed in both loess and the underlying
bedrock. Berks and Muskingum soils developed primarily in bedrock.

Most soils on steep slopes developed in bedrock on the Forest. Soils on moderate slopes
developed in a combination of loess and bedrock. The types of bedrock include
Pennsylvanian-age sandstones and shale; Mississippian-age sandstone, shale and
limestone; and Devonian- and Silurian-age chert and limestone. The type of bedrock
parent-material significantly influences soil characteristics such as water-holding capacity,
pH and rooting depth. Berks and Muskingum soils formed in Pennsylvanian- and
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Mississippian-age sandstones, Goss soils in Devonian-age cherty limestone and Beasley
soils in calcareous shale.

Lacustrine sediments are deposited in former glacial lakes. The Big Muddy River valley was
a glacial lake during the Wisconsinan stage of the Pleistocene period (glaciation). Fine
clayey sediments were deposited in the stagnant water. The thickness of these deposits
ranges from 30 to 60 feet and, in some places, is as much as 150 feet. Textures of these
materials are related to the energy of the water at the time of deposition. Jacob and Booker
soils formed in lacustrine sediments and have greater than 60 percent clay in the subsoil.
Oakwood Bottoms Greentree Reservoir is located primarily on these soils. They are well
suited for wetland and water management.

Cretaceous- and Tertiary-age sands and gravels are parent-material for many soils in the
southern part of Pope and Massac Counties. These materials were deposited at the north
end of the former Mississippi embayment of the gulf coastal plain when ocean shorelines
occupied parts of southern Illinois. The gravel is called Mounds gravel and is
predominantly medium to dark brown chert pebbles with a glossy surface in a matrix of
coarse, red sand. Most pebbles are partly rounded to well-rounded. Brandon and Lax soils
developed in loess and the underlying coastal plain sands and gravels. Saffell soils
developed entirely in the sands and gravels.

The Illinoisan glacier-advance around 75 to 100 thousand years ago reached only the
northern fringes of what is now the Forest. The northwest part of the Forest around
Kinkaid Lake offers evidence of glaciation. Glacial drift—the parent material remaining
following glacial retreat—is typically a mixture of sand, silt and clay and rock fragments
influenced by the local bedrocks. Hickory soils are formed in glacial drift and are of very
small extent on the Forest.

Soils on floodplains have developed in alluvium. Alluvium is a parent-material that consists
of water-laid sediments deposited during floods. These sediments are usually a mixture of
sand, silt, or clay. Most soils on small, narrow floodplains have a high component of silt.
Sharon and Belknap soils are formed in silty alluvium and are usually located on small
floodplains. Larger floodplains, such as of the Mississippi and Ohio Rivers, have a wide range
of alluvial soils and textures, from very sandy to very clayey. Sarpy soils developed in sandy
alluvium, while Karnak soils have developed in silty-clay textures.

The suitability and limitations on management of the soils on the Forest can be found in
Plan Appendix F. It describes management limitations on activities, such as building roads
and trails and treating areas with prescribed fire. It also contains standards and guidelines
for seeding disturbed areas and installing water-control structures. Interpretations were
generated using the NRCS National Soil Survey Handbook (NSSH) and the National Soil
Information System (NASIS).

2. WATER QUALITY

Undisturbed forested watersheds produce high-quality streams with excellent water quality.
Actions that disturb the landscape, such as roads, development, agricultural activities,
mining and impoundments, can increase point and non-point sources of pollution and alter
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the hydrology of streams. These pollutants can include residential sewage, commercial
fertilizer, sediment and soil nutrients, agricultural pesticides and acidic mine-drainage.
Many of the watersheds with a high percentage of national forest land have good water
guality, such as Lusk Creek. Due to the fragmented and dispersed pattern of national forest
ownership, some of the watersheds that drain the national forest lands have poor water
guality. For example, the South Fork of the Saline River has fair to poor water quality, due
to acidic mine-drainage from inactive coal strip-mines.

a. Hydrology

The Forest is located in 25 watersheds ranging in size from less than 3,000 acres to about
185,000 acres (Table 3-1). In this analysis, a watershed refers to a fifth-level hydrologic unit
code (HUC) watershed, which is a hierarchical labeling system for drainage basins of
different sizes. Land ownership is highly fragmented within these 25 watersheds, which
drain nearly 1.7 million acres. Understanding the relationships between land and water in
these watersheds is important for predicting the effects of land-management activities.

Figure 3-1. HUC 5t"-level watersheds of the Forest.
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Approximately 304 miles of perennial streams and 755 miles of intermittent streams flow
through national forest lands. Land within the Forest boundary contributes an estimated
784,000 acre-feet of water per year to the area’s hydrologic system (one acre-foot of water
equals one acre of surface water at a depth of one foot). Groundwater volumes within the
planning area are relatively stable. Geologically, many soils are underlain by perched water
tables that seasonally approach or meet the surface.

Surface-volumes of water vary from year to year depending on precipitation. The average
annual precipitation for the forest is 44 inches. Flooding usually occurs annually on parts of
the Forest. Deficiencies occur every few years, drying up most intermittent streams and
dropping impoundment levels several feet. In one out of five years, the area can expect
rainfall to be fifteen percent or more below average and, likewise, in one out of five years,
the area can expect rainfall to be fifteen percent or more above normal.

The Anna-Jonesboro, Millstone, South Water and Saline Valley Conservancy Districts
supply municipal water to much of the area using groundwater wells. Kinkaid Lake
supplies municipal water to most of Jackson County through the Kinkaid-Reeds
Conservancy District. Cedar Lake provides water to Carbondale, Little Cedar Lake to parts
of Union County. Lake of Egypt supplies water to parts of Williamson and Johnson
Counties, and Vienna City Lake to Vienna. No substantial change in demand is anticipated
in the ten-to-fifteen-year planning period.

b. Streams
Table 3-1. Forest streamwater—quality rating: IEPA-305b Report 2004 (IEPA/BOW/04-006).
HUC 5th-Level Watershed Forest Ownership (%) IEPA Water-Quality Rating
Apple Creek — Mississippi River 20 Not assessed.
Barren Creek — Ohio River 34 Not assessed.
Bay Creek 31 Full and partial support
Big Creek — Ohio River 30 Full support
Big Grand Pierre Creek — Ohio River 37 Full support
Cache River 1 Full support
Lower Cache River 3 Partial support
Cape la Croix Creek — Mississippi River 1 Not assessed.
Cedar Creek — Big Muddy River 28 Partial, full and non-support
Cinque Homes Creek — Mississippi River 9 Not assessed.
Clear Creek 30 Full and partial support
Crab Orchard Creek 1 Partial support
Dutchman Creek 7 Full and partial support
Eagle Creek — Saline River 20 Full support (partial assessment)
Goose Pond Ditch — Ohio River 2 Not assessed.
Hobbs Creek — Mississippi River 0 Not assessed.
Hurricane Creek — Ohio River 18 Not assessed.
Kinkaid Creek 27 Full support
Lusk Creek 42 Full support
Massac Creek — Ohio River 2 Not assessed.
Mill Creek — Cache River 19 Partial and full support
Mud Creek — Ohio River 1 Not assessed.
Sexton Creek 31 Full support
South Fork Saline River 17 Partial, full and non-support
Sugar Creek — South Fork Saline River 3 Full support
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The 2004 Illinois Water Quality report was prepared by the IEPA to satisfy reporting
requirements in Section 305(b) of the federal Clean Water Act. The report is an assemblage
of data collected from several monitoring programs. The IEPA is responsible for protecting
and regulating the many beneficial uses of the state’s surface-water resources. Several
beneficial uses have been officially designated in Illinois Pollution Control Board rules and
regulations. For each applicable designated use in each water body, the IEPA determines
the degree to which the designation is attained. These use-support assessments are how the
IEPA reports the resource quality of lllinois surface waters in the 305(b) report.

c. Lakes

Lakes on the Forest include Kinkaid, Cedar, Lake of Egypt, Glen O. Jones, Pounds Hollow,
Glendale, One Horse Gap, Tecumseh, Whoopie Cat, Dutchman, Little Cache #1, Little Cache
#5, Bay Creek #5 and Bay Creek #8. The first two are cooperative lakes constructed as
sources for community water and for national forest purposes; the latter five are PL 566
flood-control structures wholly or partially on national forest land.

Table 3-2. Forest lake-water-quality rating: IEPA-305b Report 2002 (IEPA/BOW/02-006).

Lake Level of Support — Overall Use
Bay Creek No. 5 Full support
Cedar Full support
Dutchman Partial support
Glen O. Jones Full support
Glendale Full support
Lake of Egypt Full support
Little Cedar Partial support
Kinkaid Partial support
One Horse Gap Full support
Pounds Hollow Full support
Sugar Creek Partial support
Tecumseh Full support

Lake of Egypt is primarily a cooling lake for an electricity-generating facility. National forest
land borders a portion of the lake. Glen O. Jones Lake is managed primarily for recreation by
the IDNR. There is some national forest land inundated by the lake and some in the
watershed. The other lakes are entirely national forest lakes and are primarily managed for
recreation and wildlife.

The Little Grassy, Devil’s Kitchen and Crab Orchard lakes are within the Crab Orchard
National Wildlife Refuge managed by the US Fish and Wildlife Service. A minor amount of
national forest land is inundated by Devil’s Kitchen. Lake-water-quality monitoring is
conducted by the IEPA and includes biological, water, sediment, in-stream habitat and fish-
tissue samples collected under several monitoring programs, including the Ambient Lake
Monitoring Program, the Illinois Clean Lakes Monitoring Program and the Volunteer Lake
Monitoring Program. The monitoring and evaluation results determine whether lake-water-
guality is meeting standards that will support the lake’s designated use (see Table 3-2).
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d. Wetlands and Floodplains

Wetlands provide valuable habitat for 40 percent of the state’s threatened and endangered
species. In addition, wetlands store floodwater, improve water quality, help recharge
groundwater and provide recreation. Public demands for flood control, agriculture and
development continue to threaten remaining wetlands with modification, degradation and
conversion. Alterations include dredging, filling, draining and constructing levees.

About 15 percent of the Forest is either floodplain or wetland. Of this area, aabout 7,000
acres are wetlands. A majority of the wetlands are located on the historical Mississippi River
floodplain and were in agricultural production for many years prior to Forest Service
acquisition in the mid-1990’s. Wetland restoration has been ongoing since 1996 and many
wetland values have been returned to the area. Forest Service activities in wetlands and
floodplains must comply with Executive Orders 11988 and 11990 that emphasize the
protection of floodplains and wetlands.

e. Groundwater

About 50 percent of the population of Illinois (5.5 million people) relies on groundwater for
its water supply (IEPA, 1992). One thousand four hundred fifty communities obtain their
potable water from groundwater sources. In addition, more than 60 percent of the water in
intermittent and perennial streams and rivers originates from groundwater. Hence, the
protection and conservation of groundwater have far-reaching implications.

Geologic conditions on most of the Forest are favorable for obtaining small supplies of
groundwater; but many shallow, domestic supplies prove to be inadequate year-round.
Development of larger, more dependable supplies is problematic. Deposits of water
yielding sand and gravel are limited in southern Illinois to well known and well defined
areas, generally along the Mississippi, Ohio, Wabash and Cache Rivers. These deposits of
sand and gravel are absent on most of the Forest (very little of which is underlain by any
alluvium), so wells are completed in shallow limestone or sandstone. Published water-
quality data for public groundwater supplies are available from the Illinois State Water
Survey for Alexander, Hardin and Massac Counties. Public wells in these counties within
and adjacent to the Forest boundary range from 80 to 1,030 feet.

Groundwater quality is highly variable. Groundwater aquifers are water-bearing units of
porous, permeable rock or unconsolidated sediments. Water from the unconsolidated
deposits (sand and gravel) is generally good quality, as is the water from some of the bedrock
aquifers. But water quality tends to decrease with depth, due mostly to increasing dissolved
solids (like salt and other minerals). In southern lllinois, water from deeper than 250 feet is
too salty for many uses. Extensive faulting may allow the poor water quality to intrude to
even shallower depths. However, in the intensely faulted area around Hicks Dome, potable
water extends to more than 1,000 feet below the surface. In some areas, sandstone aquifers
containing fresh water are overlain by less permeable rocks containing highly mineralized
water.

Most SNF recreation areas and administrative buildings receive their water sources from

municipal supplies, either directly from municipal lines or from hauled water. The only
exceptions to this are Iron Furnace and Johnson Creek recreation areas, which are supplied
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from drilled wells. Every other year, the Illinois Department of Public Health (IDPH)
conducts inspections of the water sources supplied by the Forest. To comply with state
regulations, potable water and beach water are regularly analyzed by the IDPH Laboratory
in Carbondale. If potable water does not meet IDPH standards, it is required to be treated
or replaced with potable water meeting standards before re-opening the supply for public
use. Beaches that are found out of compliance are closed until water quality is restored.

DIRECT AND INDIRECT EFFECTS
ON SOIL AND WATER

The spatial boundary of the analysis of effects on soil and water resources includes the HUC
5th-level watersheds that drain the Forest. These include Kinkaid Creek, Cape la Croix
Creek-Mississippi River, Cedar Creek-Big Muddy River, Cinque Homes Creek-Mississippi
River, Crab Orchard Creek, Eagle Creek, Goose Pond Ditch-Ohio River, Hobbs Creek-
Mississippi River, Hurricane Creek-Ohio River, Sexton Creek, South Fork Saline River,
Sugar Creek-South Fork Saline River, Big Grand Pierre Creek, Clear Creek, Lusk Creek,
Dutchman Creek, Bay Creek, Apple Creek-Mississippi River, Big Creek, Mill Creek, Cache
River, Massac Creek, Barren Creek, Lower Cache River and Mud Creek.

Surrounding watersheds are not considered because they do not contribute runoff or
sediment across watershed boundaries. Several of the watersheds drain directly into either
the Ohio or Mississippi Rivers, but most of them act as sub-watersheds to larger basins. For
example, Sugar Creek drains to the Ohio River via the South Fork of the Saline River and
the Eagle Creek-Saline River watershed. Dutchman Creek, Cache River, Mill Creek, Clear
Creek, Kinkaid Creek and Crab Orchard Creek watersheds all contribute to larger streams
or rivers before entering either the Ohio or Mississippi River. Changes in the amount of
sediment contributed from these watersheds to the larger basins, due to differences among
the alternatives, would not be measurable in the larger basins, and would be of little
conseqguence in the larger watershed picture.

The temporal boundary of the analysis is the life of the Plan, or 15-20 years. In general,
erosion and sedimentation resulting from projects completed more than five to ten years
ago are no longer eroding at an accelerated rate (significantly more than geologic erosion
rates). Overall, disturbances resulting from past timber harvest, fire management and
wildfires have stabilized and support vegetation. The effects of more-recent action may be
ongoing and will be considered cumulatively in the analysis.

Forest management activities have the potential to affect soil quality through accelerated
surface-soil erosion, compaction, displacement, puddling and rutting. Erosion affects soil
productivity by carrying away soil particles and nutrients tied to the soil. Compaction can
reduce the porosity of the soil, and rutting and puddling can damage soil structure.
Reduced porosity and damaged soil structure limits moisture and gas exchange, which can
adversely affect the productive capacity of the soil. The Forest will assess all proposed
actions for site-specific effects in order to avoid impairment of soil resources in the long
term.
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The most common water-pollutant from the types of agricultural/forestry activities
considered in the analysis is sediment from non-point sources. Activities that disturb the
soil increase the potential for erosion and subsequent transport of some of the eroded
sediment to adjacent waterbodies. Too much sediment can adversely affect water quality.
Other potential, adverse effects that could result from management activities proposed
under the alternatives include changes in turbidity, nutrient enrichment from fertilizer
runoff, changes in water quantity and changes in water temperature.

Management and use activities addressed in this FEIS are listed at the beginning of Chapter
3. The following analysis discusses and compares the effects of the different alternatives on
soil and water resources. A discussion of the direct and indirect effects is followed by an
analysis of cumulative effects. Table 3-3 presents a summary of the direct and indirect
effects on soil and water resources.

Table 3-3. Summary of direct and indirect effects on soil and water resources.

Unit of Alternative Alternative Alternative Alternative
Resource Indicators measure 1 2 3 4
Perennial, Perennial, Perennial,
Ripari Riparian Resources Perennial Intermittent Intermittent Intermittent
iparian . .
R included in and and and and
esources L ) . ;
Riparian Filter-Strip S&G Type of Intermittent Ephemeral Ephemeral Ephemeral
Stream Streams Streams Streams Streams
Potential | pecreation relative low remote remote remote
for Fire
. actions Management | relative remote remote remote remote
Soil to "
lit d | Timber
Quality aaversely | yarvest relative low low none low
affect
soil
quality Minerals relative low low none none
Areas managed under
WW mgmt prescription. Acres 0 17,400 17,400 17,400
Potential low-
for Recreation relative moderate low low low
Water actions Fire
Quality to Management | relative low low low low
adversely | Timber
affect Harvest relative low low none low
water
quality Minerals relative low low none low

Table 3-3 shows the effects of possible Forest management activities on soil and water
resources by alternative. The effects are shown in relative terms on a scale from high to low.
Site-specific analysis would be done when management activities are proposed, providing a
more complete view of the effects.

The overall effects of management activities on soil resources would be similar under any

alternative. The slight differences are based on the range of possible management intensity
of the recreation, timber, mineral and fire programs.
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1. Restrictive Management

a. Filter-Strip Guidelines

Some management activities can cause adverse effects on soils, such as compaction, rutting
and erosion. Plan management standards and guidelines under any alternative define filter
strips adjacent to intermittent and perennial streams, lakes and wetlands that would provide
protection from soil erosion and sedimentation. Alternatives 2, 3 and 4 propose to include
ephemeral streams. These filter strips would protect riparian functions by avoiding or
reducing ground-disturbing activities in these sensitive areas. Forested riparian filter strips
trap large debris and sediment, slow floodwaters and reduce flood-peaks, provide riparian
habitat for wildlife, stabilize streambanks, shade streams and regulate water temperature.

Alternative 1 would maintain the filter strips as defined in the 1992 Forest Plan, specifically,
a 100-foot filter strip along intermittent streams and lakes, 200 feet along perennial
streams and 25 feet along lakes. This doubled the NFMA requirement that special attention
be given to land and vegetation “for approximately 100 feet from the edges of all perennial
streams, lakes and other waterbodies.” The Clean Water Act required the states to develop
best-management practices to control point- and non-point-sources of pollution. In 2000
the IDNR published best-management practices that established stream-management
zones (filter strips) using land slope as a determining factor. Based on the NFMA
requirement and IDNR’s best management practices and stream-management zones, the
Forest proposes under Alternatives 2, 3 and 4 to revise filter-strip widths to correspond
with the state’s stream-management zones. (See Forest-wide standards and guidelines.)
The proposed filter-strip widths have been found to be effective at reducing non-point-
source pollution (Curtis et al., 1990; Coltharp, undated; Lynch and Corbett, 1989).

Table 3-4. Filter-strip guidelines proposed under Alternatives 2, 3 and 4.

Adjacent Land Slope Intermittent Stream Perennial Stream
Filter-Strip Width (in feet) Filter-Strip Width (in feet)
<10 percent 50 100
20 65 130
30 85 170
40 100 200
50 125 250
60+ 150 300
From edge of wetlands,100 feet; from edge of ephemeral streams, 25 feet.

The minimum proposed width of filter strips along perennial streams and lakes is 100 feet,
but it can range up to 300 feet, based on the adjacent land-slope; along intermittent
streams, 50 feet with a range up to 150 feet; along the exterior edge of wetlands, 100 feet;
and ephemeral streams, 25 feet (Table 3-4). All filter-strip widths will be measured from
the edge of the stream, lake or wetland. The slope-adjustment increases filter-strip widths
on steep slopes where the risk for erosion is highest (Dissmeyer, 1984).

The filter-strip widths proposed under Alternatives 2, 3 and 4 compare well with those
recommended by the Forest Service, Northeastern Area (Welsch, 1991) and the NRCS to
control erosion and sedimentation of surface waters from timber-harvesting activities (Table
3-5); and by the NRCS. The NRCS Conservation Practice Standard for the USDA Riparian
Forest Buffer program has a minimum filter strip of 50 feet along first- and second-order
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streams (intermittent) and 100 feet along third-order (perennial) and larger streams. There
are no slope adjustments of the filter-strip width.

Table 3-5. Recommended filter strips: FS Northeastern Area, state and private forestry.

Percent Slope Adjacent to the Stream Recommended Width of Filter Strip
0-1 25
2-10 30-50
11-20 50-70
21-40 70-110
41-70 110-170

Several studies confirm the effectiveness of filter-strip widths as proposed:

In Tennessee, best-management practices were used during logging on the Pickett State
Forest to protect the water quality of adjacent streams. Best-management practices were
strictly adhered to and monitored as described by the Tennessee Division of Forestry. In
Rock Creek, total suspended solids (TSS) concentrations ranged from the detection limit of
one-tenth milligram per liter to 18 and four-tenths milligrams per liter prior to timber
harvest. Average TSS concentrations in Rock Creek immediately upstream and downstream
from the stand after harvest activities began were three milligrams per liter and five
milligrams per liter. Clearly, the transport of suspended solids within the watershed was not
adversely affected by timber harvest (Curtis et al., 1990). Table 3-6 notes the Tennessee
streamside management-zone (filter-strip) widths.

Table 3-6. Streamside management-zone widths as a function of land-slope adjacent to stream (Tennesseee
Department of Conservation, 1985).

Slope of Land between Disturbed Area and Stream or Recommended Stream Management-Zone Width
Other Waterbody (in feet)
0 25
10 45
20 65
30 85
40 105
50 125
60 145

A University of Kentucky study evaluated the effectiveness of best-management practices,
including filter strips along perennial streams, to protect water quality and reduce
sedimentation. The size of the filter strips studied is listed in Table 3-7. In the study,
clearcut harvesting was done on two watersheds, beginning in August 1983 and ending in
May 1984. Best-management practices were implemented during and after logging in one
watershed, a “loggers’ choice” operation was conducted on another, and a third watershed
was left undisturbed as a control. The mean post-harvest suspended-sediment production
was greatest from the loggers’ choice watershed—.29 ton per acre per year; the next was
from the best-management practice area—.16 ton per acre per year, and the smallest was
from the control area—. 06 ton per acre per year (Coltharp, undated).

57




Chapter 3 — Affected Environment and Environmental Consequences

Table 3-7. Filter strips used in University of Kentucky study.

Slope of Land between Disturbed Area and Stream Recommended Filter-Strip Width (in feet)
0 25
10 45
20 65
30 85
40 105
50 125
60 145
70 165

In West Virginia the effects of three silvicultural and streamside management practices on
sediment-loss, water temperature and nutrient-export were evaluated on experimental
watersheds in north-central West Virginia. The practices were clearcutting an 85-acre
watershed, mechanically site-preparing a 29-acre watershed, and cutting a 96-acre
watershed to a 14-inch stump height. A filter strip was established adjacent to perennial
streams to buffer the effects of these practices. Average filter-strip width was 66 feet in two
watersheds and 160 feet in a third. No silvicultural treatment significantly increased
sediment yields on any of the watersheds. Similarly, the treatments had little effect on
stream-water temperature, though electrical conductivity and nitrate-N concentrations
increased slightly on all three watersheds.

In Pennsylvania, ten years of streamflow and water-quality data were evaluated to
determine the effectiveness of best-management practices in controlling non-point source
pollution from a 110-acre commercial clearcut. A 100-foot protective buffer-strip was left
on each side of all perennial streams (Lynch and Corbett 1989). Overall, the best-
management practices employed were very effective in preventing serious deterioration of
stream quality as a result of forest harvesting.

These studies demonstrate that filter strips with dimensions similar to those proposed
under any alternative have been effective in protecting water quality. Alternatives 2, 3 and
4 specify filter strips equal to or wider than those in the referenced studies and should
sufficiently protect soil and water resources from various management and use activities.
These alternatives would provide a greater degree of protection on steep slopes than
Alternative 1, but somewhat less on less-sloping areas. Overall, the level of protection
would be slightly greater than Alternative 1 because the more steeply sloping areas that are
potentially more erodible would be better protected. These alternatives also specify a filter
strip along lakes similar to that of perennial streams—a minimum of 100 feet—providing
more protection to lakes than Alternative 1.

b. Floodplain Management

Alternatives 2, 3 and 4 propose a new management prescription (MO) that would include
8,600 acres of the Mississippi and Ohio Rivers floodplains. This prescription would
emphasize the restoration of wetland function. Alternative 1 would continue management
of these areas under filter-strip and riparian management guidelines. All alternatives would
protect these areas; however, Alternatives 2, 3 and 4 would focus on wetland restoration,
function and management.
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c. Candidate Wild and Scenic Rivers

Alternative 1 would continue to manage all candidate streams as eligible for the “scenic”
classification, restricting recreational development and vegetation treatment along the
streams. Implementation of this alternative would generally result in beneficial direct and
indirect effects.

Alternatives 2, 3 and 4 would manage the six streams as eligible for a “recreational”
classification, except for the section of Lusk Creek located in wilderness that would be
managed as eligible for “scenic” classification. The management prescription for candidate
streams will correspond with their classification. Effects from potential, allowable
development could be soil erosion, compaction, reduction of soil productivity and
sedimentation. However, with the protections afforded by implementation of the proposed
filter-strip guidelines, implementation of Alternatives 2, 3 and 4 would result in only
minimally adverse direct and indirect effects on soil and water resources, affording slightly
less protection than under Alternative 1.

d. Wilderness

Managing national forest land as wilderness benefits soil and water resources because of the
prohibition on motorized ground-disturbing activities, such as building roads, harvesting
timber and mining. The effects of wilderness management on soil and water would relate
mainly to the dispersed, nhon-motorized recreational use of wilderness. The use of hiker-
equestrian trails in wilderness would affect soil and water resources because of erosion,
compaction and sedimentation. Effects of recreational use are discussed in section 3,

below. Since unauthorized all-terrain vehicle-use might also occur in wilderness, the effects
of such use are described in section 4, below.

Implementation of Alternative 1 would result in greater, adverse, direct and indirect effects
than the other alternatives, because even though the 1992 Forest Plan specifies wilderness
trail-density at one mile per square mile, the Plan’s allowance of cross-country riding would
remain. (The effects of cross-country riding are discussed in section 4b, below.)
Implementation of Alternatives 2 and 4 would result in minimally adverse, direct and
indirect effects, even though they specify no trail-density standard in wilderness areas.
These alternatives would eliminate the adverse effects of cross-country riding because
equestrians, a major user-group in the wilderness, would be restricted to a system of better-
located and maintained trails.

Implementation of Alternative 3 would result in the least adverse direct and indirect effects of
all alternatives because trail densities would not be allowed to exceed one mile per square
mile and cross-country riding would not be allowed. Additional protection would be afforded
by a wintertime seasonal closure that would be imposed, preventing use not only during the
wettest time of the year (on average), but also during the freeze-thaw cycles of late winter and
early spring that render the soil very susceptible to compaction and erosion.

The Illinois Wilderness Act of 1990 withdrew wilderness areas from mineral exploration

and development, so there would be no direct or indirect effects on soil resources in
wilderness from exploration and development.
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e. Non-motorized Recreation

Non-motorized recreation includes hiking, biking, rock-climbing and horseback riding.
(See sections 3a, 4b and 4c for more details on the effects of these activities.) Of the non-
motorized recreational activities, horseback riding has the greatest potential to adversely
affect soil resources (Wilson and Seney, 1994). Implementation of Alternative 1 would
result in the greatest adverse direct and indirect effects because it allows cross-country
riding. The effects of cross-country riding are discussed in section 4b. Implementation of
Alternatives 2, 3 and 4 would result in minimally adverse, direct and indirect effects on soil
and water resources because equestrian use would be restricted to better-located and
maintained system trails.

f. Water-Supply Watershed Management

Kinkaid Lake, Cedar Lake, Little Cedar Lake and Lake of Egypt are reservoirs that provide
public water-supplies to many throughout southern lllinois. It is important that the quality of
these public water-resources is maintained or improved for both public health and economic
reasons. The watersheds that drain into these waterbodies contain about 9 percent Forest
land at Lake of Egypt, 30 percent at Cedar Lake and 26 percent at Kinkaid Lake.

A water-supply watershed management prescription (WW) is proposed to protect these
resources. This prescription would emphasize the protection of water supplies through the
implementation of filter-strip guidelines and the IDNR best management practices,
shoreline-stabilization and the restriction of new road construction. Management activities
that could occur include prescribed fire, temporary road construction and maintenance,
openings maintenance, pond maintenance and non-native invasive species control.

The WW management prescription is proposed under Alternatives 2, 3 and 4, although
Alternative 3 would not allow vegetation management or road construction. Alternative 1
would continue management of these areas under the mature hardwood (MH) management
prescription, which emphasizes the management of mature, hardwood forest, generally in
proximity to areas with high recreational use, with emphasis on wildlife habitat and
recreation. Timber harvest for reasons other than wildlife habitat or ecosystem restoration,
and cross-country equestrian use would be allowed under this prescription. The shiftin
management emphasis in these watersheds, from mature-forest management to the
protection of public water supplies in the reservoirs focuses attention on these important
public resources.

The WW management prescription also restricts some ground-disturbing activities, which
would result in less soil erosion and subsequent sediment entering the reservoirs. Among
the alternatives, Alternative 3 restricts ground-disturbing activities the most. It provides
the most protection for the water-supply watersheds; Alternatives 2 and 4 provide equal
protection and Alternative 1 provides the least.
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2. Roads and Trails Management

Land dedicated to the transportation system is removed from the productive land base.
Construction and use of transportation facilities, such as roads and trails, can resultin
compaction and rutting and increase the potential for accelerated erosion over geologic rates.
Some of the eroded soil can enter nearby streams, where it can degrade aquatic habitat and
lower water quality (USDA, 2000a; USDA, 2000b). The presence of roads can also increase
the nutrient delivery to streams by removing vegetation, modifying the surface hydrology and
increasing sediment delivery (Gucinski et al., 2001; USDA, 2000c). Clinton and Vose (2003)
found that roads are the major sources of sediment in most forested watersheds.

The main factors influencing the amount of soil eroded are slope-length, tread-gradient,
landscape-slope, soil erodibility, soil infiltration-rate and the intensity and duration of rainfall
occurrences. Some of these factors are intrinsic to southern Illinois, such as the erodibility of
the soils, slope of the landscape and climate. Manipulating other aspects of trail location and
design can reduce soil loss. These include trail-gradient, slope-length and the total miles of
trail in the travel-route system. The amount, timing and type of use can also influence the
amount of erosion. Roads and trails removed from the system would stabilize either
naturally, or through actions taken to stabilize the area, and productivity would slowly return
through decades of freeze-thaw, plant growth and natural organic inputs.

Properly located and maintained travelways can protect the nearby resources when their use
does not exceed design specifications. Properly located travelways follow land contours
(across the slope, not up and down slopes) and minimize stream crossings. Use of water-
control structures that shorten the length-of-slope and surfacing with gravel on steep slopes
and at stream-crossings can substantially reduce erosion and sedimentation. Trails hardened
with gravel can bear heavier loads, while minimizing the effects of compaction and erosion.
Gravel protects the trail surface from rainfall impact and the displacement of soil particles
that could later be moved away by runoff (Aust et al., 2005; Flerchinger and Watts, 1987).
Road- and trail-cuts can create slopes that are nearly vertical, creating the potential for
mass movement of soil because soil shear-stress increases as slope increases (Ritter 1986).
Mass movement can happen anywhere on the forest; but deep, loess soils are especially
susceptible because they are unstable and lack cohesion. Deep, loess soils are common on
the west side of the forest in counties adjacent to the Mississippi River. Road- and trail-cuts
through bedrock are more stable and more resistant to mass-wasting.

There are low-water crossings on the Forest that can accumulate debris and restrict the
movement of bed-load downstream. Maintenance generally corrects this problem. Bridges
are typically single span and do not restrict movement of bed-load.

Roads can affect wetlands and riparian areas by direct encroachment or through changes in
hydrology. Road ditches can affect both surface and subsurface drainage to the point that the
water-table is lowered, changing the moisture regime of a wetland. Trails generally do not
affect wetlands and riparian hydrology.

Roads are sometimes located in narrow floodplains in high-relief, dissected uplands. In this
situation, roads are sometimes located adjacent to the stream and stream-channel
movement can scour into the road right-of-way. Streambanks then have to be armored and
the road moved as a result. Where a road parallels a stream, shade could be reduced along
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with vegetation protecting the stream bank. This could increase stream-water temperatures
and streambank erosion.

Where roads and streams intersect or are parallel, there is a reduction in canopy-cover over
the stream. Reduction in canopy-cover can increase the amount of sunlight reaching the
streambed and banks, increasing stream water temperature. Changes in light and
temperature within the aquatic environment can alter breeding schedules and food
availability. Increased sunlight can also stimulate algal growth, making it more difficult for
some species of fish to feed. It can also change the make-up of riparian plant communities
from shade-tolerant to shade-intolerant species.

Alternative 3 prohibits the building of new roads in the WW management area and
emphasizes unmanaged, mature hardwood, which would require fewer roads than the
management activities possible under Alternative 2. Alternatives 1,2 and 4 would result in the
potential construction and maintenance of more roads than under Alternative 3. Fewer roads
would result in potentially less adverse, direct and indirect effects on soil and water resources.

3. Recreational Use of Trails and Roads
a. Equestrian Use
i. Soils

The recreational use of native-surface trails and roads by hikers, bicyclists, equestrians and
other users can remove protective duff layers, displace topsoil, compact soil, cause ruts and
braid the trail or road. Compaction increases bulk density and runoff and decreases
infiltration. These effects increase soil erosion rates. Rainfall impact breaks loose displaced
soil particles that become suspended in surface runoff and carried away. Eroded soil
particles may be re-deposited along the trail or in nearby streams.

Different types of recreational use cause different levels of effects on native-surface trails and
roads. Wilson and Seney (1994) conducted a study comparing the effects of different user-
groups and found that equestrian use caused more soil compaction and erosion than other
users, such as hikers, motorcyclists and mountain bikers. Dale and Weaver (1978) conducted
a study of the trampling effects of hikers, motorcycles and horses in meadows and forestland
near Bridger Range, Montana. They found that trail width increased as use increased. Trail
depth increased, with up to 1,000 passes, and tended to be greater on slopes than on level
sites and greater in a stone-free meadow soil than in a stony, forest soil, at least for hikers and
bicyclists. Trail depth was greatest under equestrian use and least under hiker use at all sites,
which could be due to a combination of compaction and erosion.

Soil quality is compromised by trail use. Removal of the duff-layer and subsequent
compaction and erosion will diminish soil productivity. However, this is over the localized
area of the trail-tread itself that, in the case of non-system routes, is two to four feet wide in
most cases. System routes can be slightly wider. Compaction reduces soil productivity and
infiltration and increases runoff and erosion. The loss of soil productivity in localized areas
such as trail-treads, which account for a small percentage of the area, rarely affects site
productivity as a whole. Under any alternative, site productivity would be protected;
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however, restricting certain types of use in system trails will reduce unnecessary erosion and
sedimentation.

All alternatives allow for equestrian use of a number of roads and trails. Alternative 3
envisions the least miles (about 450), Alternatives 2 and 4 the most (about 700), and
Alternative 1 somewhere in between. More miles would result in greater potential for erosion
and sedimentation; therefore, Alternative 3 would better protect the soil and water resources.

Under wet soil conditions, native-surface trails and roads are more vulnerable to rutting,
compaction and erosion. Seasonal closures reduce the effects of horse-traffic by preventing
equestrians from riding trails during the typically wettest period of the year and the freeze-
thaw cycles. At different soil-moisture contents, soils have different load-bearing strengths.
Dry, silt-loam—textured soils can support more weight than wet soils (Kuss, 1986). As the
soil-water content increases, the soil becomes plastic and flexible. The addition of more water
leads to liquid-soil behavior. Soils in a liquid state flow in response to pressure. For example,
the pressure of a tire, boot or hoof causes the soil to flow up and around the object, causing a
rut. Use during the period of time when the soil has decreased load-bearing ability would
result in increased rutting and compaction, leading to increased erosion. Wilson and Seney
(1994) conducted a study in Montana comparing the effects of different forest recreational
trail users and found that the greatest sediment yields resulted from the use of wet trails.

Climatic events are unpredictable; wet conditions can happen throughout the year and, in
some Yyears, coincide with the period of highest use. Graveling the trail-tread would increase
the wet-strength of the trail (Aust et al., 2005 and Flerchinger and Watts, 1987) and improved
drainage structures would channel water quickly from the trail-tread. Drainage and graveling
would mitigate much of the increased rutting, compaction and erosion resulting from the use
of wet trails. Although graveling would increase the strength, the maintenance needs of
graveled trails used during wet conditions would likely be greater than that of graveled trails
not ridden during wet conditions.

Seasonal closures under Alternatives 2 and 3 would reduce erosion, compaction and their
associated effects on system roads and trails better than Alternatives 1 and 4, which allow for
year-long riding. Use of drained, graveled trails and roads for recreational purposes would
result in minimal soil erosion and sedimentation.

il. Water Quality

Effects on water quality from recreational use are correlated to effects on soils. Erosion
results in increased sedimentation into streams. In addition, at stream-crossings the
streambanks can be disturbed and some aquatic habitat damaged.

Water quality can be affected when detached soil particles enter nearby streams through
overland flow. Sediment that enters the stream-course can increase turbidity, reduce
water-transparency and alter the nutrient-status of the streambed-composition (Waters,
1995). Where existing trails do not cross streams, banks are generally steep and erodible.
Non-system crossings can cause banks to collapse into the stream across the trail-tread,
adding sediment to the stream. If this occurs at the same location for a long period, most of
the bank is removed across the trail-tread and streambank-slope is reduced. In addition,
the potential exists for sedimentation and nutrient-enrichment of creeks, which negatively
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affects aquatic animal and plant life. Sedimentation increases turbidity, which makes it
difficult for certain types of fish to feed and aquatic plant life to receive direct sunlight.
Horse manure that is washed into streams and water-courses enriches them with nutrients.
An increase in nutrients can cause an algal bloom in pools during low-flow periods. This
changes water color and clarity and depletes oxygen from the water.

Because Alternative 1 does not restrict equestrian use to designated trails, except in natural
areas, and offers an up-to-338-mile corridor for equestrian-hiker trails, it could result in
adverse, direct and indirect effects greater than under any of the other alternatives. This is
because cross-country riding and the use of user-developed trails would be allowed and
there would likely be more use on these user-developed routes because there would be
fewer miles of system trails than under Alternatives 2 and 4. Many portions of non-system
trails are poorly located, increasing the potential for compaction, erosion and
sedimentation. These non-system routes cannot be maintained, so braiding can occur when
gullies or wet areas develop.

Alternatives 2 and 4 could establish up to 700 miles of designated hiker-equestrian trails and
would restrict equestrian use to system trails throughout the Forest. System trails would be
better-located and regularly maintained. Implementation of Alternative 2 would result in
minimally adverse direct and indirect effects—greater than under Alternative 3, but less than
Alternative 1, mainly because equestrians would be required to ride on system trails only.

Alternative 3 would allow the fewest miles of system trails—up to 450 miles, as well as restrict
equestrians to system trails. Alternative 3 would also impose a winter-seasonal closure. This
would help reduce compaction and erosion. The seasonal closure would coincide with the
forest road-closure season that starts following the last shotgun deer season in early
December and continues until the end of the spring turkey season in May. Implementation of
Alternative 3 would result in minimally adverse direct and indirect effects—less than under
any other alternative.

b. Off-Highway Vehicle Use
I. Soils

Off-highway vehicle-use—here focusing on ATV/OHM use—exposes bare soil, causes
compaction and, consequently, increases soil erosion on native-surface trails and roads. A
report entitled “Soil Resources on the Shawnee National Forest and Their Limitations for
Off Road Vehicle Use” was published in 1974. That report describes the effects of four-
wheel-drive jeep-style vehicle or pick-up use on soils and the period of the year when use is
likely to cause the greatest damage; that is, the critical period when native-surface roads are
wet and most vulnerable to rutting, gully formation, compaction and erosion.

Soil compaction, erosion, rutting and sedimentation are direct and indirect effects of
ATV/OHM use. This can reduce soil infiltration and permeability. Vehicles with rubber
tires cause soil compaction; but the soft, low-pressure tires found on ATVs cause less
compaction and rutting than licensed vehicles (usually four-wheel-drive pick-ups), that
have a much higher weight per tire-surface area than ATVs. Rutting in many cases leads to
gully formation. Unauthorized cross-country riding up and down steep slopes or within
stream-channels has the most effect on soil and water. Effects on soils can be mitigated by
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route design and location, hardening trails with gravel or other material, prohibiting use
during wet periods or freeze-thaw cycles, installing drainage structures, restricting access
and other actions.

il. Water Quality

Effects on water quality from ATV/OHM use result from sediment eroded from the trails and
roads. Sedimentation decreases water clarity (increases turbidity), making it difficult for
some fish to feed and increasing water temperature. In addition, at stream-crossings the
substrate is disturbed and some aquatic habitat is destroyed. Users that ride unauthorized
off-road vehicles within stream-channels and along streambanks cause the most adverse
effects on water quality. Driving or riding along streambanks or in streams increases
turbidity and can damage aquatic habitat.

On the Ouachita National Forest, Arkansas, a study was completed that analyzed the effects of
ATVs on streambed embeddedness, percentage of sands and fines, maximum stream pool-
depth and pool-volume. Reference streams were compared to streams where extensive ATV
use was occurring, Gap and Board Camp Creeks. Results indicated that embeddedness,
percentage of sands and fines and pool-depth parameters had declined on Gap Creek and
both Gap and Board Camp Creek have had significant declines in pool-volume as compared to
reference streams. The decline in these parameters was caused by an increase in
sedimentation caused by the old road system, ATV-use and associated activities (Clingenpeel,
1998). Itis noted that, in these study areas, ATVs were allowed to ride off the designated trail
system. They were riding up and down the streams as well as creating new non-system trails.
The author acknowledges that the problem would be minimal if ATVs were restricted to
designated trails.

Implementation of Alternative 1 would result in the direct and indirect effects of
compaction, erosion, sedimentation and soil disturbance, more than Alternatives 2 and 3,
but less than 4, which also proposes up to 286 miles of ATV/OHM travelways, but adds the
designation of up to 50 percent of level 1 and 2 forest roads for seasonal ATV and OHM use.
Alternative 1 establishes monitoring and enforcement standards and thresholds for effects
on soils and other resources. If resource damage exceeded threshold-standards, trails could
be closed, thus mitigating adverse effects to some degree.

Alternatives 2 and 3 prohibit ATV/OHM use on the Forest except for administrative
purposes. Implementation of these alternatives would result in the least adverse direct and
indirect effects of the alternatives. Alternative 4 allows ATV/OHM use on up to 286 miles
of designated travelways (as under Alternative 1), as well as on up to 50 percent of level 1
and 2 roads. The travelways would consist predominantly of Forest Service roads; but,
similar to Alternative 1, there could be 80 miles of new construction. The adverse direct
and indirect effects of Alternatives 4 and 1 would be very similar since both propose about
the same designated mileage for ATV and OHM use.

Alternative 1 would allow only licensed vehicles on all class 1 and 2 roads seasonally, while
Alternative 4 would allow up to 50 percent of these roads to be designated as ATV/OHV
travelways. The remaining class 1 and 2 roads would be designated for licensed vehicles
only. Since ATVs travel less heavily on the land, substituting ATV use for licensed vehicle
use would reduce adverse effects to some degree. Effects can be mitigated by route design
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and location, hardening trails with gravel or other material, prohibiting use during wet
periods or freeze-thaw cycles, installing drainage structures and other actions.

4. Dispersed Recreational Use
a. Unauthorized ATV Use

Under any alternative, unauthorized ATV use can be expected to occur off designated roads
and trails. Due to the fragmented nature of national forest ownership, there are many
places from which to gain access to national forest land from private land. Off-road and off-
trail ATV use causes greater adverse effects than operating on designated roads and trails.
Unauthorized use can occur on steep slopes for operators looking for more challenge, or on
streambanks and channel substrate not able to withstand this use. If bare soil is exposed by
repeated riding on steep slopes, excessive erosion can occur. The riding of ATVs across a
stream can lead to the collapse of banks into the stream, increasing sedimentation and
turbidity. Because of the many roads and trails that require maintenance, it is unlikely that
there would ever be enough resources to mitigate unauthorized use. Erosion and
sedimentation would continue on steep slopes and along streambanks. Increased law
enforcement and the levying of penalties would help reduce unauthorized ATV use.

b. Cross-Country Equestrian Use

Where cross-country riding is allowed, dispersed use can be heavy, and constant enough in
some areas to cause the development of additional trails. These non-system trails can be
poorly located up and down the slope and on streambanks, through wet areas and narrow
passes. Researchers have noted that resource impacts from trail use on the Hoosier
National Forest—with soils and topography similar to the SNF—are related more to the
poor location of trails than to the type of or amount of use (Aust et al., 2005). Poor location
increases the risk of erosion. Braiding occurs around wet areas and where gullies form on
trails, increasing the area of disturbance.

Trail erosion can affect water quality when detached soil particles enter nearby streams
through overland flow. Sediment that enters the stream-course can increase turbidity,
reduce water transparency and alter the nutrient status of the streambed-composition.
Non-system crossings can decrease bank stability, adding sediment to the stream.
Sedimentation increases turbidity, making it difficult for some types of fish to feed and
aquatic plants to receive direct sunlight.

c. Hiking and Rock-Climbing

These activities can cause compaction and expose bare soil that can lead to erosion. This is
evident on many trails and at many of the small, concentrated-use areas scattered
throughout the Forest. Under any alternative, no adverse effects on soil and water
resources are expected to occur as a result of hiking or rock-climbing.
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5. Developed Recreational Site Use

At developed recreational sites, under any alternative, Forest Service sanitary systems are
connected to municipal systems or IEPA- and local health department-approved sanitation
systems. The Golconda Job Corp Facility and Pounds Hollow Recreation Area have a
National Permit Discharge Elimination System (NPDES) permit from the IEPA to operate a
sand-filter system. Sealed vault toilets are used at campgrounds and recreation areas.
Concessionaires are required to meet the same standards as the Forest Service and are
required to obtain all permits from applicable public health or other state, county, or local
agencies. No effects are anticipated under any alternative; however, Alternatives 1 and 3
allow no new sites, only the continued operation of existing sites. Alternatives 2 and 4 allow
for closure of and development of new sites. All alternatives would protect soil and water
resources.

6. Timber Harvest

Timber harvest and related activities can affect soil and water resources. Cutting trees
causes little harm; however, the removal of harvested trees can cause adverse effects.
Harvesting activities such as felling, skidding, and machine piling can result in detrimental
soil compaction, puddling, displacement and erosion. Preventive and mitigating actions
can reduce these effects.

When considering the potential effects of timber harvest activities on soils, the type of
silvicultural system being proposed is important. Shelterwood, shelterwood with reserves,
and group selection can each affect soils differently. In comparing effects, there are
advantages and disadvantages to each system.

Potential differences arise among harvest techniques due to the frequency of use of skid-
trails, log-landings and access roads. The access system is the major source of sediment in
most forest streams. During each entry, there is repeated use of log-landings, temporary
roads and skid-trails. This exposes bare soil and causes compaction, both of which can
increase the potential for erosion and sedimentation. The more entries made on a given
cutting-unit over a given period, the more potential effects on soil and water resources can
be expected.

Within a watershed, effects on soil and water from a shelterwood-harvest entry should be
less than under the clearcut method, because not all of the trees are removed at the same
time. However, the two or three entries associated with the shelterwood method, requiring
the repeated use of landings and transportation systems, would increase the potential for
effects on soil and water quality over a 100-year rotation. Shelterwood harvest would have
fewer effects on soil and water than would group selection, which requires up to four or
more entries over a 100-year harvest-rotation. Shelterwood with reserves, which would
leave 20 to 40 percent of the overstory indefinitely, would have one less entry than the
standard shelterwood system and, thus, less effect on soil and water.
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Pine plantations would be added to the suitable timber-base under Alternatives 2 and 4
and, even though they are not in the suitable timber-base under Alternative 1, shelterwood-
with-reserves harvest of pine likely would be used for ecological restoration. Pine-harvest
would have about the same effects on soil and water under Alternative 1, 2 or 4.

a. Erosion and Compaction

Most of the direct effects on soil and water are a result of the methods used to remove the
cut tree-stems from the stand (Aubertin 1992). This includes the use of roads, skid-trails
and log-landings. The appropriate layout and design of the logging system and skid-trails
according to the suitability and limitations of the soil are important in order to reduce the
potential for erosion and sedimentation. This includes careful construction of roads, skid-
trails and log-landings, caution in wet weather and road closure when appropriate.

Some temporary compaction is expected on major skid-trails, roads and log-landings, and
slight, temporary compaction is possible elsewhere in the cutting units (Vidrine et al.,
1999). Forest-wide timber-sale monitoring indicates minor short-term soil exposure from
harvest operations and minor soil displacement in the long term (USDA FS, 1999; USDA
FS, 2000; USDA FS, 2001; USDA FS, 2002; USDA FS, 2003). Scattered areas of exposed
soil from machines maneuvering on uneven ground typically re-vegetate naturally within
one or two growing seasons and are not an erosion concern.

Where temporary roads and main skid-trails occur on short, steep slopes, water bars would
be constructed to divert water from the exposed area. This would be effective because the
less steep and shorter the slope, the less erosion is expected (Dissmeyer, 1984). Mulching
and the establishment of vegetative cover are also very effective at controlling erosion
(Brady, 1984). Once vegetation is established, it protects the soil by intercepting rainfall,
depositing litter on the forest floor and developing root systems that hold the soil in place.

According to Patric (1995), forest soil and water quality are protected during and after a
well-managed harvest. Studies throughout the eastern United States have shown the effects
of timber harvest on soil erosion, compaction, and soil productivity:

e Inastudy located in north-central West Virginia, Kochenderfer and Helvey (1984)
compared the effects of five different harvest treatments. They found that gravel
application was successful in controlling erosion on roads, and that stem removal did
not result in detrimental dissolved-nutrient losses.

e Astudy done in a Loblolly pine stand in the Atlantic coastal plain indicated that the
compaction that will occur will be a temporary condition on the major skid-trails and
log-landings (up to 18 years in the absence of mitigation) (Hatchell et al., 1970).

e The preliminary five-year results for several long-term site-productivity research plots
in the South showed that compacted areas were loosened naturally within five percent
of original bulk density after five years, and that site productivity was sustained (Scott et
al., 2004).

o Several studies have shown that site productivity is maintained by controlling erosion
and compaction using best-management practices and other mitigations similar to
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Forest Plan standards and guidelines (Adams and Hook, 1993; Arthur, 1998; Aubertin,
1992; Lynch and Corbett, 1989; Pelren, 1991).

Prior to the implementation of any harvest activities, thorough site-specific analysis would
be done to disclose the effects of proposed activities on soil and water resources.
Incorporating the preventive or mitigating measures found in the Forest Plan (see section
2500 of the proposed Plan’s Forest-wide standards and guidelines and Appendix F) would
decrease the potential for erosion and sedimentation. The possible harvest activities could
result in a temporary, minor increase in soil erosion, localized areas of temporarily
compacted soil within the harvest units, and possible minor, localized areas of other
detrimental soil conditions, such as rutting or soil displacement.

The direct and indirect effects from possible timber-harvest activities vary by alternative.
Alternative 3 prohibits timber harvest, resulting in fewer disturbances, and a reduced
potential for soil erosion and compaction. Alternative 2 potentially would result in a
temporary, minor increase in soil erosion, localized areas of temporarily compacted soil,
and possible minor, localized areas of other detrimental soil conditions, such as rutting or
soil displacement within the harvest units. The effects of Alternative 4 would be less than
Alternative 2 because it would allow fewer entries into the stands. Alternative 1 would
result in fewer acres suitable for harvest, but potentially increased effects on soil and water
resources, relative to Alternatives 2 and 4, due to the possibility of multiple entries.

b. Soil Productivity

The prevention and mitigation of erosion, compaction and other detrimental soil conditions
(FSH 2509.18) are the main concerns for protecting soil productivity. This is because the
majority of nutrients are in the soil, with the timber containing only a small percentage of
the total nutrients in the forest. Compliance with the proposed Plan standards and
guidelines would prevent or mitigate physical disturbances that could result in extensive
detrimental soil conditions, thereby protecting soil resources.

Nutrients, such as nitrogen, calcium and potassium, are stored primarily in the mineral soil
and litter, or O-horizon. Several studies in the Northeast, including the Hubbard Brook
Experimental Forest, showed the results of a whole-tree clearcut treatment. This treatment
resulted in a 4-6-percent loss of total nitrogen, a 5-13-percent loss of calcium and a 2-3-
percent loss of potassium (Pierce et al., 1993). The calcium losses in these studies are higher
than are anticipated on the Forest because the thin soils of the Northeast are vulnerable to
leaching due to acid rain (Hornbeck and Kochenderfer, 2001). These figures represent losses
from removal of all of the trees, much more material than would be removed under any of the
treatments proposed under any alternative. Removing only the stems would leave on the site
half of the nutrients in the trees (Pierce et al., 1993; Metz, 1965).

The Forest Service has established long-term research plots across the country to study the
effects of timber-harvest activities on soil productivity. These studies focus on two key soil
properties, organic matter and porosity. The ten-year results showed no evidence of
impaired soil productivity after removing surface organic matter and compacting the soil.
These are preliminary results from plots in the South and on the west coast. Results are not
yet available from plots in the Midwest (Powers et al., 2004).
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Limited disturbance and no removal of trees, as proposed under Alternative 3, would result
in reduced potential for disturbance, resulting in a slight benefit because soil resources
would be protected from a potential, temporary increase in erosion, compaction and other
minor, localized areas of rutting or soil displacement. Alternatives 1, 2 and 4 would cause
slightly different amounts of disturbance (from most to least), due primarily to frequency of
entry. Although temporary, minor increases in soil erosion; localized areas of temporarily
compacted soil; and possible minor, localized areas of other detrimental soil conditions,
such as rutting, would be anticipated under the types of harvest proposed under the
alternatives, implementation of Plan standards and guidelines and site-specific mitigation
would prevent adverse effects on soil productivity.

c. Sedimentation and Hydrology

Surface debris, such as leaves, roots, and vegetation, would trap some of the eroded
sediment, but some would be transported by runoff to nearby streams. Sediment that
enters the stream-course can increase turbidity, reduce water-transparency and alter the
nutrient-status of the streambed-composition (Waters, 1995). The potentially increased
rate of erosion and sedimentation resulting from timber-harvest activities would likely last
for three or more years and would be dependent on the time needed for revegetation to
stabilize soil conditions (Kochenderfer et al., 1997).

Cutting vegetation also temporarily decreases evaporation and transpiration, which can
increase streamflow. Runoff generally increases following timber harvest (Pritchett, 1979)
proportional to the acreage of timber harvested in relation to the size of the watershed.
Site-specific analysis on a watershed basis will identify and mitigate any effects relative to
alterations in streamflow. Revegetation, freezing and thawing and litter-fall soon return
hydrology to pre-harvest conditions (Patric and Brink, 1976).

Studies throughout the eastern United States have shown the effects of timber harvest on
nutrient concentrations, sediment and water yield:

e Astudy comparing a timber harvest with best-management practices compliance and
one without compliance showed that best-management practices mitigated potential
effects such that only minor changes in sediment yield and water temperature, all within
background levels, were recorded (Kochenderfer and Hornbeck, 1999).

e According to Coweeta Hydrologic Laboratory research, cutting mixed hardwood forest
in the southern Appalachians increases annual streamflow in proportion to the amount
of vegetation removed. Clearcutting produces the maximum increases in streamflow,
with less increase associated with selection cutting and shelterwood cuts. Additionally,
streamflow tends to increase more on north-facing slopes and in areas where grass
cover has replaced hardwoods (Douglass and Swank, 1972).

¢ Inastudy located in north-central West Virginia, Kochenderfer and Helvey (1984)
compared the effects from five different harvest treatments. They found that if common
sense and care are used in timber-harvest activities, sediment yield is only slightly
higher than in undisturbed areas.
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o A study done in the deep loess region of Mississippi showed that streamside best-
management practices are effective at reducing sedimentation to low levels (Keim and
Schoenholz, 1998).

¢ Studies have shown that harvesting vegetation temporarily reduces the demand for
water and nutrients. This can result in an increase in nutrient runoff to streams in the
short term. Natural systems are resilient, however, and this increase is usually short-
lived and rarely affects water quality downstream (Swank, 1988).

The direct and indirect effects on water resources from possible timber-harvest activities
vary by alternative. Alternative 3 prohibits timber harvest, resulting in fewer disturbances,
reducing the potential for changes in streamflow and increased sedimentation. Possible
harvests under Alternative 2 could potentially result in minor, temporary increases in
streamflow and sediment yield in the affected watersheds. The effects of Alternative 4
would be less than Alternative 2 because it would result in fewer entries into the stands,
resulting in less potential erosion and sedimentation. Alternative 1 would result in fewer
acres suitable for harvest, but potentially increased effects on water resources, relative to
Alternatives 2 and 4, due to multiple entries.

7. Vegetation Treatments

a. Timber-Stand Improvements

The effects on water and soil resources resulting from tree-planting, tree-cutting, thinning,
mowing and timber-stand improvements would be minimal erosion and sedimentation
under any of the alternatives. Most of the direct and indirect effects on soil and water are a
result of the methods used to remove the cut tree-stems from the stand (Aubertin, 1992). If
thinning should be done commercially, the effects would be similar to a commercial
shelterwood entry, described above.

b. Pesticide Use

Under Alternative 1, 2 or 4, common forestry herbicides, such as glyphosate, triclopyr,
dicamba, 2,4-D and others, could be applied to achieve vegetation-management objectives.
These herbicides, at recommended rates, have no known adverse effects on the physical or
chemical properties of soil. Effects on water quality in the short term would be minimal and,
in the long term, water quality would be unaffected (USDA FS R8 EIS, 2003). The lowest
effective application rate of these chemicals would not reduce the activity of soil biota and,
although it could slightly increase the risk of nutrient leaching, mainly nitrogen, the primary
benefit is the reduced risk of erosion. Herbicides are effective without disturbing the soil
surface, which maintains soil-cover and low risk of erosion.

The programmatic effects of herbicide applications have been documented by the Southern
Region of the Forest Service in EISs for vegetation management in the Appalachian
Mountains, the Coastal Plain-Piedmont Region and the Ozark-Ouachita Mountains. Since
these EISs address ecological regions on or similar to the Forest, and since the documented
effects would be similar to effects on the Forest, these documents are incorporated here by
reference. A number of specific mitigation measures for herbicide applications are listed in
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the records of decision to minimize adverse effects on the environment by protecting
human health and safety; non-target vegetation; wildlife; threatened, endangered and
sensitive species; soil, water and aquatic life; air quality; visual quality and cultural
resources. These documents and mitigation measures will be utilized in the
implementation of the Forest Plan to support site-specific analyses and minimize the effects
of implementing specific vegetation-management treatments.

Alternatives 1, 2 and 4 would allow pesticide use, although use would be less restricted under
Alternatives 2 and 4. Alternative 3 would not allow the use. All of these alternatives would
protect soil and water resources; however, Alternatives 2 and 4 best protect the soil by
providing an alternative method of vegetation management that would not disturb the soil.

8. Fire Management
a. Prescribed fire
I. Soil

Alternatives 1, 2 and 4 allow prescribed fire as a vegetation-management treatment;
Alternative 3 would limit prescribed fire to natural areas. Prescribed fire and wildfire have
the potential to temporarily accelerate erosion and sedimentation. Research has shown that
prescribed fire has very few if any negative effects on the soil.

Forest-fire intensity and duration determines the effects on the physical, chemical and
biological properties of soil. Vegetation-treatment prescriptions typically call for hot, rapid
burns during periods of high soil-moisture in the spring or fall. This type of prescribed fire
should have minimal effects on the soil (Wade and Lunsford, 1989). Prescribed fire on the
Forest would generally be relatively cool, with no large areas of heavy fuel buildup. A portion
of understory vegetation and forest floor would be consumed.

Prescribed fires seldom remove more than 50 percent of the surface organic layers and the
soil fraction of the A-horizon is generally not affected by light burns. Observations on the
Forest have shown that burned and unburned residue covers about 90-100 percent of the
soil after a prescribed fire, leaving very little exposed (USDA Forest Service, 1996; USDA
Forest Service, 1997; Kleinschmidt field notes, 2005). The potential for soil-surface erosion
is low when the organic layer remains in place.

A fire-line about three feet wide and down to bare mineral soil may be needed to keep fire
from spreading outside of prescribed areas. Vegetation would become established on these
exposed areas, either naturally or with seeding, within one to two growing seasons, and
would not be an erosion concern. Bulldozed lines up to eight feet in width could require
waterbars to prevent erosion on steep slopes. Because low-intensity burns would not
completely incinerate surface organic material, the potential would be minimal for
increased erosion and alterations in nutrient cycling and soil properties.
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ii. Soil Nutrients and Organic Matter

Forest Service prescribed burns are typically hot and rapid, during periods of high soil
moisture. This type of burn would not substantially heat the soil and, therefore, would have
minimal effect (Wade and Lunsford 1989; USDAFS, 1996; USDAFS, 1997). Monitoring
conducted on the Forest has shown that soil temperature remained essentially unchanged
from before the prescribed fire to immediately after the flame-front passed (USDAFS, 1997).

Several studies suggest that prescribed fire can slightly alter some of the chemical and
biological conditions of a site. Periodic burning liberates nutrients bound in plant material
and forest duff. These nutrients are then available for the establishment of new plant
communities.

Several long-term studies of prescribed fire in the coastal plains found that low-intensity
fires have no adverse effect on available phosphorous, calcium, or organic matter in surface
mineral soil (McKee, 1982). Elliott and Vose (2005) studied the concentration of nitrate-
nitrogen, ammonium-nitrogen, phosphate, sulfate, calcium, magnesium, potassium and pH
in soil solution and streamwater after prescribed fire. They found no increase in these
nutrients and no differences in total suspended solids in the streamwater between the
burned and control plots. Knighton (1977) studied annual spring burns in the driftless area
of Wisconsin. He found nitrogen, phosphorus, calcium, magnesium, and potassium
increased slightly after burning, and nitrification increased in the weeks following a spring
burn. Fire-dependent ecosystems and early-successional communities are often dominated
by nitrogen-fixing species, such as native legumes, resulting in rapid replenishment of soil
nitrogen (Van Lear and Waldrop, 1989).

Jorgensen and Wells (1971) suggest that prescribed fire improves site conditions, associated
with an increased rate of fixation due to more available nutrients, higher soil moisture and
temperature. Mineral elements such as potassium, calcium and magnesium are not
volatilized by burning and remain in the ash. Phosphorus and sulfur are volatilized at
higher temperatures than other nutrients and organic matter (775 degrees Celcius), so they
are less susceptible to loss during burning (Hungerford, 1991).

DeSelm et al. (1990) conducted a study in Tennessee and found that, after 27 years of
burning, the soil pH was slightly higher in the burn plot than in the control plot. This was
attributed to the fire’s liberation of exchangeable calcium, a basic cation. This increase
would likely be undetectable in short-term management. Macronutrients such as
potassium, calcium, phosphorus, sulfur and magnesium are not affected by low-intensity
burning and remain on site in the ash and partially burned plant material (Van Lear and
Waldrop, 1989; DeSelm et al., 1990). A study done in an Appalachian pine stand showed
that, after a low-intensity prescribed fire, the leaf litter was only partially consumed, with
approximately two-thirds remaining (Swift et al., 1992). When the soil moisture is high, the
burn is likely to be incomplete, leaving much of the duff layer and not damaging the soil
organic matter.

Light burning causes no detectable change in the total amount of organic matter in surface
soils (Dyrness and Youngberg, 1957; Moehring et al., 1966). Knoepp and Swank (1993)
studied soil-nitrogen response in an Appalachian soil following site-preparation burning
and found that, while prescribed fire increased available soil nitrogen, there was little
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change in nitrogen transformation rates or movement of dissolved inorganic nitrogen off
site during the first year after burning.

iii. Soil Erosion

Fire-lines constructed with a bulldozer or fire-plow can expose bare soil. Bare-soil exposure
leaves the soil vulnerable to rainfall impact and accelerated erosion. Best management
practices, such as locating fire-lines on the contour as much as possible and installing
water-control structures to shorten slope-length, would reduce the erosion potential. Fire-
lines made with leaf-blowers or rakes leave the root-mat intact and do not require
mitigation. Any increased potential for erosion is usually short-term, because fall leaf-drop
and new spring growth provide protective soil-cover.

Researchers have studied the effects of prescribed fire and have found that low-intensity
burns produce minimal soil erosion, even on relatively steep slopes (Van Lear and Waldrop,
1989). Research has also demonstrated that low-intensity prescribed fires have little, if any,
adverse effect on soil characteristics (McKee, 1982). Cushwa et al. (1971) failed to detect
significant soil-movement in established gullies following moderately intense backing-fires
in mature loblolly pine-stands in the South Carolina Piedmont. Dobrowolski et al. (1992)
studied the effects of long-term prescribed fire on infiltration and inter-rill erosion on
sandy-loam and silt-loam soils in Louisiana. They found that biennial burning did not
increase inter-rill erosion or reduce the infiltration capacities of these soils. In Appalachia,
Swift et al. (1992) found that, following prescribed fire, humus and charred leaf-litter
remained on most of the surface after burning. Evidence of soil-erosion was spotty and
related to points of local disturbance.

iv. Water Quality

The effects of prescribed fire on water quality vary depending upon fire-intensity, type and
amount of vegetation, ambient temperature, terrain and other factors. The major concern
about fire's effects on water quality is the potential for increases in sedimentation
(Tiedemann et al., 1979). However, Brender and Cooper (1968) reported that repeated,
low-intensity, prescribed fires have little effect on the hydrologic properties of soils; and
Douglas and Van Lear (1983) determined that two, low-intensity burns had no significant
effect on nutrient or sediment concentrations in ephemeral streams. The lack of significant
effects on water quality in these studies is due to the low to moderate intensity of the
prescribed burns. Even though terrain was relatively steep, sedimentation was not
increased. Douglas and Goodwin (1980) demonstrated that this was because low- to
moderate-intensity fires leave very little bare soil exposed and do not destroy the root-mat.
Minor amounts of nutrients are expected to enter streams as a result of prescribed fires.
Levels of phosphorus and nitrogen may increase slightly, but studies have found these
increases to be small and within drinking-water standards (Dissmeyer, 2000).

When fire is prescribed and applied properly, water quality should not be adversely
affected. Regardless of alternative and method of vegetation-management selected,
negative effects on soil and water can be reduced by using specific burning techniques and
by adhering to standards and guidelines. Project-level analysis of prescribed-burning
proposals would specify site-specific mitigation measures to minimize adverse effects on the
soil resource in the long term. There would be no adverse, direct or indirect soil-
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disturbance effects from the prescribed fire allowed under the alternatives in the short and
long terms. The intensity and duration of prescribed burns would not be severe and,
therefore, would not impair the physical, chemical or biological properties of soils.
Alternatives 2 and 4 allow for more acres to be treated with prescribed fire than either
Alternative 1 or 3. Alternative 3 would allow the least burning and, therefore, would result
in less soil erosion and sedimentation than the other alternatives. Under any alternative,
however, the result would be no adverse, direct or indirect effects on soil or water resources.

b. Wildfire

The effects of wildfires would be similar to those of prescribed fire, except that wildfires can
be more intense and could expose more soil, leading to a greater potential for erosion and
sedimentation. Wildfire suppression may call for emergency fire-line construction that
could expose additional soil and increase the potential for erosion and sedimentation. All
the alternatives address wildfire suppression, and there would be no difference in their
effects on soil and water resources.

9. Integrated Pest Management

Most integrated pest management practices would likely deal with the control and/or
eradication of non-native invasive species. Practices such as pulling, cutting or spot-burning
would result in only minor soil disturbance and have little effect on soil and water resources.
Tilling would reduce soil-cover and disturb the soil surface, leading to an increased potential
for soil erosion and sedimentation. Application of herbicides would cause minimal soil
disturbance. (The effects of prescribed fire are discussed above in section 8, immediately
above, of tilling in section 10, immediately below, and of herbicide use in section 7.)

Alternative 1 proposes to focus management on parts of the Forest and Alternative 3 limits
pest-control methods. Alternatives 2 and 4 would best protect soil and water resources in the
long term by proposing to control pests throughout the Forest and allowing the use of
pesticides. Early intervention and efficient, effective treatment options would best protect
soil and water resources by limiting the area that could eventually require treatment.

10. Openings and Openlands Management

a. Wildlife Openings

Plowing, disking, bulldozing, mowing and planting are possible activities to manage openings
under Alternative 1, 2 or 4. Site productivity and water quality could be affected by openings
management due to soil erosion or compaction and the pollution of streams with
sedimentation and fertilizers in runoff. Loss of fertilizers from the sites would be minimal
because only necessary amounts of would be applied. Vegetated buffers would catch any
minor amounts of runoff. Erosion and compaction are not likely because most sites are
located on nearly level to gently sloping ridge-top sites, and management would be done
while soils are not wet. Tillage would be infrequent; revegetation would occur within one
season. Mowing would reduce woody and weedy competition and enhance herbaceous
growth of food and nesting cultivars that would provide excellent erosion control.
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Alternatives 1 and 4 allow the management of 1,630 openings, the maximum amount on the
Forest. These alternatives would have more direct and indirect effects from openings
management than Alternative 2, which proposes 500-700 openings, or Alternative 3, with no
openings. These effects on soil and water would be minimal because the openings are small,
well buffered by forestland and distributed over many watersheds. No adverse direct or
indirect effects on soil and water resources are anticipated under any alternative.

b. Large Openlands

Openland management activities proposed under Alternatives 1, 2 and 4 include tillage,
mowing, prescribed fire and fertilizer application. The effects of these actions are discussed
above and below.

I. Soil

Tillage temporarily disturbs the soil in order to prepare a seedbed for the planting of grass,
legumes or food crops. This temporary disturbance can create the potential for accelerated
erosion until permanent vegetation is established. Proposed seeding would revegetate the
areas quickly to control erosion (Brady, 1984)—normally in two to three months. Tillage
likely would not be done annually on any specific location, which would also minimize erosion
and compaction. Alternatives 1 and 4 would result in the greatest direct and indirect effects—
albeit minimal—because all potential openlands could be managed.

Mowing openlands would reduce small, woody competition and enhance existing
herbaceous understory, preventing the opportunity for erosion to occur. Mowing would
have no adverse environmental effect regardless of location. Prescribed fire of openlands is
allowed under Alternatives 1, 2 and 4. As discussed in section 8, above, prescribed fire of
openlands would have minimal adverse effects on soil and water resources under any
alternative.

il. Water Quality

It is unlikely that detached soil particles or fertilizer runoff from openlands management
would ever reach any stream-channel through overland flow. This is because tilled openings
would be vegetated quickly and would be surrounded by vegetation that acts as a buffer. In
addition, the small, scattered nature of the areas to be treated would limit the potential for
water-quality problems to develop. Fertilizers and lime could be applied at recommended
rates for maintaining vegetation. These amendments would be incorporated into the soil to
ensure that they remain on site. Fertilizer and lime applied to existing vegetation would be
trapped in the vegetation before attaching to soil particles and remain on the site.

Implementation of Alternatives 1, 2 and 4 would result in no adverse direct or indirect effects
on soil and water resources. Alternative 3 proposes no openlands or openings

management and, therefore, would have no effects on soil and water resources from this
activity.
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11. Aguatic Resources Management

Under any alternative, aquatic resource management activities, such as streambank
stabilization and restoration, could have direct, adverse effects on water quality in the short
term due to the turbidity created by soil-movement from the streambanks or bottom while
activities are occurring. However, these activities would have, beneficial, indirect effects on
soil and water resources in the long term. With the exception of pesticide use, discussed
below, the effects of all the alternatives would be similar.

The use of rotenone, a pesticide allowed under Alternatives 1, 2 and 4, could have adverse,
direct effects on water quality in the short term due to the brief presence of the chemical in
the water and the presence of dead fish following application. Persistence of rotenone in
water is highly temperature-dependent: if applied during the summer when water
temperature is 23°C or greater, the half-life of rotenone is less than one day. The dead fish
would decompose and be recycled as nutrients in the affected water body. The indirect
effects of this activity would include more-balanced fisheries populations (Bettoli and
Maceina, 1996). Alternative 3 would not allow the use of pesticides and, therefore, would
not have any effects relate to the use of rotenone.

12. Minerals Management

Prior to the approval of any surface-disturbing mineral operation, a site-specific analysis
would be conducted to determine the compatibility of proposed operations with the
management prescription for the potentially affected area and, if compatible, to identify the
necessary conditions of approval and mitigation measures designed to prevent or minimize
any soil disturbance. The effects on soils would be identified during the site-specific
analysis (Appendix H).

Because the Plan identifies the areas on the forest administratively available for oil and gas
leasing, the following discussion of effects is limited to the possible effects of spills on Forest
land if leased for oil and gas development and development were to take place.

a. Soll

Oil and gas operations may involve the removal of vegetation for well-pads, access roads
and pipelines. Well-pads range in size from .5 acres to 5 acres. If productive, the well-pad
area would be utilized for production equipment, such as tank batteries and the wellhead.
Generally, only half or less of the site is needed for production equipment, with the
remaining area reclaimed. Access roads would be maintained to Forest Service standards,
unless the well is unproductive. If unproductive, the well-pad area and access roads would
be reclaimed or maintained for other management activities. Pipeline rights-of-way
generally are placed within existing rights-of-way and range from 10-30 feet in width. All
rights-of-way are vegetated and maintained by the operator to prevent erosion.

The activities mentioned above associated with oil and gas operations, such as road and pad
construction, can lead to compaction and bare-soil exposure, possibly resulting in decreased
infiltration rates and the increased potential for run-off and erosion. Any Surface-Use Plan
approved by the Forest Service must address soil disturbance by requiring applicable re-
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vegetation techniques that would include 1) the stockpiling of topsoil, 2) the harrowing
and/or aeration of compacted surfaces, 3) the installation of water-bars or other water-
control structures in areas from which precipitation can run off and 4) the completion of re-
vegetation as soon as possible (Surface-Use Plan, Onshore Order 1 and Appendix H).

Spills

In the State of lllinois there are presently about 40,000 oil and gas wells, with 7,000 tank
battery sites. Spill occurrences within the state over the last ten years have averaged about
175 annually. These occurrences may involve brine (water containing more dissolved
inorganic salt than typical seawater) or oil, or both. In 2002, there was a total of 171 spills,
with 64 involving oil and brine, 53 crude oil only, and 54 brine only. Fifty-two of the 171
spills occurred at tank battery sites and 119 from wells/flowlines. These resulted in the
discharge of approximately 700 barrels of crude oil and 5,000 barrels of saltwater, the
majority of which was recovered during clean-up operations (Larry Bengal, IDNR, personal
communication). The recovery percentage of spills at tank batteries and well/flowlines is .7
percent and .3 percent, respectively.

The low occurrence of spills may be attributed to compliance with state and federal
regulations and best management practices designed to prevent and mitigate accidental
spills. These regulations and practices specify 1) berms around storage tanks, 2) regulated
well-casing depths, 3) cementing and plugging standards, 4) blow-out preventers, 5)
monitoring and inspection of pipe and flowlines and 6) use of liners in reserve pits.
Alternatives 1 and 2 would provide conditions of approval that address site—specific
mitigation measures (Appendix H).

The Oil Pollution Act of 1980 addresses guidelines for clean-up and resource damage
assessment. There are many state and federal standards regarding spills. Oil and gas leases
issued by the BLM are subject to Notice to Lessees-3A (NTL-3A), Reporting of Undesirable
Events, which states that if a spill were to occur, any and all spills or leakages of oil, gas,
saltwater, toxic liquids or waste materials, blowouts, fires, personal injuries, and fatalities
shall be reported by the operator to the BLM and the surface-management agency, in
accordance with the notice and any applicable local requirements. The BLM requires
immediate reporting of all Class | occurrences (more than 100 barrels of fluid/500 MCF of
gas released, any quantity that affects live water, or fatalities involved). In addition,
operators must take immediate action to prevent and control spills and BLM, the surface-
management agency, and other applicable regulatory authorities, must be consulted prior to
treating or disposing of wastes and spills.

Brine

Brine is found at depths below the surface in porous rock units. Brine spills may occur from
1) a well blowout, 2) leaking storage tanks 3) production flow-lines or 4) inadequate well
casing. If brine is inadvertently released in the soils, the salinity may reduce the soil
productivity. Saline concentrations will determine the intensity and length of soil non-
productivity; however, soils can be treated with buffering agents and fertilizer to mitigate
these effects. Dilution from rain would also help to lower the concentrations and increase
the soil productivity. The management of oil-brine-damaged areas is difficult, as the
concentration of salts is highly variable and unpredictable (McCauley, Doolittle and
Indorante, 1998).
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Oil

Crude oil is a naturally occurring hydrocarbon. Hydrocarbons are chemical compounds
composed of the elements hydrogen and carbon. The severity of an oil spill depends on a
variety of factors, from the properties of the oil to the sensitivities of affected habitats. In
soil habitats, the most defining factor would be the physical properties of the oil. The
physical and chemical properties determine the manner in which the oil will spread and
break down. These properties include surface tension, specific gravity and viscosity.
Surface tension is the measure of the attraction between the surface molecules of a liquid.
The higher the tension, the more likely the oil will remain in place. Higher temperatures
reduce surface tension, increasing the spread of the oil. Specific gravity is the density of a
substance compared to water. Generally, most oils are lighter than water; however,
evaporation of lighter elements may increase the specific gravity, causing it to adhere to
rocks or sink in water bodies. Viscosity is the measure of a fluid’s resistance to flow. The
higher the viscosity of the oil, the greater is the tendency for it to stay in one place. If the oil
is highly viscous and does not penetrate the soil, it may be physically removed and trucked
to an acceptable facility.

When oil is spilled, natural actions, such as weathering, evaporation, oxidation,
biodegradation and emulsification can reduce severity and accelerate the recovery of the
affected area. Evaporation occurs when the lighter or more volatile substances within the
hydrocarbons become vapors and leave the surface. This process leaves the heavier
components behind, to be physically removed. If the oil penetrates the soil, the
predominant natural action is biodegradation. This natural process occurs very slowly in
which bacteria and other microorganisms in the soil environment break down oil into
harmless small molecules. Bioremediation is the practice whereby this process may be
accelerated by adding nutrients, such as phosphates and nitrogen, to the soil in the area of
the spill. This ensures an increase in the production rate of the microorganisms, leading to
an increase in the natural process of oil breakdown. Additional bacteria may also be added
to accelerate the bioremedial process. In addition to bioremediation, other clean-up
measures include treatment with chemicals, containment of oil with physical barriers, and
pumping the collected oil away from the site into storage tanks.

b. Water Quality

Site-specific effects on water quality are correlative. Erosion causes increased turbidity, as
does the construction of stream-crossings (access ways and utility lines); release of drilling
fluids, though most are non-toxic, can increase turbidity as well. Release of any toxic
substance, a drilling additive or fluid produced from the well, could have an immediate,
deleterious effect on water quality, generally not permanent. As discussed previously, a
leaking well-casing or an improperly constructed reserve pit can pollute groundwater. Both
state and federal regulations with regard to casing integrity require regular testing to detect
leaks.

I. Oil Spills
Oil can interact with the sediment at the bottom of a stream, affecting organisms that live in
or feed on sediments (EPA, 1999). This could also affect the habitats of fish and

macroinvertebrates. The effects of an oil spill would correlate to the quantity of oil spilled and
the proximity to an intermittent or perennial stream. Clean-up of oil spills is generally
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initiated within 24 hours from the report (Oil Pollution Act of 1980). While there may be an
adverse effect in the short term, remediation is designed to return the area to its pre-spill
condition.

Under Alternative 1, the Regional Forester would give consent to lease federal minerals for oil
and gas. Leases would be subject to standard lease terms, controlled use stipulations and/or
no surface-occupancy. All operations would be subject to the lease terms and conditions of
approval of the Surface-Use Plan (Application for Permit to Drill). These terms and
conditions would aid in the prevention and mitigation of brine and/or oil spills on Forest
Service lands. If brine and/or oil are spilled from adjacent lands or from private oil/gas
operations, the effects would be the same or increased due to possibly less restrictive
standards.

Under Alternative 2, the Regional Forester would identify the SNF mineral lands available
to lease for oil and gas, with Standard Lease Terms, controlled surface use stipulations or no
surface-occupancy stipulations. No consent-to-lease decision would be made. Leasing
would be considered if the Forest receives an expression of interest from industry or the
BLM. All operations would be subject to the lease terms and conditions of approval of the
Surface-Use Plan (Application for Permit to Drill). These terms and conditions would aid in
the prevention and mitigation of brine/oil spills on Forest Service lands.

Under Alternative 3, all lands would be identified as unavailable for oil/gas leasing. No
leases would be granted for oil/gas exploration. Federal oil and gas could be drained by
adjacent operations, resulting in a loss of revenue and federal property. Under Alternative
4, all oil/gas leases would be subject to a no surface-occupancy lease stipulation. This
would prevent industry from drilling directly on Forest Service lands, but would not prevent
the potential for spills from pipelines traversing Forest lands or from private or adjacent
oil/gas operations. Leasing interest may be deterred due to the high restrictions, which
may make drilling costs uneconomical

13. Land-Ownership Adjustment

Although some newly acquired land could have erosion problems requiring
management attention, beneficial direct and indirect effects generally are
anticipated under any alternative when newly acquired land enters management
under the revised Forest Plan standards and guidelines.

CUMULATIVE EFFECTS ON SOIL AND WATER

This discussion of cumulative effects takes into consideration the effects of the past, present
and reasonably foreseeable future actions specified within the analysis boundaries at the
beginning of Chapter 3, particularly the actions discussed below.

Past and present activities that are occurring, or have occurred, within the boundary of the
analysis have resulted in the existing soil and water conditions. The activities in a watershed
affect the quality of water in that watershed. For example, acidic mine drainage in Sugar
Creek adversely affects water resources for many miles downstream and non-point sources of
sediment throughout a watershed contribute to the collective sediment-load in a given
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stream. In general, the following major categories of activities have occurred, are presently
occurring, or will likely occur on public and private lands within the analysis boundary.

e Agriculture: Agriculture is a past, present and future action in all of the watersheds to
varying degrees. The amount of agriculture is expected to remain stable throughout this
planning period. Agriculture has resulted, and will continue to result in, erosion of
topsoil and input of sediment and small amounts of fertilizers and herbicides to
adjacent waterbodies.

e Timber harvest: Limited timber harvest has occurred on the Forest within the analysis
period; however, harvest activities have continued on private lands. In general, timber
harvest results in a minor, temporary increase in soil erosion and compaction, and a
minor, temporary increase in the quantity of sediment (three or more years) delivered
to nearby streams (Kochenderfer et al., 1997).

¢ Mining: Lands that have been mined in the past, or are currently being mined, are
primarily in the northeastern, central and southwestern portions of the Forest. The
effects vary greatly. If there is acidic mine drainage, or subsidence, the effects can be
significant, but other mines have essentially stabilized except for minor amounts of
erosion and sedimentation.

¢ Road construction and use: The road system in the planning area is maintained
primarily by the Forest Service and by the county highway departments. The amount
and type of maintenance planned for the next three years is similar to that of the past
three years. Many low-level (1 and 2) roads are not maintained. Some of these non-
maintained road segments are overgrown and unused, some are occasionally used but
still relatively stable, and some are badly eroded. Road maintenance performed with
heavy equipment can cause increases in erosion and sedimentation in the short term
(one to two years), but results in a reduction over the lifetime of the road. Activities
such as grading, graveling and out-sloping maintain the drainage, which reduces the
amount of sediment eroded from the roadbed and, subsequently, the amount of
sediment delivered to adjacent streams. Although regular road maintenance reduces
the potential for erosion and sedimentation, graveled and native-surface roads are still a
major source of sediment in most forested watersheds (Clinton and Vose, 2003). The
existing road system and past and future maintenance on portions of these roads are
expected to continue to contribute sediment to the streams in the planning area at a
similar rate as in the past.

o Prescribed fire: The prescribed fires implemented in the past were typically moderate-
intensity fires ignited during periods of high soil-moisture. This type of fire is planned
for the future and can reduce groundcover temporarily (typically less than one year)
within the burn-unit and expose bare soil along the fire-lines (about one to two years).
This disturbance typically results in a slight increase in erosion-potential in the short
term (one to two years) due to the reduced cover (Wade and Lunsford, 1989). Minor
amounts of nutrients are expected to enter streams as a result of these projects. Levels
of phosphorus and nitrogen may increase slightly, but studies have found these
increases to be small and within drinking-water standards (Dissmeyer, 2000).
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o Recreation: Past recreational activities included hiking, horseback riding, biking, rock-
climbing, hunting, authorized and unauthorized ATV use and unauthorized off-highway
vehicle use. These activities can cause compaction and expose bare soil, which is
evident on many trails and at many of the small, concentrated-use areas scattered
throughout the Forest.

¢ Residential development: Commercial, residential and other community developments
reduce the productive land-base by occupying space, and can alter hydrology by
increasing runoff from the increased, impermeable surface area. The amount of
developed area in the analysis boundary is minor and is projected to remain stable
throughout the planning period.

o Hydrologic modification: Dams and levees modify natural, hydrologic conditions
throughout the Forest. Levees are located primarily along the Mississippi River, and
dams have been constructed to make the major lakes and ponds on the Forest. These
past actions will continue to affect hydrology in the future, along with a potential 1,172-
acre reservoir on Sugar Creek near Creal Springs, lllinois.

Other past activities that have contributed to the effects on soil and water quality include
grazing, powerline construction and maintenance, user-developed equestrian and hiker
trails and increased equestrian use over the last ten years. Past activities that have had a
positive effect on soil by controlling and reducing erosion and sedimentation include the
filling of abandoned wells and cisterns, management of natural areas and wilderness areas,
pine and hardwood plantation establishment, wetland restoration and road and trail
maintenance.

1. Soil

a. Alternative 1

The potential for affecting soil quality is greatest under Alternative 1. This alternative is
essentially the status quo, and the Forest has been managed under this Plan for the last 15
years. During that time, the Forest harvested timber, managed with prescribed fire, and
experienced a variety of different recreational uses and pressures. No surface-occupancy
associated with mining occurred during this planning period. Under the 1992 Plan, some
unnecessary soil erosion occurred; but, overall, the Forest was successful in maintaining
soil quality and conserving soil resources (USDA FS, 1999-2002). The incremental effects
of Alternative 1, considered together with the effects of past, present and reasonably
foreseeable future actions in the 25 watersheds that drain the Forest, would potentially
result in adverse, cumulative effects of minimal extent on soil resources in some of the
watersheds.

b. Alternative 2

Alternative 2 includes additional protection of riparian filter strips and public water-supply
watersheds. It also allows for better soil-resource conservation in light of increasing

recreational pressures. The effects of mineral management would be similar to those under
Alternative 1, while timber harvests would primarily utilize reduced-impact techniques that
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have less potential effects on soil resources than those under Alternative 1. Treatment with
prescribed fire would increase, compared to Alternative 1, but the potential for adverse
effects on soils from this management remains remote.

Implementation of Alternative 2 would result in greater effects on soils than Alternative 3,
but lesser effects than Alternatives 1 and 4. However, the incremental effects of Alternative
2, considered together with the effects of past, present and reasonably foreseeable future
actions in the 25 watersheds that drain the Forest, would potentially result in minimal,
adverse, cumulative effects of minor extent on soil resources in some of the watersheds.

c. Alternative 3

Implementation of Alternative 3 would have the least potential of any of the alternatives for
adversely affecting soil quality. This alternative provides riparian and public water-supply
protection similar to Alternatives 2 and 4, but better protects soil resources by restricting
soil-disturbing activities, such as timber harvest and recreational use. It provides for
limited use of prescribed fire and prohibits surface-occupancy for minerals management.
The incremental effects of Alternative 3, considered together with the effects of past,
present and reasonably foreseeable future actions in the 25 watersheds that drain the
Forest, should result in minimal to no adverse, cumulative effects on soils.

d. Alternative 4

Implementation of Alternative 4 would have a greater potential to adversely affect soil
guality than Alternative 3, slightly less than Alternative 1, and similar to Alternative 2. This
alternative provides similar riparian and public water-supply protection as Alternatives 2
and 3, and would primarily utilize reduced-impact timber-harvest techniques that have less
potential effects on soil resources than Alternative 1. This alternative would be less
restrictive of soil-disturbing recreational activities than Alternatives 2 and 3. Treatment
with prescribed fire would be similar to Alternative 2, but the potential for adverse effects
on soils remains remote. This alternative also protects soil resources through the
prohibition of surface-occupancy for minerals management. The incremental effects of
Alternative 4, considered together with the effects of past, present and reasonably
foreseeable future actions in the 25 watersheds that drain the Forest, would potentially
result in minimal, adverse, cumulative effects of minor extent on soil resources in some of
the watersheds.

2. Water Quality

The effects on water quality are directly related to the effects on soil. The more surface area
disturbed, the greater the effect on water quality. Land-management activities can create
small disturbances in or near streams that can, cumulatively, throw the streams out of
balance (Colburn, 1989). Except for Alternative 3, there would be some degree of timber
harvest and other surface-disturbing management activities on the Forest. Without
mitigation, the effects of these activities can combine with the increased runoff from
privately owned lands caused by timber harvest or conversion of woodlands to agricultural
fields, both of which reduce transpiration. When this occurs, channel erosion and
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degradation can accelerate beyond natural levels. These, in turn, can affect fish habitat,
water uses and the visual appearance of water.

It has been reported that forestry practices on federally owned land, which are usually less
intensive than on privately owned land, have minor overall effects on sediment yield
(Maxwell and Neary, 1991). Forest Service activities are less intensive compared to major
local land uses such as agriculture and mining and the Forest employs mitigating measures
to minimize the effects on soil and water. According to the lllinois Water Quality Report for
2004, the IEPA has listed hydrologic modification, agriculture and resource extraction as
the three major sources of stream-water impairment in southern lIllinois watersheds.

The past activities noted above also have the potential to affect water quality as well. The
sedimentation of streams is directly correlated with soil erosion, as soil erosion supplies
sediments that enter streams through overland flow (runoff). This negatively affects water
guality. However, not all sediments eroded from upland sites reach the streams. Sediments
suspended in runoff can be trapped in forest vegetation and organic litter.

Past soil-disturbing activities have increased sedimentation (above geologic rates) and have
had an adverse effect on water quality. Past activities that contributed to this effect include
farming, grazing, land-clearing for agriculture, commercial and residential development and
construction, timber harvest, road construction and use, powerline construction and
maintenance, use of user-developed equestrian and hiker trails, unauthorized ATV use and
mining.

Past activities that have had only very minor and short-lived effects on water quality are
timber-stand improvements, including tree-thinning and the use of herbicides, wildfires
and prescribed fire, fire suppression, recreational facility construction and maintenance,
wildlife opening construction and maintenance, levee and railroad construction and
maintenance, dispersed recreation, artifact-hunting and collection and pond and waterhole
construction.

Past activities that have had a positive effect on water quality by controlling and reducing
erosion and sedimentation include the filling of abandoned wells and cisterns, management
of natural areas and wilderness areas, pine and hardwood plantation establishment, tree
planting, wetland restoration and road and trail maintenance.

a. Alternative 1

The potential to affect water quality is greatest under Alternative 1. The incremental effects
of Alternative 1, considered together with the effects of past, present and reasonably
foreseeable future actions in the 25 watersheds that drain the Forest, would result in
unnecessary soil erosion and sedimentation, and may result in minor, adverse, cumulative
effects on water quality.

b. Alternative 2
Alternative 2 would have lesser effects on water quality than Alternatives 1 and 4 and more

than Alternative 3. The incremental effects of Alternative 2, considered together with the
effects of past, present and reasonably foreseeable future actions in the 25 watersheds that
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drain the Forest, should result in minimal to no measurable adverse cumulative effects on
water quality.

c. Alternative 3

Alternative 3 would have the least effects on water quality because of the minimal level of
activity allowed. The incremental effects of Alternative 3, considered together with the
effects of past, present and reasonably foreseeable future actions in the 25 watersheds that
drain the Forest, should result in no adverse cumulative effects on water quality.

d. Alternative 4

Alternative 4 would have fewer effects on water quality than Alternative 1, more than
Alternative 3 and similar to Alternative 2. The incremental effects of Alternative 4,
considered together with the effects of past, present and reasonably foreseeable future
actions in the 25 watersheds that drain the Forest, should result in minimal, adverse,
cumulative effects on water quality.

B. AIR

Federal law requires federal land managers to protect air, land and water from the effects of
air pollutants originating from federal lands. Forest management must comply with
applicable federal and state laws and regulations, including the Clean Air Act (as amended).
The Illinois Environmental Protection Agency (IEPA) has been designated by the state to
administer the Clean Air Act. The IEPA regulates six common air-pollutants identified in
the Clean Air Act. These pollutants are ozone, particulate matter of 2.5 microns or less
(PM2.5), carbon monoxide, nitrogen dioxide, sulfur dioxide and lead. The IEPA has a tool
called the “Air Quality Index” that communicates current and predicted air quality based on
all the major pollutants listed above, except lead.

The IEPA maintains air-quality monitoring sites throughout the state. Most are
concentrated around the larger metropolitan areas of Chicago and St. Louis. The sites
closest to the Forest are Carbondale in Jackson County and Dale in Hamilton County.
According to the IEPA 2004 Illinois Annual Air Quality Report, air quality at these
monitoring stations met all national air-quality standards related to particulate matter and
ozone—the pollutants monitored. There have been no violations on the Forest of the
national ambient air-quality standards for any pollutants. Air within the Forest meets the
established ambient-air standards.

The EPA monitors air quality in adjacent states and has designated several areas in the
Midwest that are in “non-attainment” of various air-quality standards. The PM2.5 non-
attainment areas nearest to the Forest are in four counties in lllinois—Madison, Monroe, St.
Clair and one township in Randolph (near St. Louis). Ozone non-attainment areas nearest to
the Forest include Madison, Monroe, St. Clair and Jersey Counties (near St. Louis).

Prior to each burning season, a permit would be obtained from the IEPA. All areas that are

planned for burning are included in the annual burning permit from the state. In addition
to the state permit, burn plans are written to comply with Forest Service regulations. The
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permit and the burn plan would require appropriate actions to ensure that smoke is
dispersed in a safe manner and with low emissions. It is unlikely that present or proposed
future Forest activities could contribute to conditions leading to non-attainment. Itis also
unlikely that any of the currently identified non-attainment areas could affect forest
management or resources.

DIRECT AND INDIRECT EFFECTS ON AIR

The spatial boundary of the analysis of effects on air quality extends about 200 kilometers
from the Forest boundary. This distance was chosen because present technology allows
effects from only the very largest sources to be modeled accurately beyond about 200
kilometers. Under any of the alternatives, the implementation of most management
activities could include the use of heavy equipment. Air quality can be locally (depending
on winds) and temporarily affected by emissions from heavy equipment, including skid
steers, tractors, dozers, skidders, trucks, etc. In general, the effects of these activities on air
guality are expected to be minimal to non-existent. The effects of fire management and
minerals management are discussed below. Existing air quality is a function of the air
pollution resulting from past and present actions.

1. Fire Management

Prescribed Fire

Prescribed fire is the principal management activity on the Forest that can affect local and
regional air quality; however, the current National Fire Plan and the Healthy Forest
Initiative both direct the Forest Service to utilize prescribed fire more frequently. Despite
potential air-quality effects, prescribed fire can provide important and necessary ecological
benefits in forested landscapes. EPA has recognized these ecological benefits and developed
the Interim Air Quality Policy on Wildland and Prescribed Fires (EPA, 1998). The major
pollutant of concern in smoke is fine particulate matter, PM2.5. Studies indicate that 80
percent of all smoke particles emitted during wildland burning are less than 2.5 microns, or
PM2.5 (Sandberg et al., 2002). These pollutants are of concern because they can affect
human health. They also cause reduced visibility and serve as sorption for harmful gases.

Certain volatile organic compounds (VOCs) sometimes found in smoke may be important to
human health and the aldehydes may be most important. Of these, formaldehyde has been
extensively studied. It is known to cause cancer in laboratory animals and is regulated as a
human carcinogen. However, using maximum assumptions of emission and exposure, it
seems clear that exposure to smoke from prescribed burns does not represent a significant
VOC-related carcinogenic risk. Respiratory irritation and allergic responses are the most
important short-term consequences of smoke exposure (Sandberg and Dost 1990).

Carbon monoxide is a poisonous gas that might reach toxic levels above and adjacent to
prescribed fires, but these high concentrations decline rapidly with increases in distance from
the flame. Nitrogen oxides are not likely to be released in significant amounts during
prescribed fire because the threshold temperature necessary for their release—1500 degrees
Celsius—is hotter than temperatures normally occurring during prescribed fire (McMahon
and Ryan 1976).
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Prescribed fire is an essential forest-management tool; but, because it can have serious effects
on air quality, smoke-management guidelines have been developed by the Forest Service to
reduce the atmospheric impacts of prescribed fire. This system consists of five steps: (1)
plotting the trajectory of the smoke; (2) identifying smoke-sensitive areas such as highways,
airports, hospitals or schools; (3) identifying critical targets, i.e., targets close to the burn or
those that already have an air-pollution problem; (4) determining the fuel-type to be burned,
e.g., whether the fuel-load is light, as with a mature pine-stand with a grass understory, or
heavy, as with the logging slash following clearcutting; (5) minimizing risk by burning under
atmospheric conditions that hasten smoke dispersion, or by using appropriate firing
technigues and timing to reduce smoke pollution (Van Lear and Waldrop 1989).

Forest-prescribed fire plans include smoke-management requirements that provide for
smoke-dissipation to meet state and federal air-quality standards. For these reasons, the
effects on local, regional or global air quality from the prescribed fire proposed in each of
the alternatives would be virtually undetectable.

2. Minerals Management

Oil and Gas

Air quality can be locally (depending on winds) and temporarily affected by emissions from
the heavy equipment used during road construction, drill-pad construction and drilling
(about the same as several city buses). Encountering hydrogen sulfide (H»S) gas is possible
during oil/gas exploration; blowout preventers are standard equipment and gas detectors are
required if the presence of H-S is suspected (refer to BLM onshore order #6 and COA #62,
Appendix H). In the Illinois Basin, H2S is very uncommon, but has been found in low
amounts during the secondary recovery of mature, extensively developed oil-fields (lllinois
Department of Mines and Minerals and Bureau of Land Management records).

Under any alternative, the effects would depend on the potential for H,S and the amount of
drilling occurring on or adjacent to Forest land. All drilling operations on the Forest, as
defined in the Surface-Use Plan (APD), would be subject to a site-specific analysis. During
the analysis, the potential for H»S would be evaluated by the BLM, and proper precautions
and mitigation measures would apply.

There has been no exploration activity on the Forest during the life of the current Plan and,
although the potential exists for an increase in activity, it is anticipated that the effects on
local, regional, or global air quality from the possible future oil and gas activities proposed
under each of the alternatives would be minimal to non-existent.

CUMULATIVE EFFECTS ON AIR

This discussion of cumulative effects takes into consideration the past, present and
reasonably foreseeable future actions, specified at the beginning of Chapter 3. Past and
present activities that are occurring, or have occurred, within the boundary of the analysis
have resulted in the existing air-quality conditions. Trends in the levels of major pollutants
have decreased throughout the years since the 1970’s, and continued efforts to reduce
pollutant levels will likely further improve air quality in coming years (USEPA, 2003).
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Although trends indicate better and better air quality, there remain places, primarily urban
areas, where some sensitive people can be harmed by unhealthy air.

The Forest is located near the industrial heart of the United States. Operation of coal-fired
electrical power-production plants is a past, present and reasonably foreseeable future
action in the analysis area. Although improvements have been made, these activities have
emitted, and will continue to emit, air pollutants in the vicinity of the Forest.

The emissions that could result from potential management actions in the Forest Plan,
primarily fire management, would have a transient effect on air quality. Through site-
specific consideration of the cumulative effects of specific projects, any possible adverse
effects on sensitive populations would be mitigated through avoidance.

The nature, amount and persistence of emissions anticipated from possible management or
use actions would be an overall, minor contribution to existing levels of air pollutants.
Mitigation measures determined through site-specific analysis will adequately protect air
guality. Considering past, present and reasonably foreseeable future actions, and in light of
the fact that the effects on local, regional or global air quality from activities proposed under
each of the alternatives would be virtually undetectable, no cumulative effects are
anticipated. The implementation of any alternative would protect air quality.

C. FOREST ECOSYSTEM HEALTH AND SUSTAINABILITY

There are many views of what constitutes a healthy forest. To some observers, dead, dying
and down trees are evidence of poor forest health, while others view them as evidence of
cyclical diversity. For purposes of this analysis, forest health includes factors such as age,
structure, composition, vigor; damage from insects, pathogens and invasive species; and
resilience to fire and other disturbance agents. Generally, a well-managed forest with a
wide variety of species and age classes is a healthy forest that has fewer problems with
native insect and pathogenic epidemics than an unhealthy one. Biodiversity is also an
essential factor in forest health, and is discussed in Section D.

1. FOREST RESOURCE HISTORY

The historical forest conditions and disturbance regimes are presented in the Hoosier-
Shawnee Ecological Assessment by Parker and Ruffner (2004) and by Fralish et al. (2002).
Pre-European-settlement forests of southern Illinois were loosely characterized into four
ecotones: 1) mesic oak-hickory, 2) mixed hardwoods, 3) lowland-depression forests and 4)
floodplain forests. Isolated fragments of savanna and prairie were present across the
upland, north-central portions of the region, the cretaceous hills and the hill prairies along
the bluffs of the Mississippi River (Anderson and Anderson, 1975; Fralish et al., 1999).
Small, native populations of shortleaf pine occurred on extremely xeric uplands of the
Ozark Hills (Davis and Ruffner, 2001). Mesophytic species, such as American beech and
sugar maple, were restricted to the low and alluvial sites mainly in the Illinois Ozark Hills
and, to a lesser extent, in the Lesser and Greater Shawnee Hills (Fralish et al., 2002).
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With the settlement of Illinois during the early 19th century, the demand for wood for
housing, fuel and fence-posts dramatically increased (Rolfe, 1990). As sawmills were
introduced into the area with the rapid increase in towns and villages, the harvest of timber
for high-value products greatly accelerated. The practice of cutting only desirable high-value
species, known as "high-grading,” left residual stands of trees that were defective, cull,
misshapen and generally of little economic value (Den Uyl, 1962; Westveld, 1949).

The differences in growth-rate, longevity and value contributed to the condition of the
forest-cover as it is today. Stands clearcut in the late 1800's for fuelwood and other uses
regenerated to a mixture of tree species that are essentially of the same age. Because it may
require 40 years longer (or more) for slower-growing, shade-tolerant species to mature,
compared to the intolerant species (Marquis et al., 1984), past harvests produced stands
that were not only a mixture of species, but also a mixture of sizes. These are often
mistaken for uneven-aged stands though they are, in fact, even-aged (Marquis and Johnson,
1989; Gibbs, 1963; Roach and Gingrich, 1968).

Harvest of Illinois forestlands increased until the turn of the century and then began a
steady decline due to the history of poor management. Commercial forestlands in Illinois
continued to undergo changes through the 20th century. Between 1962 and 1985 more
than half of the state's bottomland hardwoods were eliminated, either through disease or
conversion to other land uses (Rolfe, 1990). During this same period, the upland oak-
hickory forest-type decreased by 12 percent and the maple-beech increased by over 1,130
percent (Hahn, 1987).

Using the 1998 forest inventory of Illinois (Haugen, 2003), the forest-cover of the SNF can
be placed into four major groups: oak-hickory (68 percent), maple-beech (16 percent), pine
(12 percent) and other hardwoods (4 percent). Following is a brief description of these
major forest groupings.

a. Oak-Hickory

Within this broad grouping, there are several other forest-cover types listed as “oak.”
Various oak and hickory species are also listed as components of many other forest-types
(Eyre, 1980). This type is found on all terrains, from dry, rocky ridges to deep coves and
bottoms. The great range of soils and topography on the Forest results in widely different
species-composition. Typically, white, northern red, southern red and black oaks are found
throughout the type. Other common oaks on drier sites are the post and blackjack, with
minor occurrences of the scarlet. Hickories such as pignut, mockernut and shagbark are
consistent but minor components. Other overstory species that may occur are sugar maple,
yellow poplar and beech. Some of the understory woody species that may occur are
flowering dogwood, sassafras, hophornbeam and serviceberry.

b. Maple-Beech

The Forest is at the juncture of three forest-cover-type regions. For this reason, the maple-
beech type includes species normally found in the northern, central and southern forest
regions, as described by Eyre (1980). These types occur on a variety of sites, including
sheltered coves, moist but well-drained stream floodplains, and moist, lower and north-facing
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slopes. Typical species of these types are maples, yellow poplar, sweetgum, beech, basswood,
and various oaks and hickories.

Maple and beech are part of the understory of many other forest-cover types. Because of
their tolerance for shaded conditions and their longevity, the maple-beech type is rapidly
expanding in Illinois; as overstory trees die or are cut down, maples and beeches in the
understory grow in to fill the gaps (Ebinger, 1986). A notable phenomenon in many central,
hardwood forests is an increase in the dominance of sugar maple during the last half-
century (Schlesinger, 1989). In 1962, maple-beech composed only 2 percent of the
timberland area; but, by 1985, this had increased to 26 percent (Raile and Leatherberry,
1988). In presettlement periods, mesophytic species such as American beech and sugar
maple were restricted to the low and alluvial sites predominantly in the Illinois Ozark Hills
and, to a lesser extent, in the Lesser and Greater Shawnee Hills (Fralish et al., 2002). Beech
and maple are expected to dominate these historical sites in the future.

c. Pine

This type includes shortleaf and loblolly pine as well as a minor amount of eastern white
pine. Except for a few, scattered, remnant stands of native shortleaf pine on the bluffs
overlooking the Mississippi River, all other pine has been planted and exists in almost pure
stands, usually established in old farm-fields. Pine was planted primarily to recover lands
deforested for farming and then abandoned. It is a pioneer species and, in the later stages
of succession, it is slowly replaced with a variety of hardwood species, including oaks,
hickories and gum (Baker and Balmer, 1983; Lawson and Kitchens, 1983).

d. Other Hardwoods

Within this broad grouping are a number of individual forest-cover types recognized by the
Society of American Foresters. On the Forest, this group includes upland and bottomland
hardwoods other than oak-hickory and maple-beech. Past cutting-practices have resulted
in these types being composed of mostly low-value species (Westveld, 1949; Hosner, 1962).
Some of the common species associated with this diverse group are yellow poplar, white and
green ash, black cherry, sweetgum, river birch, sycamore, cottonwood and boxelder. The
number of understory woody species is also very diverse.

2. FIRE HISTORY

The historic role of fire in the development and maintenance of oak forests has been well
established across much of the eastern deciduous biome (Lorimer, 1985; Abrams, 1992;
Brose et al., 2001). While pre-settlement fire-history data are limited for southern lllinois,
fire as a natural component of the ecosystem is widely accepted (Abrams, 1992; Fralish,
1997; Heikens and Robertson, 1995; Robertson and Heikiens, 1994; Ruffner et al., 2002).

Fire-history studies for the Missouri Ozarks (Guyette and Cutter, 1991) indicate that fire-
return intervals during periods of Native American settlement (1701-1820) were longer
(averaging about 12 years) than those of the Euro-American settlement period (averaging
about four years). While these data represent the fire history of only the southern Missouri
Ozarks, most forest ecologists would agree with the assumption that similar relationships
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existed across southern Illinois (Fralish et al., 2002). Similar fire occurrences have been
noted for the central hardwood forests of southern Indiana as well (Olsen, 1996).

Long-term maintenance of oak across the Shawnee Hills was probably driven by recurring
fire with a 15-to-25-year return-interval (Fralish, 1977). Prairie communities of southern
Illinois were maintained historically by a combination of drought and recurring fire on a
two-to-six-year return-interval. Evaluations of central-hardwood mixed-oak forests suggest
that these forests burned with low intensities on a 0-to-35-year return-interval (Ruffner and
Carver, Draft, 2004).

Native American settlements were distributed across the Ozark Hills and Shawnee Hills
and, thus, forests of these provinces were probably influenced by both natives and Euro-
American-settler burning (Fralish et al., 2002). Archaeologists believe Woodland Indian
cultures cleared forests with fire to create open areas for cultivation. By the time of
European contact (1650), the anthropological landscape resembled a mosaic pattern of 1)
croplands near settlements, 2) abandoned clearings with early successional taxa and 3)
open forest-stands dominated by fire-adapted species such as oak, hickory and walnut
(Chapman et al., 1982; Delcourt, 1987; Delcourt et al., 1998; Ruffner and Abrams, 2002).

Regional studies reporting fire histories from the Historic period indicate that fire-ignitions
were high during this period due to farmers clearing underbrush from the forest (Miller
1920; Robertson and Heikens, 1994). Reports during the early 1900’s noted that farmers
annually burned forests to increase the regeneration of grasses and forbs, as well as to
reduce the understory to facilitate hunting and travel (Miller, 1920). The forest could not be
burned every year due to the lack of sufficient fuels; however, these early accounts record
that some portions of the forests were affected by fires each year, but the woods were not
completely burned (Robertson and Heikens, 1994).

Fire has played an important role in the development and maintenance of the oak-hickory
forests of the area and continued to do so through the early part of the 20t century.
Numerous laws and local bans on fire marked the beginning of major efforts to control
wildfires. After wildfire controls were enacted, the effects of periodic fire in maintaining
healthy forests were removed from the ecosystem. It is during this time that numerous
authors suggest a growing shift in species-composition occurred across much of southern
Illinois when fire-intolerant species such as sugar maple began to replace fire-adapted oak
and hickory species (Fralish et al., 2002).

Similar conclusions have been reached by others researching southern Illinois forests
(Ruffner and Carver, Draft, 2004) who, in addition, have documented the beneficial effects
of prescribed fire to foster oak regeneration and reduce competing mesophytic species in
forestlands. They also note that the protection from disturbance is likely to hasten the
transition of species and will likely result in the loss of biological diversity across the region
(Parker and Ruffner, 2004).

The effects of fire on other components of southern Illinois ecosystems have been
documented by several authors. The effects of fire in maintaining and perpetuating barrens
communities where many threatened, endangered and sensitive species occur has been well
documented by Anderson (1994), Anderson and Schwegman (1971) and others, as have the
detrimental effects of fire-cessation on barrens species (Anderson, Schwegman and Anderson
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2000). The use of prescribed fire to maintain unique vegetation and habitat-types in glades
and oak savannas has also been noted by Parker and Ruffner (2004). The detrimental effects
of the lack of fire on grassland-types and the populations of shortleaf pine have also been
documented (Ruffner and Carver, Draft, 2004).

a. Wildland Fire

During the past ten years, the Forest has averaged about 21 fires per year, with an annual
burned area of 284 acres. More than 99 percent of these fires were human-caused. The
numbers of acres burned per year varies due to differences in weather, the number of
ignitions, fuel-types and similar other variables. These differences are reflected in the
information in Table 3-8.

Table 3-8. Wildland-fire occurrence (ten-year average) by size-class, 1993-2002.

Number of Fires/Acres Burned by Year by Fire-Size Class
A B C D E Total
1993 0/0 2/4 1/23 0/0 0/0 3/27
1994 0/0 15/ 36 9/250 1/110 0/0 25/ 396
1995 3/1 16 / 55 14 /470 2 /347 0/0 35/873
1996 2/1 8/23 2/39 0/0 0/0 12/63
1997 3/1 4/11 0/0 0/0 0/0 7/12
1998 2/1 7/17 4/75 0/0 0/0 13793
1999 9/6 10/31 7/159 0/0 0/0 26 /196
2000 3/<1 8/17 17 /450 1/106 0/0 29/573
2001 7/1 11/45 15 / 467 0/0 0/0 33/513
2002 8/2 18/ 44 3/44 0/0 0/0 29/90

* Fire-size classes: A <.25 acre; B .25-10 acres; C 10-99 acres; D 100-300 acres; E 300-900 acres.
b. Fire Use and Forest Health and Sustainability

The oak-hickory forests of the eastern United States encompass over 114 million acres (Burns,
1983). Until the 1970's these oak-dominated forests had been considered a stable climax
community (e.g., Braun, 1950; Weaver and Clements, 1938). Researchers and land managers,
however, have been accumulating evidence over the past several decades that has led to a re-
evaluation of the theory that oak-hickory forests are a stable, self-perpetuating ecosystem.
Lorimer (1985), Schlesinger (1989), Schmelz et al. (1975) and Nigh et al. (1985) have
documented the succession of oak-hickory forests to mixed-mesophytic forests dominated by
hard maples, such as southern sugar maple (Acer floridanum), black maple (A. nigrum) and
sugar maple (A. saccharum). In lllinois, Raile and Leatherberry (1988) and Hahn (1987)
documented a decline of oak-hickory forest-types of 12 percent (275,500 acres) and an
increase of maple-beech forest-types of 1,131 percent (961,400 acres) between 1962 and 1985.

Curtis (1959), Van Lear and Waldrop (1988) and Lorimer (1985) have stated that the
decline in fire-frequencies and modern-day fire exclusions are primary factors in the
replacement of oak-dominated forests by forests dominated by hard maples. In the cove
forests of the western mesophytic forest (Braun 1950), red oak (Quercus rubra) and yellow
poplar (Liriodendron tulipifera) are being replaced by hard maples due to a lack of periodic
disturbance such as fire (Schlesinger, 1989; McGee 1986).
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Maslen (1988), McGee (1979), Rouse (1986), Van Lear and Waldrop (1989) and Curtis (1959)
have reviewed and documented the interrelationships between fire and the maintenance or
decline of oak-dominated forests. Teuke and Van Lear (1982) reported that prescribed fire
increased the percentage of oak in the advanced regeneration pool. The perpetuation of oak-
dominated forest ecosystems was and is dependent upon the presence of adequate advanced
oak-regeneration when tree-fall gaps occur (Sander, 1972). The exclusion of fire or other
disturbances from mature oak-hickory forests has altered the ecology of these ecosystems, to
the detriment of advanced oak regeneration (Van Lear and Johnson, 1983).

Periodic disturbances, such as prescribed fire, aid in the establishment of advanced
regeneration in several ways. Johnson et al. (2002) noted that the presence of oak
regeneration is usually required prior to stand-disturbance to produce a new generation of
oak. Carvell and Tryon (1961) postulated that it is the degree and frequency of fire-
disturbance that is most closely related to the amount of advanced oak-regeneration. In a
study done by Merritt and Pope (1991), periodic prescribed fire increased the amount of
ambient light in an oak-dominated forest and appeared to be one of the primary factors
affecting oak-regeneration.

Godman, Yawney and Tubbs (1990) documented a reduction of sugar-maple seedling-
survival in 55-percent-and-greater full sunlight. Oaks are categorized as either shade-
intolerant or shade-intermediate (Burns and Honkala, 1990). Rouse (1986) stated that
current oak-hickory forest-floor conditions are providing seedbeds more conducive to the
germination and survival of shade-tolerant tree species. Zaczek et al. (2002) noted that the
complete absence of fire allows non-fire—adapted species, including the dense sugar maple,
to become established as advanced regeneration, or the fast-growing yellow-poplar to
capture the site following disturbance; in either case the characteristically less-shade—
tolerant and slower-growing oak seedlings are at a competitive disadvantage that is often
insurmountable.

Periodic fire helps to provide a seedbed for the germination and successful establishment of
oaks and hickories by reducing accumulated leaf-litter and minimizing woody encroachment
caused by excessive shrubs and young trees. Acorn-germination occurs most successfully on
mineral soil with a thin layer of leaf-litter (Sanders, 1977; Rogers, 1990).

Germinants of sugar maple are characterized by very vigorous, long radicles with sufficient
strength to penetrate heavy leaf-litter and reach mineral soil (Godman, Yawney and Tubbs,
1990). Sugar-maple seed has an extremely high germination capacity, up to 95 percent or
more; however, germination-rates are impaired and drop significantly as soil surface-
temperatures exceed 50 degrees Fahrenheit. Seedbeds that have undergone a prescribed
burn have higher-than-average soil surface-temperatures that can decrease or inhibit sugar-
maple germination (Godman, Yawney and Tubbs, 1990).

The morphology of dead tree-leaves plays an important role in how an ecosystem responds
to fire. Lorimer (1985) describes an example: sugar-maple leaves have a tendency to lie on
the ground following the terrain's contour after a snowmelt or rain. This is due to the
relative thinness and ready decomposability of the leaves. A fire in this scenario would be
low and slow-spreading. Oak leaves, on the other hand, curl upon drying and ignite easily,
carrying a fire at a relatively rapid rate. Lorimer suggests that the oak trees that retain some
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of their dead leaves through winter or early spring may be acting as storehouses of highly
combustible fuels.

Wright (1986) postulated that the use of prescribed fire can reduce acorn-predation by
some insect pests by either killing the pests directly, modifying their habitat by reducing
leaf-litter depths, or removing breeding habitat. Galford, Peacock and Wright (1988)
determined that the populations of certain beetle and acorn weevil-species that utilize
germinating acorns were reduced on seedbeds that had been burned. Lorimer (1985)
reported that fire had an indirect, beneficial effect by reducing rodent-predation upon
acorns and oak-germinants. In particular, Lorimer stated that mice and voles preferred to
forage in unburned areas rather than burned areas because the former, with litter-cover,
offered more effective protection from predators.

Periodic fires enable oaks to become dominant among competing species, such as hard
maples (Van Lear and Waldrop, 1989). Langdon (1981) found that oak seedlings are less
susceptible to root-kill by fire than other species, thus giving oaks an ecological advantage.
Oaks possess a thicker bark than other hardwood species, making them less susceptible to
being top-killed by fire (Curtis, 1959; Lorimer, 1985; Van Lear and Waldrop, 1988; Van Lear
and Watt, 1993; Harrod et al., 2000). Oaks possess another ecological adaptation to a
periodic-fire regime: most species will re-sprout vigorously from dormant buds at the base of
the tree when the bole has been top-killed (Lorimer, 1985; Van Lear and Watt, 1993). Hard
maples, by contrast, are susceptible to fire: thin-barked with seedlings that suffer high
mortality due both to root-kill and top-kill.

Burning conditions and the size of understory vegetation can affect the response to fire.
Franklin et al. (2003) found that burning did not affect stems greater than 1.5 inches in
diameter at chest height. Species-specific anatomical differences related to re-sprouting are
also important in allowing oaks and other fire-adapted species to show a favorable long-
term response to prescribed fire. In oaks, thick bark, the ability to re-sprout repeatedly as
well as to germinate in a burned seedbed and resistance to rotting due to scarring, are all
adaptations to fire (Van Lear and Watt, 1993).

In ecosystems where periodic fire occurs, one of its direct effects is the destruction or
disabling of allelopathic substances (which prevent other vegetation from growing up too
closely to the source), thus allowing the regeneration of species that would otherwise be
suppressed by these substances (Spurr and Barnes, 1980). Sugar maples release root-
exudates that inhibit the regeneration of other plant species (Spurr and Barnes, 1980;
Godman, Yawney and Tubbs, 1990). Asters (Aster spp.) and goldenrods (Solidago spp.) are
common understory species of oak forests (Voigt and Mohlenbrock, 1964) and increase in
abundance under periodic fire-disturbance regimes. They also exert allelopathic effects on
the germination and development of sugar-maple seedlings (Godman et al., 1990).

In summary, we know that fire is a key disturbance-factor related to the maintenance of
oak-hickory ecosystems. Other factors, such as the management of overstory density and
light conditions, as well as natural wind events that can also influence oak regeneration are
discussed in the effects sections. As a component of these ecosystems, fire provides
complex, ecological interactions that allow for successful regeneration of oak species.
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c. Fire-Use Program

The Forest conducts an active prescribed-burning program, albeit limited in scope.
Prescribed fire can be an effective management tool with a variety of applications and
resource benefits, including wildlife-habitat improvement, ecological restoration,
maintenance of fire-dependent plant communities, hazardous-fuels reduction and other
management objectives. Table 3-9 shows the results of the past ten years’ burning program
on the Forest.

Lightning is not a prime cause of fires, but the chance of lightning-caused fires is present.
Forest Service managers have the option of using lightning-caused fires for resource benefits
as wildland-fire-use fires; but human-caused wildland fires must be suppressed. While in
recent years the Forest has not had any large fires, such as typically occur on many Western
forests, large fires are possible and probable on the Forest, given the proper combination of
weather-conditions and fuels.

Table 3-9. Prescribed fire on the Forest, 1993-2002.

Year Acres burned
1993 1,078
1994 721
1995 1,681
1996 175
1997 870
1998 259
1999 202
2000 207
2001 373
2002 432
Total Acres 5,998
Average per Year 600

As defined by the Forest Service (FSM 5105), prescribed fire is, “Any fire ignited by
management actions to meet specific objectives. A written, approved prescribed-fire plan
must exist and NEPA requirements must be met prior to ignition.” Wildland-fire use is
defined as, “The management of naturally ignited wildland fires to accomplish specific pre-
stated resource-management objectives in predefined geographic areas as outlined in fire-
management plans....” And fire use is defined as, “The combination of wildland-fire use and
prescribed-fire application to meet resource objectives.” It is important to understand these
key differences in terminology in order to fully understand the range of options available for
the skillful application of fire on the Forest landscape. While wildfires may not be managed
to meet resource objectives, wildland-fire—use fires may be.

To date, prescribed fire is the only type of fire use implemented on the Forest. Although the
probability of lightning-caused fires is remote (less than one percent), the opportunity to
utilize lightning-caused ignitions to accomplish resource-management objectives remains
an available tool that could be utilized in the management of the Forest under the proper
conditions.

Prescribed fire and mechanical fuels-treatments are the primary methods used to restore

areas on the Forest to within a historical range of fire-entry. A natural fire-regime is a
general classification of the role fire would play across a landscape in the absence of
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modern, human, mechanical intervention, but including the influence of aboriginal burning
(Agee, 1993; Brown, 1995). Fire-regime condition-classes (Schmidt et al., 2002) are used
by the federal land-management agencies as a qualitative measure to describe the degree of
departure from historical fire-regimes, possibly resulting in alterations of key ecosystem
components such as species-composition, structural stage, canopy-closure and fuel-
loadings. The three classes are generally defined as follows:

i. Condition Class 1

Within the natural (historical) range of variability of vegetation-characteristics; fuel
composition; fire frequency, severity and pattern; and other associated disturbances.

ii. Condition Class 2

Moderate departure from the natural (historical) range of variability of vegetation-
characteristics; fuel composition; fire frequency, severity and pattern; and other associated
disturbances.

iii. Condition Class 3

High departure from the natural (historical) range of variability of vegetation
characteristics; fuel composition; fire frequency, severity and pattern; and other associated
disturbances.

Most of the Forest is in Condition Class 2 or Condition Class 3 (Schmidt et al., 2002;
Ruffner and Carver, Draft, 2004).

3. INSECTS AND PATHOGENS

The Forest Service’s Forest Health Protection Program summarizes the most up-to-date
forest-insect and pathogenic conditions in the United States, including the Eastern and
Southern Regions of the National Forest System (2005). Emerging hardwood pest problems
for the Central Hardwood region and the Hoosier-Shawnee Ecological Assessment area are
presented by Moltzan (2003) and Scarborough and Juzwik (2004). The activities of forest
insects and pathogens are complex and varied and can have beneficial or adverse effects,
depending on management objectives (Haack and Byler, 1993).

Insects and pathogens can have a strong influence on ecosystem health and sustainability.
Many native species are present that can kill individual trees or, in some cases, Kill large
numbers of trees when certain pre-disposing conditions exist. Conditions conducive to
destructive outbreaks of native insects and pathogens on the Forest would include prolonged
drought, flooding, extensive areas of older mature trees and dense, highly competitive
growing conditions. Slow growth and older age can be a stress factor (Wenger 1984),
especially for tree species that tend to be shorter-lived. This includes scarlet, pin and black
oaks. Tree species growing off-site can also become stressed and susceptible to insect and
pathogen outbreaks (Stewart et al. 1984). This is most often encountered with plantations.
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Native insects and pathogens that have caused mortality in the recent past and should be
expected to kill trees in future years include southern pine beetle, forest tent caterpillar and
a complex called “oak decline.” Oak decline involves a number of factors including age,
environmental stress and several native insects and pathogens.

Exotic insects and pathogens can have the most devastating effects on forest ecosystem
health and sustainability. Once established, they are difficult, if not impossible, to
eradicate. Itis important to identify potential exotic pests that may become established and
try to prevent their initial introduction. Failing this, early detection and immediate action
to attempt eradication is essential if there is any hope for success. Once established, active
management is often the only tool available to minimize damage and maintain reduced
levels of diversity and productivity.

The most threatening exotic insects and pathogens are not known to be on the Forest
currently, though several are close and could easily be introduced at any time from
something as simple as an infested piece of firewood. Asian long-horned beetle has been
found in the Chicago area; emerald ash borer is present in very high numbers in and around
southeast Michigan; and gypsy moth is advancing south from northern Illinois and
northern Indiana. Sudden oak death has been reported on the west coast of the United
States, but infested material has been distributed throughout the country on nursery stock
and this deadly pathogen could appear in southern Illinois at any time.

Oak wilt is spreading in the central states and has been reported in most counties in
southern lllinois, including those encompassing the Forest. The oak wilt fungus appears to
be native to North America, although it acts very much like an introduced organism.

A short description of each of these problems follows.

a. Native Pests

i. Southern Pine Beetle

The southern pine beetle (Dendroctonus frontalis Z.) is the most destructive pine bark
beetle in the southern United States. Pine trees are killed singly, in small groups, or over
large areas, sometimes exceeding hundreds of acres. The beetle is a native pest in the south
and occurs in small numbers (endemic) until outbreak or epidemic population-levels
develop. Infestations can develop into outbreak levels when pine forests are stressed by
crowded growing-conditions, trees are damaged from ice or wind or during drought, or
when stands are considered biologically mature. These stress-conditions often prevent
trees from producing adequate resin-flow to “pitch out” attacking insects, the tree’s main
defense against attack.

Once pine-stands are weakened, they become more susceptible to attack by the southern
pine beetle; and, once beetle populations develop in weakened trees, the beetles may spread
to healthy trees that normally could resist attack. The Daniel Boone National Forest in
Kentucky has had over 100,000 acres of pine-stands killed by southern pine beetle
outbreaks. Although the SNF is located at the extreme northern edge of the southern pine
beetles’ range, shortleaf and loblolly pine stands on the Forest could be susceptible to future
attacks by the beetle due to their crowded, mature condition.
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ii. Oak Decline

Oak decline is a debilitating progression of physical and biological stressors. Initially,
environmental factors induce stress, followed by attack from various insects and pathogens.
These may include the two-lined chestnut borer (Agrilus bilineatus), the red-oak borer
(Enaphalodes rufulus), defoliators such as the European gypsy moth (Lymantria dispar)
and fungi such as Hypoxylon atropunctatum and Armillaria species. Oak decline is
currently affecting trees on the Mark Twain National Forest in Missouri and the Ozark and
Ouachita National Forests in Arkansas.

Species in the red-oak group have been experiencing the greatest mortality in Missouri,
Arkansas and Oklahoma on sites at high-risk for oak decline (Heitzman et al., 2004). As
shown in Forest FIA plot data for the 1985, 1998 and 2003 inventories, mortality in the red
oak group makes up 62-66 percent of the total oak-hickory mortality, and mortality in the
oak and hickory groups comprises 63-75 percent of the total mortality that has been
occurring on the Forest. However, this has not been linked with oak decline. The current
management strategy is to harvest trees before physiological maturity.

iii. Forest Tent Caterpillar

Forest tent caterpillar (Malacosoma disstria) is a native caterpillar that has reached
epidemic levels in the Oakwood Bottoms Greentree Reservoir and surrounding area during
the late 1960’s, mid-1980’s and the late 1990’s to 2002. Leaf-feeding occurs in early spring.
During outbreaks, large expanses of trees can be completely defoliated. This stresses trees
and can reduce growth and acorn production. Repeated outbreaks can lead to branch and
tree mortality.

iv. Oak Wilt

Oak wilt is caused by the fungus Ceratocystis fagacearum Hunt. It has been found in 21
states, with considerable damage occurring in the Midwest. Oak wilt is common in
northeastern lllinois, but it also occurs in the south-central portion of the state. All species
of oak are susceptible, but members of the red-oak group will be killed within weeks of
becoming infected. This disease is most serious in forests where red oaks are numerous.
There is a high likelihood of root-grafting amongst red oaks and this is how the disease
spreads locally. Disruption of root-grafts between healthy and diseased trees will contain
the disease in established centers. Overland spread occurs when beetles carrying spores are
attracted to wounds on oaks, thereby introducing the fungus at the wound site. This takes
place most often in the spring and early summer. Preventing or immediately treating
wounds is the key to preventing overland spread. Members of the white-oak group are
susceptible but can take years to die once infected.
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b. Non-native Pests
i. Gypsy Moth

The gypsy moth (Lymantria dispar) is a non-native invasive insect brought to the United
States from France to start a silk industry and it was accidentally released in eastern
Massachusetts in the late 1860’s. Despite many early attempts to halt its spread, it has
become permanently established in the United States. By 2004 it has become established
in all or parts of 19 states and the District of Columbia. It continues to spread into un-
infested areas and is a major defoliator of deciduous hardwood forests, with oak being the
favored host.

There are three strategies available for management of the gypsy moth: eradication, slow-
the-spread and suppression. The choice of a strategy is based on the population of gypsy
moths in a geographic area. Eradication is used where gypsy moth is not permanently
established. Slow-the-spread is used where gypsy moth is present at low population levels.
Suppression is used where gypsy moth has become permanently established. The insect is
present in northern lllinois, where the state is participating in the slow-the-spread program.
The eradication strategy is being utilized in the remainder of the state.

ii. Asian Long-Horned Beetle

The Asian long-horned beetle (Anoplophora glabripennis) primarily attacks maple species
by larval-tunneling that girdles tree stems and branches. Quarantines are established to
prevent the spread of the insect by transportation of infested trees and branches. Early
detection and rapid treatment are crucial to successful eradication of the beetle.
Eradication efforts continue in the Chicago area and in New York and New Jersey. The
results of eradication efforts in Chicago have been very promising and quarantines were
removed in the communities of Summit and Addison in 2004.

iii. Emerald Ash-Borer

The emerald ash-borer (Agrilus planipennis) is an exotic Asian beetle discovered in July
2002 feeding on ash trees in southeastern Michigan. Larvae feed in the cambium between
the bark and wood, producing galleries that eventually girdle and kill branches and entire
trees. As of 2004, more than 3,000 square miles in southeast Michigan were infested and
more than six million ash trees were dead or dying from this pest. In 2003, newly
established populations were detected in other areas of southern Michigan and several
locations in Ohio.

iv. Banded Elm-Bark Beetle

The banded elm-bark beetle (Scolytus schevyrewi) was detected in Colorado and Utah in May
2003. Itis native to China, Russia, Mongolia and Korea. Hosts in its native range include
elms, willows, Russian olive and Prunus species; but currently it has been found only in elms
in the United States. More recent detections have been made in Kansas, New Mexico,
Nebraska and Nevada. It is uncertain what, if any, effect this insect may have on forests of
North America; but it is yet another example of the potential danger posed by exotic pests.
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v. Sudden Oak Death

Sudden oak death is caused by a fungus-like organism, Phytophthora ramorum, the origin of
which is unknown. In North America, it has been found along the central California coast up
into southwest Oregon. The pathogen causes cankers that Kill canyon live oak and California
black oak. In Europe and in controlled tests, the pathogen has been shown to infect pin and
northern red oak. Presumably all members of the red-oak group are susceptible. In addition,
it infects the foliage of dozens of other trees and herbaceous plants.

In nurseries, the pathogen has been found on rhododendrons, viburnums and other
common landscape plants. In the spring of 2004, infected nursery plants were shipped to
every state in the country. Spores have been found in nursery and forest soils and can be
transmitted in potting material and on hikers’ boots. Surveys conducted subsequently
around nursery perimeters and in forests throughout the east have been negative for the
pathogen to date. Many of the infected plants could not be tracked and their ultimate fate
remains uncertain.

It is unknown what the potential is for P. ramorum to become established and cause
damage in the east; but, judging from the widespread mortality in California, it is ominous.
Once established, eradication of any organism is virtually impossible. Containing infection
and slowing spread are the best options and this demands aggressive intervention.
Attempts to eradicate isolated infections in southwest Oregon include clearcutting infection
centers and buffers around each center, broadcast-burning of debris and applying herbicide
to stump-sprouts. Continued vigilance through monitoring will be required to prevent its
establishment on the Forest.

4. NON-NATIVE INVASIVE SPECIES

Non-native invasive species are of concern not only on the Forest but also nationwide
because they compete with native or more desirable species. Mortensen (2003) and Miller
(2003) present some of the more prominent non-native invasive plant species that could
affect the Forest along with suggested control methods. Huebner et al. (2004) present an
ecological perspective of plant invaders of forests and woodlands, as well as a useful list of
references for fifteen potential invasive herbs, vines, shrubs and trees in the Eastern Region
of the National Forest System.

Some of the most common and problematic non-native invasive plant species in the
Hoosier-Shawnee assessment area include: garlic mustard, purple loosestrife, crownvetch,
cinnamon vine, Japanese honeysuckle, sweet clover, Nepalese browntop, Reed canarygrass,
tree of heaven, autumn olive, tall fescue, ground ivy, lespedezas, creeping jenny, Fuller’s
teasel, common periwinkle, multiflora rose, Japanese hop, Johnsongrass, nodding musk
thistle, phragmites and kudzu (Olson et al., 2004). The IDNR and the Forest have
identified additional invasive plants in southern Illinois as part of a cooperative weed
management program. These include amur honeysuckle, Chinese yam, curly leaf
pondweed, Eurasian water-milfoil, Japanese knotweed, Japanese stiltgrass, oriental
bittersweet, princess tree and sawtooth oak.
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Non-native invasive plants can have a serious adverse effect on biological, economic, social
and aesthetic values. For example, kudzu totally replaces native vegetation, including
climbing over and killing trees and other vegetation. Autumn olive is an aggressive invader
that quickly occupies oldfields. Garlic mustard is appearing in greater numbers along heavily
traveled trails. These are just a few examples of the damage that can be done by non-native
invasive species that replace native species and biological diversity.

Non-native invasive species can be introduced into native ecosystems by transport of seed on
vehicles or equipment, soles of shoes, manure from domestic or wild animals, or
dissemination by wind and water. The effects of non-native invasive species can be
minimized by prevention and treatment. Examples of preventive measures include the use of
wash stations to clean equipment and the use of clean seed. All timber harvest contracts
include a requirement to clean equipment prior to logging operations to minimize the
possibility of accidental introduction or spread of non-native invasives. Monitoring of forest
management activities and areas of use is necessary to prevent the establishment of non-
native invasive species and to control them.

Methods of control include manual and/or mechanical control, such as cutting or pulling
plants, the application of fire through spot-burning or prescribed fire, biological control such
as releasing insects that damage the target organism and chemical control involving
pesticides to manage invasive species. The identification of successful control methods
requires site-specific environmental analyses and decisions under NEPA.

Most of the problems with non-native invasive species that have an effect on forest health
involve invasive plants. However, some animal species, such as feral hogs that root on the
forest floor, could possibly have impacts on forest health if populations increase.

5. TIMBER HARVEST AND REGENERATION

Of the 284,600 acres of the Forest, 117,400 acres in the Even-Aged Hardwood management
area are tentatively suitable for timber production. Appendix C of the Forest Plan includes a
detailed description of the silvicultural management practices envisioned for use under the
Forest Plan.

Since the late 1960's, the primary silvicultural system used on the Forest for both hardwood
and pine-stands has been even-aged management. Clearcutting has been the dominant
method used to harvest hardwood stands and improvement-cutting by thinning has been
used almost exclusively in pine stands. An average of 900 acres of hardwood was clearcut
and regenerated each year until the mid-1980’s. A yearly average of 1,785 acres of pine was
commercially thinned prior to 1987.

The 1986 Forest Plan prescribed even-aged management as the probable silvicultural
system, but provided for the use of uneven-aged management to meet certain objectives.
Uneven-aged management (group selection) has been applied on a limited number of
hardwood areas starting in 1989 and was the probable silvicultural system prescribed in the
1992 amended Forest Plan.
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Since the mid-1980's, timber-sale activity was drastically reduced and eventually stopped by
litigation often dealing with effects on threatened and endangered species and management
indicator species. The acreage of group-selection cutting was limited to 195 acres in 1993,
38 acres in 1995 and 31 acres in 1996. No other hardwood-timber sales have been cut since
1992. Pine shelterwood-cuts averaged 213 acres from 1992 through 1995 and a few acres
were also cut in 1997 and 1998.

Restricted cutting has resulted in a shift in timber-size classes on the Forest. When
comparing acres by size-class from the 1985 forest inventory (Hahn, 1987) with the 1998
inventory (Bretthauer and Edgington, 2002), sawtimber stands increased from 60.7 percent
to 71.4 percent. In the same period, poles decreased slightly from 26.6 to 25.6 percent.
Seedling-sapling area changed from 12.7 percent of the forested area in 1985 to three
percent in 1998.

Tree-planting for the period 1992 through 2002 ranged from no program in 1993 to 1,525
acres in 2000, averaging 464 acres annually. Recent planting has been on newly acquired
open bottomlands in the Mississippi River floodplain. Timber-stand improvement
averaged 164 acres annually from 1992 to 1998. No timber-stand improvement has been
done on the Forest since that time.

The limited ability of oaks to regenerate under the shade of a maturing forest is a special
concern. A comparison of the 1985 and 1998 forest inventory data shows that the total
number of small-diameter oaks has generally decreased while the shade-tolerant hard
maples have increased. White oaks in the 1-2.9- and 3-4.9-inch DBH-classes decreased
from 5.2 million to 3.7 million. Although the number of red oaks in the 1-2.9-inch class
increased by about 6 percent (from 3.1 million to 3.3 million), red oaks in the 3-4.9-inch
class decreased by over 60 percent (from 1.4 to 0.5 million) between 1985 and 1998. During
that same period, the shade-tolerant hard maples increased by 19 percent in the 1-2.9-inch
class and 79 percent in the 3-4.9-inch class (Haugen, 2002).

Most of the present-day forests in the region dominated by oak-hickory species are a result
of centuries of widespread human disturbance (Barrett, 1995; Parker and Ruffner, 2004;
Abrams, 1992; Lorimer, 1993, as cited in Parker and Ruffner, 2004). The prehistoric and
historic influence of human disturbance on the forests of southern Illinois is discussed by
Parker and Ruffner (2004). Without disturbance, oak-hickory forests will succeed to a
mixture of more shade-tolerant species (Abrams, 1992, as cited in Barrett, 1995). The fire-
control policies initiated in the early 1900’s have resulted in the expansion of the mixed
mesophytic species in the region (Fralish et al., 1991).

The change in species by size-class and the fact that oak requires disturbance in order to be
regenerated, indicate that many of the Forest’s oak-hickory stands are regenerating to the
more shade-tolerant maple species. As these stands continue to age without disturbance,
vigor will decrease and stress from insects, pathogens and other factors will continue to
increase. A number of interacting factors contribute to oak decline including stand, site,
abiotic and biotic factors (Starkey et al., 2004), including physiological age, density,
competition, drought and boring and defoliating insects. The Mark Twain National Forest
in neighboring Missouri recently has experienced oak decline on hundreds of thousands of
acres (Law et al., 2004).
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DIRECT AND INIRECT EFFECTS ON FOREST ECOSYSTEM
HEALTH AND SUSTAINABILITY

1. Restrictive Management

Under any alternative, timber harvest would not be scheduled in restrictively managed areas,
but could be used to achieve resource-management objectives. Because harvest would be
limited, less timber-volume would be available under each of the alternatives. In addition,
the reduced disturbance in these areas due to the removal of fewer trees would contribute to
the conversion of forest-types from oak-hickory to more-mesic species, especially maple and
beech, an indirect, adverse effect—albeit limited in scope. With regard to the timber resource,
there is no substantial difference among Alternatives 1, 2 and 4, since the acreage of
restrictively managed areas under each is similar. Since no cutting of trees is allowed under
Alternative 3, the entire Forest would be under restrictive management.

All of the restrictive-management prescriptions allow for fire use in a manner supportive of
the specific emphasis for each area. Under any alternative the effects of fire use in the
restrictively managed areas would be indirect and beneficial through the influence of fire on
vegetation and, additionally, through the reduction of fuel-loading. If fire use should not be
implemented in these areas, or wildland fires suppressed, the potential for larger wildland
fires could be greater—an adverse, indirect effect.

2. Roads and Trails Management

Under any alternative, roads and trails management is an important component of
maintaining forest health and sustainability since these travelways provide access for
Forest-management activities. The presence of roads and trails may require special visual
corridors that could limit timber-harvest activities in areas directly adjacent to the
travelway. Roads and trails also provide access for wildland fire-suppression and fire-use
applications and serve as potential fire control-lines as well, all beneficial direct and indirect
effects. Under any alternative over 3,700 miles of state and county roads also provide
access to the Forest for fire-suppression and use.

Under any alternative, the management of roads and trails generally would have no direct
effects on forest health or the timber resource. However, if roads and/or trails should be
improperly located, or erosion-control measures not implemented, soil erosion could occur,
potentially leading indirectly to the adverse effect of reduced timber production and reduced
forest health. Therefore, mitigation measures implementing best-management practices—
such as the proper location of skid-trails and temporary roads, the seeding and mulching of
exposed soil, installation of water-bars and adequate maintenance—would be required.

Under any alternative, existing roads could provide opportunities for the dissemination of
non-native invasive species and the displacement of native species. This adverse, indirect
effect can be mitigated as described above in the discussion on non-native invasive species.
Under Alternatives 1, 2 and 4, land occupied by roads or trails would be removed from
timber production—an indirect, adverse effect.
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a. Alternative 1

The uneven-aged timber management under Alternative 1 would require roads to be
constructed or reconstructed more frequently than under other methods. This system does
not necessarily require more miles of road; but, since harvest is more frequent on any given
tract of land, the roads needed must be constructed sooner and maintained for a longer
period. This alternative would provide about 590 miles of Forest Service system roads and
envisions up to 286 miles of ATV/OHM travelways and up to 338 miles of equestrian-hiker
trails that could provide Forest-access and control lines for wildland fire suppression and fire
use.

Implementation of Alternative 1 would result in the greatest, adverse indirect road-effects of
all the alternatives because of the more frequent entry schedule and the requirement for
special mitigation measures along roads and trails for visual quality management.
Implementation of this alternative could also result in the greatest beneficial, direct and
indirect effects of all the alternatives because it would provide slightly better access for forest
management and fire-suppression activities than Alternatives 2 and 3 through the more-
frequent reconstruction of roads required under uneven-aged management and because
access for a greater number of wildlife openings would be maintained under this alternative.

b. Alternative 2

The even-aged management with shelterwood-harvest under Alternative 2 would require
fewer entries for cutting than under the uneven-aged system and any required new roads
could be constructed and/or reconstructed over a longer period of time than under
Alternative 1. Implementation of Alternative 2 would, therefore, result in relatively less
adverse, indirect effects than Alternative 1, about the same as Alternative 4, but more than
Alternative 3, except in terms of fire use and fire-suppression and access to wildlife openings.

This alternative would provide about 590 miles of Forest Service system roads and
envisions up to 700 miles of equestrian-hiker trails that could provide Forest-access and
control-lines for wildland-fire suppression and fire use. It would not include the 286-mile
ATV/OHM travelway corridor found under Alternatives 1 and 4 and, therefore, would not
offer as much opportunity for the dissemination of non-native invasive species as
Alternatives 1 and 4. In terms of fire use and fire suppression and access to wildlife
openings, implementation of Alternative 2 would have beneficial, direct and indirect effects,
slightly less than Alternative 1, but more than Alternatives 3 and 4.

c. Alternative 3

Because there is no scheduled timber harvest under this alternative, there would be no road
construction and/or reconstruction for timber-harvest purposes. With decreased road
construction, the direct effects of roads and trails on forest health and sustainability would
be the least of the alternatives. This alternative does not include the 286-mile ATV/OHM
travelway corridor found under Alternatives 1 and 4 and, therefore, would not offer as much
opportunity for the dissemination of non-native invasive species as Alternatives 1 and 4.
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This alternative would provide about 590 miles of Forest Service system roads and envisions
up to 400 miles of equestrian-hiker trails that could provide Forest-access and control lines
for wildland fire suppression and fire use. Therefore, implementation of Alternative 3 would
result in slightly less beneficial, indirect effects than the other alternatives.

d. Alternative 4

The even-aged management system under this alternative proposes shelterwood-harvest with
reserves, requiring fewer entries for cutting than under uneven-aged management. Any
required roads could be constructed and/or reconstructed over a longer period of time than
under Alternative 1. Implementation of Alternative 4 would, therefore, result in relatively less
adverse, indirect effects than Alternative 1, about the same as Alternative 2, but more than
Alternative 3, except in terms of fire use and fire suppression and access to wildlife openings.

This alternative would provide 590 miles of Forest Service system roads and envisions up to
286 miles of ATV/OHM travelways and up to 700 miles of equestrian-hiker trails that could
provide Forest-access and control lines for wildland fire suppression and fire use. In terms of
fire use and fire-suppression and access to wildlife openings, implementation of Alternative 4
would result in the greatest beneficial, direct and indirect effects of all the alternatives.

3. Recreational Use of Roads and Trails

The direct and indirect effects of the recreational uses of roads and trails are anticipated to be
minimal under any alternative, assuming adequate road and trail maintenance and
appropriate mitigation. Use by motorized vehicles and equestrians without adequate
maintenance and mitigation could lead to soil erosion and compaction, indirectly and
adversely affecting the health and sustainability of the Forest and the introduction of non-
native invasive species, with direct and indirect, adverse effects. A localized, direct and
adverse effect could also result immediately adjacent to a trail or road, where roots may be
damaged.

4. Dispersed Recreational Use
The direct and indirect effects of all recreational uses are anticipated to be minimally
adverse under any alternative. Under Alternative 1, the effects of equestrian cross-country

use and use of user-developed trails would be similar to those described for recreational use
of roads and trails described above.

5. Developed Recreational Site Use

The direct and indirect effects of all developed recreational site uses are anticipated to be
minimal under any alternative.

6. Timber Harvest

Various timber harvest methods are available under Alternatives 1, 2 and 4. Group-selection
is the probable method of harvest for hardwoods under Alternative 1; shelterwood is the
probable method for hardwoods under Alternative 2, with shelterwood-with-reserves
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proposed in forest-interior blocks; and shelterwood-with-reserves is the probable method
under Alternative 4. The shelterwood-with-reserves harvest method is applied to all pine
harvests under Alternatives 1, 2 and 4. No timber harvesting is allowed under Alternative 3.

Table 3-10 presents the acreage of timber harvest by method for hardwoods and pine by
alternative in the first decade for land considered suited and unsuited for timber production.
The acreages of shelterwood and shelterwood-with-reserves will about double in the second
decade when the second shelterwood entry is made. Thinning of hardwood bottoms may be
implemented in the forest-interior blocks to help maintain desired habitat for interior species
under Alternatives 2 and 4.

Table 3-10. Timber-harvest acreage by method, alternative and forest-type during the first decade on
suited and unsuited lands.

Group Selection Shelterwood Shelterwood with Thinning
Alternative Reserves
Forest-Type Suited Unsuited Suited Unsuited Suited Unsuited Suited Unsuited

Alternative 1

Hardwood 2,770 0 0 0 0 0 0 0
Pine 0 0 0 0 0 4,380 0 0
Alternative 2
Hardwood 0 0 3,197 659 1,500 400 263 95
Pine 0 0 0 0 3,814 586 0 0
Alternative 3
Hardwood 0 0 0 0 0 0 0 0
Pine 0 0 0 0 0 0 0 0
Alternative 4
Hardwood 0 0 0 0 3,393 1,642 512 630
Pine 0 0 0 0 3,838 562 0 0

The timber-harvest volumes possible from suited and unsuited lands in the first ten years of
revised-Plan implementation are presented in Table 3-11. Timber volumes from lands
considered suited for timber production are included in the allowable sale quantities as part
of a timber management program. Trees harvested from lands considered unsuited for
timber management are removed for reasons other than timber production, usually for the
maintenance or improvement of wildlife habitat.

Table 3-11. Timber-harvest volumes by alternative and forest-type during the first decade on suited
and unsuited lands (in thousands of cubic feet).

Alternative Suited Unsuited
Forest-Type
Alternative 1
Hardwood 1,665 0
Pine 0 6,834
Alternative 2
Hardwood 1,814 459
Pine 5,937 896
Alternative 3
Hardwood 0 0
Pine 0 0
Alternative 4
Hardwood 1,834 940
Pine 5,973 860
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The alternatives directly affect the age- and size-classes of the trees that populate an area of
ground that has been harvested and indirectly affect the long-term sustainability of the oak-
hickory forest-type. Utilizing the Forest Vegetation Simulator growth projections and the
Spectrum harvest-scheduling model, Table 3-12 displays the acreage of oak-hickory and
maple-beech forest-types and -sizes by alternative at 150 years in the future.

This projection is a conservative estimate of the change from oak-hickory to the maple-beech
forest-type when compared to projections by Fralish et al. (2002) and others. Regarding a
white oak-yellow poplar community on the Kaskaskia Experimental Forest in the Shawnee
Hills, Schlesinger (1989) predicts that, if the observed rate of maple-increase continues, sugar
maple will exclude all other species within 50 to 60 years. In the lllinois Ozarks, few stands
will be dominated by oak-hickory species in 75 to 100 years and, in the Greater and Lesser
Shawnee Hills subsections, about two-thirds of the forest will convert to sugar maple and
mesophytic species (Fralish et al., 2002). Based on data from Helmig (1997) for the Illinois
Ozark Hills, the conversion-threshold from an oak-hickory—dominated forest to a mesophytic
forest is projected to occur between 2045 and 2050 (Fralish et al., 2002).

Table 3-12. Projected long-term (150 year) age-/size-class distribution for the oak-hickory and maple-
beech forest-types on the SNF (in acres).

Forest-Type
Age/size-class* Alternative 1 Alternative 2 Alternative 3 Alternative 4

Oak-Hickory Acres
Seedlings/Saplings 4,284 13,848 1,431 13,294
Posts/Poles 14,537 54,957 4,067 54,901
Sawtimber 25,048 59,136 4,022 62,185
Old Growth 122,902 64,835 106,288 64,664
Total 166,772 192,776 115,808 195,045

Maple-Beech Acres
Seedlings/Saplings 2,850 2,852 2,850 2,848
Posts/Poles 5,699 5,704 5,699 5,697
Sawtimber 8,999 8,701 8,723 8,675
Old Growth 57,832 42,858 109,371 41,676
Total 75,380 60,115 126,643 58,897

*Size-classes based on ages: seedling/saplings = 0-20 years, post/poles = 20-70 years, sawtimber =70-120 years and

old growth = 120+ years.

a. Alternative 1

I. Uneven-Aged Management — Group-Selection

Uneven-aged management using group-selection would be the probable method of timber
harvest under Alternative 1. Although group selection has been proposed as a silvicultural
option in upland hardwoods (Minckler 1987 and Fischer 1979), others disparage its use
(Roach, 1974). Sugar maple, red maple, American beech and other shade-tolerant species
tend to replace less shade-tolerant species in some parts of the central hardwood region,
and the process occurs most rapidly on good sites (Johnson 1989). The use of group-
selection would hasten the transition of oak-hickory to later successional species, as has
been documented since the mid-1980’s by Parker and Ruffner (2004). Implementation of
group-selection in the absence of advanced oak-hickory regeneration would result in the
adverse, indirect effect of accelerating the conversion of cut groups from oak-hickory to
more-mesic beech-maple.
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ii. Uneven-Aged Management — Single-Tree Selection

Although allowed under this alternative, it is unlikely that this harvest method would be
used in hardwood stands and it would not be used in pine. Single-tree selection would
remove selected sawtimber-sized trees and pole- and sapling-sized trees. Harvesting
sawtimber-size trees would reduce the overstory canopy and so increase the sunlight
reaching the forest floor. Harvest would occur about every 20 to 30 years. Damage to
residual vegetation from skidding is expected to be the highest per unit-area entered of all
harvest methods.

Although single-tree selection has been used successfully to maintain oak-hickory on xeric,
oak-dominated sites in the Missouri Ozarks, where oak regeneration tends to accumulate
(Iffrig et al., 2004), it is not likely to be successful on sites where oak regeneration does not
accumulate (Johnson et al., 2002). The ecological conditions created by single-tree
selection would result in the regeneration of the more shade-tolerant species present in the
stand (Heiligmann et al., 1985; Trimble, 1970; Johnson, 1989) and so is appropriate only
for stands in which the desired species-composition is shade-tolerant (Leak and Gottsacker,
1985). High light-levels are necessary for the survival and growth of advanced oak
regeneration. These light conditions cannot be achieved by the single-tree selection method
(Fisher, 1987).

As the predominant oak-hickory forest gradually converts to a moderately shade-tolerant
species-mix, the tolerant trees’ growth and vigor would generally decrease. This results
because the tolerant species, primarily beech and maple, generally exhibit a greater
susceptibility to decay and are naturally slower-growing compared to intolerant and
moderately tolerant species. Over the long term, this species-type change would result in
the development of a higher proportion of lower-quality, slower-growing trees throughout
the Forest. This mature, old-growth forest would not maintain the vigorous forest growth
necessary to reduce insect and pathogenic problems; but, rather, would create the
conditions that predispose the forest to destructive outbreaks of these problems.

iii. Even-Aged Management — Shelterwood with Reserves

Shelterwood-with-reserves would be used primarily in pine-stands. The increase in
sunlight following the harvest would trigger an immediate growth-response from the
understory, primarily hardwood, seedlings. In some cases, oak-hickory advanced-
regeneration would be present and, in others, light-seeded species such as elm, ash, maple
and yellow poplar would dominate. The species composition would depend upon what is
present before the cut is made and seed that is available for germination following the
harvest operations. Stocking surveys following past shelterwood harvests have shown well-
stocked, native-hardwood regeneration and good percentages of oak-hickory regeneration.

Although a study by Arnold (1967) showed that a reduction of overstory-pine density
reduced the total amount of hardwood reproduction by 13 to 22 percent from the 5,500
seedlings per acre on the control plots, this still left a well-stocked hardwood understory,
and thinning had a favorable effect on the growth of the hardwood seedlings. The
understory would be dominated by a thick, native hardwood stand. In some cases, pine
seedlings would be a part of the new stand. Except in stands of native shortleaf pine,
however, pine is not expected to dominate the reproduction. Prescribed fire and timber-
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stand improvement activities would be needed to favor the oaks and hickories over
competing light-seeded species.

The residual overstory of 20 to 40 square feet of basal area in the shelterwood-with-reserves
harvest—which would be left for an indefinite period of time—would cause a minor
reduction in the growth of the new stand through the sapling and pole-sized classes. Any
overstory mortality caused by age, insects, pathogens, or storm damage would increase
sunlight to the new stand. The removal of the residual overstory at some point in the future
may be necessary in some situations to promote the health and growth of the hardwoods.

Implementation of Alternative 1 would result in the indirect, adverse effects related to the
advancement of beech-maple dominance and the resultant loss of forest vigor and health.

b. Alternative 2

i. Even-Aged Management - Shelterwood

Even-aged management using shelterwood harvest would be the probable method of timber
harvest under Alternative 2. It is an appropriate regeneration method where essential
advance reproduction is lacking (Johnson, 1989), and site preparation is sometimes
necessary to assure regeneration success. The objective of the shelterwood method is to
create conditions favorable for the establishment and development of tree reproduction of
the desired species beneath the parent stand (Johnson et al., 2002). Most oaks favor partial
shade for establishment. The advantage of the shelterwood harvest is that the overstory
oak-hickory seed-source can be retained until adequate advance regeneration is established.

An effective shelterwood system must not only reduce overstory density, but also control
the understory to achieve adequate light at ground level (Sander, 1979). Because all tree
seedlings—not just oaks—are released with a reduction in overstory, some method of
understory treatment is necessary to favor oak-hickory over the more shade-tolerant beech-
maple. These methods could include repeated prescribed fire, chemical and/or mechanical
release. Success of oak-hickory regeneration increases with the use of scarification and the
repeated use of prescribed fire. Additionally, the underplanting of oaks may be necessary
on highly productive sites where advanced oak-hickory reproduction is difficult to establish.

Several studies have shown success in regenerating oaks using the shelterwood harvest
method in conjunction with the control of understory competition (Johnson et al., 1989;
Schmeckpepper et al., 1988; Lorimer, 1989). Implementation of Alternative 2 would result
in the beneficial, direct and indirect effects related to reduction of the overstory canopy, the
resulting increase in the amount of sunlight reaching the forest floor and the improvement
of the chances for moderately shade-tolerant or shade-intolerant species to germinate and
improve growth on existing advanced reproduction. Implementation would also result in
the beneficial, indirect effect of maintaining more of the oak-hickory forest-type over the
long term—more than under Alternatives 1 and 3 and a similar amount to Alternative 4.
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ii. Even-Aged Management - Shelterwood with Reserves

In the shelterwood-with-reserves harvest method, trees are retained after reproduction is
established to obtain goals other than regeneration (Johnson et al., 2002). Under Alternative
2, shelterwood-with-reserves would be used primarily in pine-stands for visual-resource
management and on ridges and upper slopes in forest-interior blocks for forest-interior
habitat management. The increase in sunlight following the one-to-three required cuts would
trigger an immediate growth-response for understory, primarily hardwood, seedlings. In
some cases, oak-hickory advanced-regeneration would be present and, in others, light-seeded
species such as elm, ash, maple and yellow poplar would dominate. The species composition
of the new stand would depend upon what is present before the final entry is made.

The understory would be dominated by a thick, native hardwood stand. In pine stands, pine
seedlings would be a part of the new stand. Except in stands of native shortleaf pine,
however, pine is not expected to dominate the reproduction. Prescribed fire and timber-stand
improvement activities would be needed to favor the oaks and hickories over competing light-
seeded species (Sander, 1979; Lorimer, 1989; Weigel, 1999; Wright et al., 1985; Jokela and
Sawtelle, 1985).

The residual overstory of 20 to 40 square feet of basal area in the shelterwood-with-reserves
harvest—which would be left for an indefinite period of time—would cause a minor reduction
in the growth of the new stand through the sapling and pole-sized classes. Any overstory
mortality caused by age, insects, pathogens, or storm damage would increase sunlight to the
new stand. Miller et al. (2004) studied the composition and development of reproduction in
two-aged hardwood stands, 20 years after a shelterwood-with-reserves harvest. They found
that the crowns of the residual, overstory trees had expanded by nearly 80 percent and
collectively covered almost half of the stand area. Desirable shade-intolerant species had
remained competitive only in areas located between the crowns of the residual overstory
trees. The areas located beneath the residual, overstory trees were occupied by shade-tolerant
species such as sugar maple, red maple and American beech. The removal of the residual
overstory at some point in the future could be necessary in some situations to promote the
health and growth of the hardwoods.

Implementation of a shelterwood-with-reserves harvest would have the beneficial and
direct effect on timber resources of reducing the overstory canopy, increasing the amount of
sunlight reaching the forest floor. This would improve the chances that species considered
moderately shade-tolerant or shade-intolerant, to germinate and improve growth on
existing advanced reproduction. Most oaks favor partial shade for establishment. The
advantage of the shelterwood-with-reserves harvest method is that the overstory oak-
hickory seed-source is retained to ensure that adequate advance regeneration is established.
The beneficial and indirect effect of this method would be the maintenance of more of the
oak-hickory forest-type over the long term than would occur under Alternatives 1 and 3 and
a similar amount to Alternative 4.

iii. Even-Aged Management — Clearcutting
Clearcutting would be done very rarely, if ever. It may be employed to favor a threatened,

endangered or sensitive species, or in the event storm damage could result in an insect or
disease outbreak without its use. Clearcutting can favor the establishment and
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development of shade-intolerant species and provide optimum light conditions for the rapid
growth of relatively intolerant oaks and other intolerant species.

The effects of clearcutting on oak-hickory regeneration depend on the site and the presence
of advanced oak-hickory regeneration. In general, advanced reproduction of oak is more
abundant on sites with average to poor site indices than on good sites. The accumulation of
oak seedlings increases with a decreasing overstory-density. Clearcutting can facilitate good
oak-regeneration when the advanced regeneration is present before the cut. Because of the
difficulty of obtaining and accumulating oak-regeneration on good sites, clearcutting
generally does not result in a large percentage of oak in those areas.

In oak-hickory forests where oak regeneration is lacking and maple has become established
in the understories, timber harvest can accelerate the dominance of maple in the canopy
(Abrams and Nowacki, 1992). Fischer (1987) found that clearcutting on the Hoosier
National Forest resulted in less oak than was present in the harvested overstory. Similar
results are expected from clearcutting on the SNF. Because all trees are cut at one time,
damage to the residual stand is not the concern that it is with other harvest methods. Trees
on the borders of clearcuts could be subject to damage when located near a skid trail.

iv. Thinning

Thinning of hardwood bottoms could be implemented in the forest-interior blocks to help
maintain desired habitat for interior species. This would be a light thinning in an effort to
maintain some of the white oak in the bottoms within the forest-interior blocks. The direct
effects would be a moderate increase in sunlight for the release of younger oaks without
increasing competition in the understory from more-mesophytic species. This would only be
approached on a very limited basis, and would require close monitoring to ensure that
objectives are being met.

c. Alternative 3

Alternative 3 allows no timber harvest and permits natural pine mortality, with no timber
harvest except in special cases, such as for the protection of human health or administrative
needs. Generally, the pine overstory would likely persist for several more decades. In some
cases, there could be pine damage due to insects, pathogens or wind. Due to their crowded
condition, the pine crowns would continue to decline, in many cases appearing thin and
spindly. Lack of sunlight to the forest floor would hinder native hardwood development in
the understory.

Due to the lack of disturbance, this alternative would, in the long term, result in the
succession of much of the oak-hickory—dominated plant communities to mixed-mesophytic
plant communities dominated by maple-beech. It would not maintain the vigorous forest
growth necessary to prevent insect and pathogen problems; but, rather, would create the
conditions that predispose the forest to destructive outbreaks of these problems. Thus,
implementation of Alternative 3 would result in the greatest adverse indirect effects of the
alternatives and advance the dominance of the maple-beech forest-type and the subsequent
loss of forest diversity, vigor and health.
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d. Alternative 4

Under this alternative, shelterwood-with-reserves would be the probable method of timber
harvest in order to avoid the visual effects of the final overstory removal. The end-result of
not removing the overstory is a reduction in the volume of timber utilized from that stand.
Thinning would also be allowed in the hardwood bottoms of forest-interior blocks to help
maintain some of the white oak. For a discussion of direct and indirect effects, see
Alternative 2 at section 6b, above.

7. Vegetation Treatments

a. Alternatives 1, 2 and 4

Because all tree seedlings—not oaks only—are released with a reduction in overstory
density, some method of understory treatment is necessary to favor oak-hickory over the
more shade-tolerant beech-maple and other light-seeded competition. These methods
could include repeated prescribed fire and chemical and/or mechanical release. Control of
understory competition may also be necessary for the maintenance of planted oaks,
especially on more productive sites (Weigel, 1999).

Alternatives 1, 2 and 4 allow timber-stand improvement for the management of species-
composition. Generally, this would involve cutting or killing trees to favor oak-hickory,
although prescribed fire also could be used for fuels-reduction, timber-stand improvement
and/or site-preparation. This treatment usually takes place in young stands ranging in age
from 10 to 40 years. The growth within these stands is concentrated on fewer more
desirable trees from a species and tree-form standpoint. This, in turn, would result in
stands that are higher in wildlife and timber value.

The use of herbicides in timber-stand improvement would increase the ability to favor oak-
hickory over maples and other species (Loftis, 1988). When only cutting is used, maple
stumps do not die, but continue to sprout. The selective use of herbicides would eliminate the
maple-sprouting and allow the effective and efficient selection of desirable species.

The programmatic effects of herbicide applications have been documented by the Southern
Region of the Forest Service in EISs for vegetation management in the Appalachian
Mountains, the Coastal Plain-Piedmont Region and the Ozark-Ouachita Mountains. Since
these EISs address ecological regions on or similar to the Forest and since the documented
effects would be similar to effects on the Forest, these documents and their amendments are
incorporated here by reference. A number of specific mitigation measures for herbicide
applications are listed in the records of decision to minimize adverse effects on the
environment by protecting human health and safety; non-target vegetation; wildlife;
threatened, endangered and sensitive species; soil, water and aquatic life; air quality; visual
quality and cultural resources. These documents and mitigation measures will be utilized in
the implementation of the Forest Plan to support site-specific analyses and minimize the
effects of implementing specific vegetation-management treatments.
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Tree-planting would also be done to help ensure oak-hickory regeneration in existing oak-
hickory stands, both in upland forests and at Oakwood Bottoms Greentree Reservoir.
Planting will also be utilized to establish bottomland hardwoods on acquired lands in the
Mississippi and Ohio Rivers Floodplains management area.

Implementation of these alternatives would result in the beneficial, indirect effect of
maintaining the oak-hickory forest-type and the beneficial, direct effect of protecting the
Forest from wildfires. Any adverse effects of these treatments are anticipated to be minimal.

b. Alternative 3

Under Alternative 3, no vegetation treatments would be allowed other than limited
prescribed fire and tree and shrub removal in natural areas for the maintenance of barrens
communities and threatened, endangered and sensitive species. Natural selection and
mortality would determine the value, form and species that would survive in most forest
stands. This would result in less oak-hickory forest-type and more conversion to beech-
maple over much of the Forest. This conversion would result over time in a mature, old-
growth forest across the landscape. It would not maintain the vigorous forest growth
necessary to prevent insect and pathogen problems; but, rather, would create the conditions
that predispose the forest to destructive outbreaks of these problems.

Tree-planting could be utilized for the reforestation of wildlife openings and openland
tracts, and to establish bottomland hardwoods on acquired lands in the Mississippi and
Ohio Rivers Floodplains management area.

Implementation of this alternative would result in the adverse, indirect effects of
advancement of the maple-beech forest-type and the subsequent loss of forest diversity,
vigor and health.

8. Fire Management

Prescribed fire can harm or benefit vegetation, depending on plant characteristics, fire-type
and behavior, topography, wind speed, temperature, length of exposure and season. Fire
can damage plant leaves, buds, stems, bark, branches and roots. The extent of the injury
would depend upon species, age, diameter, height and protective adaptations. Young,
succulent and actively growing vegetation is especially vulnerable (Loomis, 1973).
Protective adaptations, such as buried meristems, thick bark, protected buds, ability to re-
sprout and natural pruning of lower branches decrease the risk of plant injury or death
(Gill, 1981; Van Lear, 1985).

Prescribed fires can change the environment in which plants grow. They remove the litter
from the ground-surface and temporarily reduce other woody or herbaceous species that
compete for the same growing-space, moisture, nutrients and light required for optimal
success in germination and establishment. Komarek (1974) reported that some species of
orchids are adapted to frequent fires and are unable to compete in litter accumulations or
with woody species for light and nutrients.
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Species-composition changes occur with increased fire intensity and frequency. Season of
burn is also an important variable. More-intense fire causes greater shifts in species-
composition by reducing small, woody species (less than three inches in diameter at chest
height), by increasing the abundance and diversity of herbaceous species through the
preparation of more favorable seedbeds (Van Lear and Johnson, 1983) and by decreasing
canopy-closure of the woody overstory. Sanders (1985) found that herbaceous species
increased after one low-intensity burn, but that the increase was not significant. As fire-
intensity increases, legumes and other forbs and grasses are especially favored (Cushwa et
al., 1966; Czuhai and Cushwa, 1968).

The application of prescribed fire increases herbaceous-species diversity and is a necessary
disturbance for the success of annual plants. Fire exposes patches of bare soil and stimulates
the germination of annuals, such as Cassia fasiculata and Crotolaria sagittalis. The removal
of the duff-layer by fire also increases soil temperature and the amount of available light. A
drier soil-moisture regime, in combination with an increase in available solar radiation,
results in barrens and dry-forest species and enables them to out-compete the shade-tolerant,
mesic-adapted species currently occupying the sites (Spurr and Barnes, 1980).

Temperature, length of exposure and season significantly affect plant survival. Dormant-
season fires top-kill woody species, but do not significantly affect rootstocks of hardwoods;
growing-season fires not only top-kill stems, but also kill the roots of many hardwoods
(Lotti et al., 1960). Burns conducted during the latter part of the growing season are less
effective due to difficulties with higher levels of humidity and fuel-moisture-levels.

Short-interval (every one to three years) dormant-season burns are necessary to restore
barrens and open-woodlands. When low-intensity, dormant-season fires are used; most
woody species are only top-killed and re-sprout vigorously the following spring. Short-
interval prescribed fire would deplete root-reserves and cause individual plants to be more
susceptible to damage from insects and disease. Fennell and Hutnik (1970) reported that
hardwood species most severely damaged by fire, through decay losses, were dogwoods,
maple and beech, followed by hickories, black gum, elm and ash. Least damaged were oaks,
yellow poplar and black walnut. Short-interval, dormant-season prescribed burns have
resulted in decreased canopy-closure and a decrease in the number of stems per acre on
barrens restored on the Forest. Once the prescribed level of canopy-closure is met, a long-
interval (five to ten years) prescription can be implemented.

Xeric and dry-upland forests, barrens and open-woodlands are native plant communities that
evolved with fire (Curtis, 1959; Engelmann, 1863; Bacone and Post, 1986). Their associated
native-plant species have evolved to adapt themselves to periodic fires. These fire-dependent
communities have succeeded towards dry-mesic, forested conditions due to the exclusion of fire
(Bourne, 1819; Anderson and Schwegman, 1971; Mclinteer, 1944; Johnson, 1986; Frost et al.,
1986; Smeins and Diamond, 1986). Prescribed fire has been demonstrated to be effective in
restoring and maintaining these unique communities.

Studies have shown the beneficial effects of fire and prescribed fire in relation to oak
regeneration. Keyser, et al. (1996) showed that the competitive position of upland oaks in the
advance regeneration pool can be enhanced by prescribed fire in shelterwood stands, and that
the density and height of oak advance regeneration are not adversely affected by fire, while
density and height of its principal competitors are markedly reduced. Clatterbuck (1997) found
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that three burns at three-year intervals in a slash pine plantation helped develop advance oak
regeneration and limited the amount of yellow poplar.

Brose, et al. (1997, 1999) and Brose and Van Lear (1998) studied a shelterwood-burn technique
for regenerating productive upland-oak sites and found that oak regeneration is more resistant
to surface fires than its primary competitors if burning occurs three to five years after a partial
overstory harvest. They suggest that this combination of cutting followed by fire mimics natural
disturbances that have occurred in eastern North America for thousands of years. One year
following prescribed fire and overstory thinning, Rebbeck et al. (2004) found that a single, low-
intensity, dormant-season burn is not sufficient to remove larger, non-desirable species such as
maple, and that more aggressive measures, such as repeated, higher-intensity fires, combined
with herbicide treatments, may be needed. Also, following thinning and prescribed fire, Long,
et al. (2004) found no difference in height or diameter growth for red oak sprouts, while white
oak sprouts were significantly larger in height and diameter with thinning and burning. To
avoid damage to residual overstory trees, Brose and Van Lear (1999) suggest that prescribed
fires be carefully planned and executed in shelterwood stands because of the logging slash.

In reviewing the effects of repeated prescribed fires on the structure, composition and
regeneration of mixed-oak forests, Hutchinson, et al. (2005) found that the application of fire
alone, without partial harvesting, failed to improve oak regeneration consistently, but the
longer-term application for fire may be a feasible strategy for improving the sustainability of
oak forests where harvesting is not permitted. At the Land Between the Lakes in western
Kentucky, just south of the Forest, Franklin, et al. (2003) found that burning did not affect
stems greater than 3.8 centimeters diameter at chest height, and that thinning of the canopy
was generally necessary for the understory to respond to burning treatments.

Although fire played a major role in upland-forest dynamics prior to settlement, structure and
composition can no longer be maintained by fire. Succession without fire has resulted in a
different structure and composition of oak forests, altering both fuels and fuel-moisture levels
(Franklin, et al. 2003). Abrams (2005) questions whether time is running out for the
implementation of prescribed fire in eastern oak forests, because the conversion of flammable
oak litter in forest understories to less combustible and more-rapidly decomposed litter of
mixed-mesophytic and, later, successional tree species is rendering eastern forests less prone to
burning. Thus, forest managers wishing to restore historical burning regimes to eastern forests
in hopes of encouraging more oak regeneration, while reducing native invasive tree species,
should act sooner rather than later, as the window of opportunity may be closing in the
foreseeable future (Abrams, 2005).

Prescribed fire would vary by alternative (see Table 3-13). Burning for site-preparation/
brush disposal would be done near the time of timber harvest to help create conditions
favorable to oak-regeneration, reduce logging-slash and control understory competition from
more shade-tolerant species. The use of fire for landscape-scale, hardwood-site preparation is
prescribed for large blocks of forestland to mimic natural fire regimes and help maintain the
oak-hickory forest-type through control of the more-mesic species in the forest understory.
Burning for ecological purposes is prescribed for natural areas to help in the maintenance of
the barrens natural communities and would occur approximately three times per decade.
Large-openland management would utilize prescribed fire to help maintain the openland
habitats.
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Table 3-13. Acres (x 1,000) of prescribed fire in first decade under each alternative.

Type of Burn Alt. 1 Alt. 2 Alt. 3 Alt. 4
Site preparation/brush disposal 11 17 0 14
Landscape-scale hardwood site 5 66 0 65
preparation
Ecological — natural area barrens 30 30 30 30
Large-openlands management 11 11 0 11
Total 57 124 30 120

As shown earlier, the number of acres burned per year has varied based upon differences in
weather, the number of fire-starts, fuel-types and other variables. The selected alternative
could have indirect effects on the acreage burned in the future based upon differences in
access, acres treated for specific management objectives and other factors. Since there is no
way to directly predict all the factors that contribute to the acreage burned per year by
wildland fires, there is no method to predict how the pattern of fires will vary between
alternatives.

Existing roads and trails are used for access to areas scheduled for prescribed fire and as
control-lines during burning. Administrative use of motorized vehicles on trails or closed
roads could occur during prescribed fire. Construction of new roads to implement prescribed
fire is not anticipated. In some cases, system roads may be closed temporarily if smoke
reduces sight-distance or otherwise creates a hazard to the public. Smoke from prescribed
fire could affect traffic on non-system roads for short periods of time.

Under any alternative, the miles of system roads would be similar. However, no roads
would be reconstructed for timber access under Alternative 3, so access for prescribed fire,
fire use and wildfire suppression would be more difficult under this alternative than the
others.

a. Alternative 1

The beneficial, direct and indirect effects of prescribed fire on forest ecosystem health and
sustainability under Alternative 1 would be similar to Alternatives 2, 3 and 4 with respect to
ecological burning for the maintenance of barrens in natural areas. The beneficial, direct
and indirect effects of burning for large openland management would be similar to
Alternatives 2 and 4 and better maintain large openland habitat than Alternative 3.
Alternative 1 allows only limited landscape-scale burning and thus would provide limited
beneficial, direct and indirect effects related to hardwood site-preparation or control of
maple-beech stems in the understory.

b. Alternatives 2 and 4

Implementation of Alternatives 2 and 4 would result in greater, beneficial, direct and
indirect effects related to sustaining forest ecosystem health and maintaining more of the
oak-hickory forest type than would Alternatives 1 and 3. This would result by implementing
large, landscape-scale, prescribed fire to mimic natural fire-regimes that would maintain
the oak-hickory forest-type through control of the more-mesic species in the forest
understory. Burning under these alternatives would result in similar effects as under
Alternatives 1 and 3 regarding the maintenance of barrens communities in natural areas.
They would result in more beneficial, direct and indirect effects of maintaining large-
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openland habitats than would Alternative 3, similar to Alternative 1 in the management of
large openlands.

c. Alternative 3

Alternative 3 allows limited prescribed fire in natural areas for the maintenance of barrens
communities and threatened, endangered and sensitive species, with beneficial, direct and
indirect effects on these communities and species. No other burning is prescribed and,
thus, this alternative would result in adverse, direct and indirect effects on the maintenance
of the oak-hickory forest-type and large-openland habitats.

9. Integrated Pest Management
a. Insects and Pathogens

i. Alternatives 1, 2 and 4

Under these alternatives, insects and pathogens occurring on the Forest would be managed
by isolating and treating infected areas as soon as possible after the infecting agent is
discovered. With the cooperation of other agencies, care is taken to identify problems and
treat areas quickly with appropriate tools. Implementation of these alternatives would
result in the beneficial, indirect effect of promoting a more vigorously growing forest of
varying age-classes that should be more resistant to insects and pathogens.

ii. Alternative 3

This alternative would promote old-growth forest over the long term, with no timber
harvest allowed. Tree-vigor would be less than under the other alternatives due to the
natural weakening of older trees. Control of insects and pathogens would be more difficult
since chemical methods of control would not be allowed. This would result in less
beneficial, indirect effects on forest health than the other alternatives.

b. Non-native Invasive Species

i. Alternative 1

Alternative 1 allows the control of non-native invasive species in natural areas and
wilderness, including the use of prescribed fire, but has no specific direction in other
management prescriptions. Although the control of non-native invasive species in natural
areas and wilderness would help with some of the most sensitive areas on the forest,
problems are more likely to occur and not be controlled in other areas. Implementation of
Alternative 1 would result in the beneficial, direct and indirect effects of non-native invasive
species control in more areas of the Forest than Alternative 3; but it would not be as
beneficial and effective as under Alternatives 2 and 4.
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ii. Alternatives 2 and 4

Alternatives 2 and 4 include standards and guidelines for the control of non-native invasive
species, allowing such practices as prescribed fire, cutting, pesticide-application, mowing,
biological control and/or manual removal. Manual or mechanical controls include methods
such as hand-pulling, cutting, tree-girdling, mowing, tilling, scorching with a propane torch
and prescribed fire. These methods are usually benign in that they target specific weeds
and do no harm to desirable plants. They may not be effective if weed infestations are
extensive.

Biological controls include the release of insects or pathogens that damage the target
organism, the planting of other species that compete well with the invasive plant and the
use of grazing. Biological-control agents are available and approved for only a few of the
invasive plants in North America, but are more commonly used to control unwanted
insects. Chemicals are very effective in controlling non-native invasive species and
generally would be used when other methods are not practical or feasible.

Because standards and guidelines stipulate control measures Forest-wide, implementation
of Alternatives 2 and 4 would have the more beneficial, direct and indirect effects that result
from a higher level of control of non-native invasive species than would the other
alternatives. However, complete control of all problem species is not anticipated since such
control is likely not possible.

iii. Alternative 3

Alternative 3 allows the use of only mechanical and manual methods of control, including
the burning of individual plants and limited biological control. This alternative would be
less effective in controlling persistent species that are difficult or impossible to eliminate
without the use of chemicals. Implementation of this alternative would thus have the
adverse, direct and indirect effects of allowing continued problems with non-native invasive
species on more acres than the other alternatives.

10. Openings and Openlands Management

The direct effects of openings and openlands management on forest health and the timber
resource are simply that an open tract of land is not in a forested condition. The methods of
management would have minimal direct or indirect effects under any alternative.
Alternatives 1 and 4 would produce the highest acreage of openings and openlands and,
therefore, contribute somewhat less forested acreage than the other alternatives.
Alternative 2 would maintain the same acreage of openlands as Alternatives 1 and 4, but
less than one-third of the wildlife openings. Under Alternative 3 all openings would be
reforested, creating more forested habitat.
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11. Aguatic Resources Management

No effects on forest ecosystem health and sustainability are anticipated.

12. Minerals Management

The direct and indirect effects of minerals management on forest health and the timber
resource are directly proportional to the amount and type of surface occupancy that could
occur under each of the alternatives. Surface occupancy would cause the displacement of
trees by roads, drill rigs, well-pads and settling ponds.

a. Alternative 1

Alternative 1 identifies some areas on the Forest as suitable for oil and gas exploration and
development with standard stipulations. Other areas of the Forest are identified as suitable
with special stipulations and some areas are withdrawn from exploration and development.
Of the four alternatives, this alternative could have the greatest potential for surface
occupancy and, therefore, the greatest, adverse direct and indirect effects on the forest
resource.

b. Alternative 2

This alternative designates the federally owned mineral estate beneath wilderness as not
available for oil and gas leasing and applies no-surface-occupancy stipulations to special
areas. This decrease in the area available for surface occupancy would result in less adverse,
direct and indirect effects on forest health and the timber resource than under Alternative 1.

c. Alternative 3

Alternative 3 identifies the federal mineral estate as unavailable for leasing. There would be
no surface occupancy under this alternative and, so, no direct or indirect effects on forest
health or the timber resource.

d. Alternative 4

This alternative applies no-surface-occupancy stipulations Forest-wide. For this reason,
there would be no direct or indirect effects on forest health or the timber resource.

13. Land-Ownership Adjustment

Under any of the alternatives, the direct or indirect effects of land-ownership adjustment on
forest health and the timber resource are directly related to the amount of acquisition and
exchange that takes place and the condition of the forest and timber resource on the
acquired and exchanged lands. Because the alternatives do not dictate a schedule for
acquisition or exchange, no effects can be anticipated at the programmatic level.
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CUMULATIVE EFFECTS ON FOREST ECOSYSTEM
HEALTH AND SUSTAINABILITY

This discussion of cumulative effects takes into consideration the past, present and
reasonably foreseeable future actions specified at the beginning of Chapter 3, principally
those discussed below.

Past and present activities on and around the Forest have influenced forest ecosystem
health and sustainability and have had the effect of creating the forest ecosystem that exists
today. This ecosystem is much less extensive than the one that existed in pre-settlement
times (Bretthauer and Edgington, 2002), but research indicates that pre-settlement
witness-tree patterns largely reflect present-day patterns and frequencies of overstory trees
(Fralish et al., 2002; Fralish et al., 1991; McArdle, 1991; Helmig, 1997). With the exception
of non-forested areas and non-native pine plantations, oak-hickory forest is dominant today
in most of the same places where it was dominant in pre-settlement times.

One of the principal elements that can affect forest ecosystem health and sustainability is fire,
including wildfires and intentionally ignited fires, both prehistoric and historic. Wildfires and
fires ignited by Native Americans, together with seasonal tornadic windstorms, helped
maintain the predominantly oak-hickory forest that was present prior to European
settlement. It is estimated that windstorms can affect about one percent of the forest area per
decade, based on information presented in Rebertus and Meier (2001). Fires ignited by early
settlers, together with large-scale timber harvesting and other disturbances, such as grazing,
helped create the conditions re-establishing the oak-hickory forest of today.

Fire-control measures and the lack of other disturbance over the last 75 years have resulted in
conditions unfavorable to the regeneration of oak, allowing shade-tolerant, fire-intolerant
maple and beech to become established in the understories and mid-stories of the oak-
hickory forest that was established in the late 1800’s and early 1900’s. The maple and beech
in the understories and mid-stories then are able to grow into the overstories as the oaks and
hickories die or are removed.

The past, broad-scale clearance of forests for the establishment of homesteads, agriculture
and residential developments have reduced the amount of land available for forest
ecosystem habitat and growth. The amount of land for sustainable forests has also been
reduced by the construction and maintenance of roads and trails, powerlines, wildlife
openings, reservoirs and ponds, levees, railroad grades and recreation facilities, as well as
by past and present mining—primarily open-pit coal-extraction.

The establishment of the Forest involved the purchase of old farms in the 1930’s, ‘40’s and
‘60’s. Planting old farm-fields in pine trees for the control of soil erosion resulted in the
reforestation of about 45,000 acres in non-native pine plantations. The federal acquisition
of land in southern lllinois has led to the management of about 284,000 acres for multiple
uses, including the maintenance of healthy forest ecosystems and the management of
timber resources.
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Past timber harvests on the Forest have included clearcutting and group-selection in
hardwood-stands and shelterwood and thinning in pine-stands. Harvesting on privately
owned land has often been done using a diameter-limit cut in which the bigger and better
trees are removed, leaving smaller trees of less-desirable species. Pine shelterwood and
thinnings on the Forest have aided the establishment of native hardwoods in the
understories of some non-native pine plantations. While clearcutting and group-selection
have established some younger, hardwood stands in the last 30 to 40 years, the percentage
of seedling/sapling-size stands has decreased from 13 percent in 1985 to three percent in
1998 (Haugen, 2003), due primarily to recent reductions in timber harvesting on the
Forest. Most of the trees on the Forest continue to mature and many are becoming over-
mature and dying of old age.

Timber harvesting continues to occur on private lands. Based on the 1998 Forest Inventory
and Analysis data, the amount of timber harvested from private lands in the counties of the
planning area has been over four times the amount harvested from national forest land.
Regardless whether timber is harvested on private or public land, removing an oak-hickory
overstory without adequate, advanced oak-hickory regeneration will likely convert the stand
to the more shade-tolerant species that are growing in the understory, particularly on better
sites. Wildfire suppression during the last 75 years and reductions in other types of
disturbances, such as grazing and timber harvesting, have also allowed the more-shade-
tolerant species, including maple and beech, to grow up under predominantly mature oaks
and hickories in many parts of the Forest.

Tree-planting and timber-stand improvement projects, including the use of herbicides to
reduce vegetative competition, have been used to help promote desirable species
composition and growth. The introduction and establishment of non-native invasive
species, through intentional plantings or their inadvertent spread by humans and animals,
have reduced biodiversity and ecosystem health in many places by competing with and
eliminating native plant species.

Wilderness designation and management, along with other management prescriptions that
restrict timber harvest, has reduced the amount of land considered suitable for timber
management. This has promoted a more mature forest with fewer stands of younger ages
and less land available for sustainable forest-growth and production.

Agricultural practices and the maintenance of road and powerline rights-of-way have
involved, and continue to involve, the use of pesticides. The IDNR Critical Trends
Assessment Project states that by the early 1990’s more than 96 percent of all cropland in
Illinois was treated for weeds at least once each year (www.dnr.il.us/orep/ctap/
sumrepo/chap8). In the counties of the planning area, this represents the treatment with
herbicides of about 793,000 acres of cropland each year, an area nearly three times the total
acreage of the Forest.

The past and present activities discussed at the beginning of this chapter have produced the
existing forest-ecosystem condition upon which the reasonably foreseeable future actions
will have additional effects. Reasonably foreseeable future actions on and around the
Forest include the actions and activities proposed in the Plan-revision alternatives and
actions that might occur on other ownerships. Most of the present actions occurring
around the Forest, such as agriculture; pesticide use; the maintenance of roads, railroads,
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powerlines and reservoirs; residential developments and mining will continue in the future.
These activities will generally not affect forest health and sustainability to any greater
degree than at present, unless additional forested areas are reduced. Because most owners
of private forests are not managing their forests to maintain the oak-hickory forest type,
timber harvesting on privately owned land will likely affect forest health by hastening the
conversion to the maple-beech forest-type.

1. Alternative 1l

Management under Alternative 1 would continue the conversion of the oak-hickory forest-
type to the maple-beech type in restrictively managed areas. Under this alternative, the
implementation of a moderate prescribed-burning program, group-selection harvesting,
tree planting where oak-hickory regeneration is lacking and timber-stand improvement
would support a greater percentage of the oak-hickory forest-type than would occur if no
actions are taken. The conversion of non-native pine plantations to native hardwoods,
including oaks and hickories, would enhance the natural biodiversity and health of the
forest within a shorter timeframe than under Alternative 3.

Management of the forest to maintain vigorous growth would support conditions that limit
and/or prevent insect and pathogen problems. The limited control-options allowed under
this alternative for non-native invasive species could improve forest health, but not to the
extent of Alternatives 2 and 4. Considered together with the effects of past, present and
reasonably foreseeable future actions on and around the Forest, implementation of
Alternative 1 is expected to result cumulatively in a forest ecosystem that is less healthy than
might occur under Alternatives 2 and 4, but generally healthier and more sustainable than
what would occur under Alternative 3.

2. Alternative 2

Management under Alternative 2 would continue the conversion of the oak-hickory forest-
type to the maple-beech type in restrictively managed areas. However, under this
alternative, the implementation of a landscape-scale, prescribed-burning program,
shelterwood harvesting, tree planting where oak-hickory regeneration is lacking and timber
stand improvement would support a greater percentage of the oak-hickory forest-type than
would occur if no actions are taken. The conversion of non-native pine plantations to native
hardwoods, including oaks and hickories, would enhance the natural biodiversity and
health of the forest within a shorter timeframe than under Alternative 3.

Management of the forest to maintain vigorous growth would support conditions that limit
and/or prevent insect and pathogenic problems. The aggressive control of non-native
invasive species allowed under this alternative would improve forest health to a greater
extent than under either Alternative 1 or 3. The amount of possible herbicide use on the
Forest would be minuscule when compared to the use on croplands and road and powerline
rights-of-way. For instance, if every acre of proposed timber-stand improvement were
treated with herbicide in the first decade (an extremely unlikely possibility), the area
affected would represent only .07 percent of the acreage treated for agricultural purposes in
the eleven counties of the planning area.
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Considered together with the effects of past, present and reasonably foreseeable future
actions on and around the Forest, implementation of Alternative 2 is expected to result
cumulatively in a forest ecosystem that is healthier and more sustainable than might occur
under Alternatives 1 and 3, but similar to Alternative 4.

3. Alternative 3

The generally restrictive management proposed under Alternative 3 would limit the amount
of disturbance allowed in the forest ecosystem and encourage the continued conversion of
the oak-hickory forest-type to the maple-beech type across most of the Forest, except on
areas of shallow soils and low site-productivity. The restrictive management proposed
under Alternative 3 would allow no timber harvesting, no landscape-scale, prescribed fire
and no timber-stand improvement activities, all of which are necessary for oak-hickory
regeneration and growth.

The conversion of non-native pine plantations to native hardwoods would be delayed under
Alternative 3, since the elimination of the pine overstory would depend on natural mortality
only. Management under Alternative 3 would result in the creation of a mature, old-growth
forest across the landscape. It would not maintain the vigorous forest-growth necessary to
prevent insect and pathogen problems; but, rather, would create the conditions that
predispose the forest to destructive outbreaks of these problems.

The less-aggressive control of non-native invasive species permitted under Alternative 3
would allow non-native invasive species to continue to be a problem and, so, have adverse
effects on the health of the forest ecosystem. The reforestation of all openlands, together with
the lack of openlands management, would increase the amount of forested land on the Forest
by about one percent and have a minor, positive affect on forest health and sustainability.
The management of roads and trails, minerals management and land-ownership adjustment
would have minimal cumulative effects on forest health and sustainability when compared to
the effects of activities that directly affect forest vegetation.

Considered together with the effects of past, present and reasonably foreseeable future
actions on and around the Forest, implementation of Alternative 3 is expected to result
cumulatively in a mature, old-growth forest ecosystem, with much of the Forest dominated
by the maple-beech forest type, predisposed to outbreaks of destructive insects and
pathogens and with continued non-native invasive species problems. The future forest
ecosystem would not be as biologically diverse and, therefore, would not be considered as
healthy and sustainable as the forest ecosystems resulting from Alternatives 1, 2 and 4.

4. Alternative 4

Management under Alternative 4 would continue the conversion of the oak-hickory forest-
type to the maple-beech type in restrictively managed areas. However, under this alternative,
the implementation of a landscape-scale, prescribed-burning program, shelterwood-
harvesting with reserves, tree planting where oak-hickory regeneration is lacking and timber
stand improvement would support a greater percentage of the oak-hickory forest-type than
would occur if no actions were taken. The conversion of non-native pine plantations to native
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hardwoods, including oaks and hickories, would enhance the natural biodiversity and health
of the forest within a shorter timeframe than under Alternative 3.

Management of the forest to maintain vigorous growth would support conditions that limit
and/or prevent insect and pathogen problems. The aggressive control of non-native
invasive species allowed under this alternative would improve forest health to a greater
extent than under either Alternative 1 or 3. Considered together with the effects of past,
present and reasonably foreseeable future actions on and around the Forest,
implementation of Alternative 4 is expected to result cumulatively in a forest ecosystem that
is healthier and more sustainable than might occur under Alternatives 1 and 3 and similar
to Alternative 2.

D. BIODIVERSITY

Biodiversity, simply stated, is the variety of life and living things and the many processes
associated with them. It is the plants and animals and their biological communities and
ecological associations, or ecosystems. Biodiversity encompasses genetic diversity and
variation, species diversity, community and ecosystem diversity and geographical or
landscape diversity.

Genetic diversity refers to the levels of genetic variation within and among populations.
Species diversity refers to the numbers and distributions of species that contribute to both
natural genetic variation and the likelihood of continued existence throughout their
geographic ranges in the long term.

Community and ecosystem diversity refers to the compositional, structural and functional
variety of communities and ecosystems. Landscape diversity refers to the variety of the
kinds of biological communities and a biogeography (patterns, sizes, shapes, juxtapositions
and interconnectedness) that provides a free and natural interchange of individuals
throughout the area. The biogeography required to sustain migratory species in viable
numbers and distributions involves very large wildland areas, or bioregions.

The SNF, working cooperatively with the Hoosier National Forest, its neighbor in Indiana,
undertook an evaluation of the ecological conditions on both Forests. The Hoosier-Shawnee
Ecological Assessment (Assessment) (2004) describes the ecological conditions and
resources—including soils, forest-types, native plant communities, aquatic resources, wildlife,
fish and aquatic invertebrates, pathogens and insect pests and exotic plants and animals—
that make up the biodiversity of the Forest. The Assessment provides an essential basis for
providing for the diversity of plant and animal communities on the SNF (see 219.26) and for
establishing the coarse- and fine-filter approach of conserving biodiversity.

This discussion of biodiversity is divided in two parts. Part One describes the ecological
communities and habitat-types important to the maintenance of biodiversity and the viability
of the majority of the plant and animal species native to the Forest and analyzes the effects on
them of Forest management and use. Part Two describes individual species of various
ecological areas of the Forest, many of which have some degree of population-viability risk on
the Forest and analyze the effects on them of Forest management and use. The analysis in
Part One of the effects on ecological communities and habitats can be considered a “coarse-
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filter” analysis and the analysis in Part Two of the effects on the species at risk can be
considered a “fine-filter” analysis.

PART ONE: ECOLOGICAL COMMUNITIES
AND HABITAT-TYPES

1. ECOLOGICAL DIVISIONS

The SNF is located in an upland area of southern Illinois that remained unglaciated for the
most part during the last ice age. Physiographically, most of the Forest lies within the
Shawnee Hills section of the Interior Low Plateau Province; portions at the western and
southern margins are in the Ozark Highlands section and Upper Gulf Coastal Plain section
(Ponder, in the Hoosier- Shawnee Ecological Assessment, 2004). Slopes are moderately
steep, averaging 25 to 30 percent; but topographic relief seldom exceeds 300 feet. The
Forest consists of three ecological sections (Ponder, 2004): the Greater Shawnee Hills, the
Upper Gulf Coastal Plains and the Ozark Highlands.

a. Shawnee Hills Section

This section extends across southern Illinois from Fountain Bluff in the Mississippi River
valley to the Shawneetown Hills overlooking the confluence of the Wabash and Ohio Rivers
and includes the Lower Ohio-Wabash Alluvial Plains. The section is distinguished by a
scenic east-west escarpment of sandstone cliffs—the Greater Shawnee Hills subsection—and
a series of lower hills underlain by limestones and shales capped with sandstone—the
Lesser Shawnee Hills subsection. The alluvial plains of the lower Wabash and Ohio Rivers
subsection contains the bottomland forests in floodplains of both rivers. Prior to European
settlement, the Shawnee Hills were dominated by upland forests, much of which remains
forested and by bottomland forests in the Wabash and Ohio Rivers floodplains, most of
which are regenerating today.

I. Greater Shawnee Hills Subsection (47 percent of the Forest)

The “backbone” of the SNF, this section’s most distinguishing features are the parallel series
of southerly-facing cuestas—ridges with a gentle (dip) slope on one side and a steep slope on
the other. The highest elevations and the deepest canyons are found here. Deep ravines,
sandstone ledges and shelter-bluffs located along the larger creeks and streams provide
habitat for more northerly-acclimated plants, such as clubmosses, cinnamon fern, barren
cliff strawberry and American barberry. The Pennsylvanian-age sandstone escarpments
contain the Midwest's most diverse and highest-quality system of sandstone barrens and
dry oak woodlands.

il. Lesser Shawnee Hills Subsection (21 percent of the Forest)

Located south of the Greater Shawnee Hills, the Lesser Shawnee Hills are distinguished by a
series of parallel cuestas oriented to the southeast rather than the south. These cuestas are
not massive sandstones; they are, rather, limestones and shales capped with thinner
sandstones. Stream valleys and floodplains here are broad, the result of the backwater-
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deposition of glacial outwash carried two hundred miles south by meltwaters of the
Wisconsinin glaciers 10,000 years ago. Some of this terrain is characterized by sinkholes.
Here the grassland flora of the southeast take hold on the limestone barrens that provide
habitat for such rare species as climbing milkweed, crested coralroot orchid and blue sage.

iii. Lower Ohio-Wabash Alluvial Plain Subsection (1 percent of the Forest)

This subsection is comprised of the bottomlands of the Wabash River and that portion of
the Ohio River north of its confluence with the Saline River. It is characterized by extensive
tracts of bottomland forest, sloughs, marshes and oxbows in the floodplains of the rivers
and their tributaries.

b. The Upper Gulf Coastal Plains Section

The northernmost extension of the Gulf Coastal Plain, this section encompasses the alluvial
plains of Bay Creek and the Cache, Ohio and Wabash Rivers—the Ohio and Cache Rivers
Alluvial Plain subsection—and the hills composed of Cretaceous and Tertiary sands, gravels
and clays—the Cretaceous Hills subsection.

I. Ohio and Cache River Alluvial Plain Subsection (2 percent of the Forest)

This subsection is characterized by bald-cypress—tupelo swamps and extensive bottomland
forests with southern affinities. Its extent on the Forest is limited and is best exemplified by
the Grantsburg and Reeseville swamps.

ii. Cretaceous Hills Subsection (3 percent of the Forest)

This subsection is located south of the ancestral Ohio River channel (now known as the Cache
Valley) and composed of low, clay and gravel hills deposited on terraces above glacial Lake
Cache that was formed in the valleys of the Cache and Ohio Rivers. Within this section were
located the Big Barrens of Pope and Massac counties: large brushy grasslands dominated by
warm-season grasses and containing the floristically-unusual acid-seep springs and the
extremely rare mesic barrens that occurred on sandy terraces along streams.

c. The Ozark Highlands Section

This section consists of the Illinois portion of the Salem Plateau, part of the Ozark Uplift
centered in the St. Francois Mountains in east-central Missouri and the Mississippi River
Alluvial Plain. The Illinois Ozarks portion of this section is generally forested, with
excellent examples of limestone barrens and cliff communities and characterized by many
Ozarkian, southern and southwestern plants otherwise rare in Illinois. The Mississippi
River Alluvial Plain historically was heavily forested with bottomland species and included
many forested wetlands, but is now dominated by intensive agricultural use.
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I. Illinois Ozarks Subsection (19 percent of the Forest)

This subsection borders the Mississippi River Alluvial Plain on the west. Massive
Devonian-age chert and limestone cliffs meet the bottomlands along its western border.
The hills are extremely steep and dissected by deep ravines. The area is floristically
distinguished by southern and Ozarkian flora, such as black spleenwort, azalea, cucumber
magnolia and shortleaf pine.

il. Mississippi River Alluvial Plain Subsection (8 percent of the Forest)

This subsection is comprised of the Mississippi River and a broad floodplain that resulted
from glacial outwash. The area is floristically composed of species with northern and
southern affinities and dominated by bottomland forests, marshes and wet prairies. It was
once characterized by extensive tracts of bottomland forest, swamps, bayous and oxbows
formed by slack-water deposits at the end of the last glacial age.

2. NATURAL COMMUNITIES AND HABITATS

a. Barrens

Barrens are complex natural communities owing their fragile existence to a delicate balance
of natural forces that prevent their succession to a forest community. Barrens—including
hill prairies and glades—are characterized by dual, dominating components, the herbaceous
layer, composed of both dry-forest and dry-prairie grass and forb species and a woody
overstory composed of scattered, stunted, limby oaks and hickories. Vines are
commonplace. Lichens and mosses are found scattered among the grasses and forbs.
Patches of bare ground and exposed rock often contribute to unstable soil-surface
conditions. The soils are generally droughty, usually highly leached, alkaline or acidic,
rarely neutral, eroded and often deficient in certain minerals or nutrients.

Barrens are among the rarest of Midwestern natural communities. In the absence of
periodic fire, they soon succeed into dry-upland forests. Even though grazing or tilling has
eliminated many of these communities, some are now located where native barrens
vegetation has re-colonized disturbed areas. Given proper management and time, these
natural communities can be restored. White (2004) presents an anthology of papers about
wildland fire, barrens and glades in the Shawnee Hills, which supports the need for, and
describes the positive effects of, fire management on the Forest.

The Forest contains representatives of nine types of barrens. These include the loess (dry-
mesic) barrens of the Cretaceous Hills, Greater and Lesser Shawnee Hills and Illinois
Ozarks subsections; the gravel barrens of the Cretaceous Hills and Illinois Ozarks
subsections; and the sand barrens and limestone barrens of the Greater and Lesser
Shawnee Hills and Illinois Ozarks subsections. See Forest Plan Appendix D for descriptions
of these barrens and the dominant plant species associated with them.

Today there remain on the Forest only 2,700 acres of barrens habitats. This includes the
high-quality barrens in natural areas, as well as those of lesser quality in other management
areas. This is far less than the 20,000 to 30,000 acres of historical barrens (Hutchison et
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al., 1986) within the Cretaceous Hills subsection alone. Lack of natural disturbances,
primarily fire, has allowed many historical barrens to succeed to upland forests over the last
100 years.

Table 3-14. Barrens by ecological subsection, managed since 1987 to maintain diversity.

Greater Shawnee Hills Lesser Shawnee Hills Cretaceous Hills lllinois Ozarks
Cave Hill Barker Bluff Burke Branch Atwood Ridge
Crow Knob Copperous Branch Cretaceous Hills Ozark Hill Prairies
Fink Sandstone Keeling Hill North Dean Cemetery East LaRue-Pine Hills/Otter Pond
Gibbons Creek Keeling Hill South Dean Cemetery West Opossum Trot Trail
Stoneface Leisure City Dog Barrens Pine Hills Annex
Pleasant Valley Kickasola Cemetery
Russell Cemetery Poco Cemetery North
Simpson Township Poco Cemetery East
Whoopie Cat Mountain Robnett Barrens

From the late 1980’s to the late 1990's, the Forest managed 28 barrens (Table 3-14) with fire
and/or tree- and shrub-cutting/removal to maintain open, barrens conditions. However,
since then, most of this management has stopped, pending additional project-planning
efforts. In the absence of regular fire management, many of these once-managed barrens are
reverting quickly back to upland forest. The degree of prescribed fire and vegetation
treatments to maintain barrens habitats are issues that affect these communities and their
associated species.

b. Forests

Forests are communities dominated by trees; that is, they have an overstory or canopy-
cover of 80 percent or more. They are divided into three subclasses, two of which are
defined by their topographic position—upland and floodplain. The third is flatwoods, which
can occur at any topographic position depending on the soil structure. Flatwoods are not
common on the Forest.

Upland forests normally do not flood. They occur not only on typical uplands, but also on
stream-terraces because terraces normally do not flood. Floodplain forests are distinct
from the upland because of flooding, which affects both the biotic and abiotic features of the
community. Upland and floodplain forests are further subdivided by soil-moisture
gradients—xeric, mesic and wet-mesic.

Seventy percent of the SNF is dominated by these native forest communities and they occur
in all of the ecological subsections on the Forest. Presently, most of the upland-forest
communities are dominated by oak species. (See Forest Plan Appendix D for descriptions
of these forest communities and the dominant plant species associated with them.) The
amounts of mature and old-growth forest, of oak-hickory-dominated forest, and of early-
successional forest are factors affecting these community-types and their associated species.

Mature hardwood forests are vitally important as habitat for forest-interior species and in
determining the vigor of oak-hickory forests, key issues for the Forest. Early-successional
forests are vital to maintaining the vigor of oak-hickory forests and early-successional
wildlife species dependent upon them, also key issues for the Forest.
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Deciduous forests dominated by oaks and hickories produce hard seeds, called nuts and
hard mast. These hard-mast food-sources in oak-dominated forest communities are
available to many native wildlife species as high-energy foods during dormant seasons when
green growth is absent.

c. Woodland

“Woodland” is a natural-community class unrecognized by many community ecologists in
Illinois and was not included in the Illinois Natural Areas Inventory’s "Classification of
Natural Communities in Illinois," where most examples of woodland were classified as
either dry barrens or dry-upland forest. Woodland is defined here as a community
dominated by trees and grass and/or forbs. The mean-average potential height of trees is
usually 50 feet. The shapes of woodland and forest trees, even of the same species, differ
from one another. Woodland trees have highly-branched trunks with spreading limbs,
while forest trees are relatively narrow with few low branches. The woodland canopy, which
can be very open, is generally interrupted and has an average closure of 30 to 80 percent.
Young trees or shrubs are sparse in the understory. The herbaceous layer is dominated by
grasses and forbs commonly associated with barrens or dry-upland forest. Fire is of great
importance; in fact, the open nature of the woodland is dependent upon it.

Presently, it is estimated that only about 10,000 acres, or about four percent of the Forest—
primarily in natural areas—are of the woodland community. This could change, depending
on the extent to which prescribed fire is applied in oak-dominated forests on south and
southwest aspects in all ecological subsections and in oak-dominated bottomland forests.
(See Forest Plan Appendix D for descriptions of woodland communities on the Forest and
the dominant plant species associated with them.)

d. Cliffs, Rock Outcrops, Caves

Cliff and rock-outcrop communities and habitats form on vertical exposures of resistant
bedrock and are found in all ecological subsections on the Forest. Most cliff flora develop in
accumulations of soil in small crevices and on ledges. Variations in plant and animal life are
due to different rock characteristics, aspects and soil moisture that are a result of shading
from adjacent forests. In general, north- and east-facing slopes support vegetation that is
more lush and more diverse. Sandstone and limestone cliffs and overhangs are the
predominant community-types on the Forest. (See Forest Plan Appendix D for descriptions
of cliff communities on the Forest and the dominant plant and animal species associated with
them.)

Historically, disturbances of these communities are from recreational activities, and some
guarrying in limestone areas. However, native fauna and flora continue to occur in most
areas. Current disturbances are mainly from unauthorized recreational activities. The
most-diverse cliff communities are located in 28 natural areas managed to perpetuate their
diversity.

Cave communities are of two types, terrestrial and aquatic. They have been disturbed by
recreational uses and some mining and/or quarrying; however, most remain intact
ecologically, with native fauna such as bats and invertebrates. Most are located in the
Greater and Lesser Shawnee Hills and Ozark Hills ecological subsections. Generally, they
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are features in limestone, with most portions not penetrated by sunlight. (See Appendix D
for descriptions of cave communities on the Forest and the dominant plant and animal
species associated with them.) Caves are managed to maintain their biodiversity by their
inclusion in seven natural areas and by Forest-wide standards and guidelines. The degree
of unauthorized or unrestricted recreation associated with cliff and cave communities is a
major factor affecting the communities and their dependent species.

e. Wetlands (Aquatic)

Wetland communities include springs and seeps, swamps and natural ponds. Spring
and/or seep communities and habitats are found throughout the Forest; however, there is
little information on the hydrology and biology of these habitats (Whiles and Garvey, 2004).
(See Forest Plan Appendix D for descriptions of spring, seep and open-water communities
on the Forest and the dominant plant and animal species associated with them.) Seeps are
concentrated in the Cretaceous Hills ecological subsection and springs primarily in the
Greater and Lesser Shawnee Hills and Ozark Hills subsections. Many of the largest springs
and rarest seeps are included in natural areas and managed for their protection. All are
protected to some extent by Forest-wide standards and guidelines.

Historical disturbance of springs and seeps was associated with farmstead activity and
agriculture. Present-day disturbances of these communities and habitats are associated
generally with unauthorized dispersed recreational uses. Natural-area management,
including the degree to which prescribed fire and vegetation treatments are allowed, as well
as unauthorized recreation, are major factors affecting these communities and their
dependent species.

Most of the Forest is comprised of upland communities typical of the Greater and Lesser
Shawnee Hills, lllinois Ozarks and Cretaceous Hills subsections. Only a few wetland
communities, primarily swamps and natural ponds, are known to occur in the bottomlands
within the Ozark Highlands and Upper Gulf Coastal Plain sections, within the alluvial
plains. (See Appendix D for descriptions of these wetland communities and the dominant
plant species associated with them.)

Historically, the greatest effects on these swamps were caused by drainage for agriculture
(Whiles and Garvey, 2004). Today, the largest and most diverse swamps are managed as
natural areas to promote the long-term diversity of these remnants. Swamp communities
will increase on the Forest, primarily in the Mississippi River Alluvial Plain subsection, as
additional former cropfields are acquired and restored to wetlands. The restoration of
wetlands and bottomland forests, and the degree to which vegetation treatments are
allowed to accomplish that restoration, are issues affecting these communities.

Open-water, aquatic communities include streams, ponds and lakes or reservoirs. More
than 150 miles of perennial streams and 700 miles of intermittent streams include all the
stream communities and habitats on the Forest. A few, rare, aquatic animals and plants
occur in some of these streams (Burr et al., 2004). Stream communities and habitats occur
throughout all of the ecological subsections on the Forest.
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Because SNF land was originally privately owned, severely eroded farmland and because
ownership today is generally fragmented, with the intermingling of myriad private and
public activities, all streams have been affected to some degree by human activities.
Currently, as historically, the greatest threats are from non-point agricultural runoff,
urbanization, industrial activities such as mining and non-native invasive species (Whiles
and Garvey, 2004).

Reservoirs are cultural, wetland communities that include dammed, perennial or
intermittent streams. On the Forest there are fifteen reservoirs or lakes over ten acres in
size, and 40 to 50 small, walk-in reservoirs/ponds that are managed in cooperation with the
IDNR for recreational fishing. There are many more, small waterholes/reservoirs not
actively managed for recreational fishing. These provide aquatic habitats for many of the
forest amphibians. The managed reservoirs provide nearly 7,500 acres of surface water.

Current and past management has included periodic fish-population management,
including stocking and population reduction of some species, drawdowns, population
counts, aquatic-weed control, dam and boat-launch construction and maintenance, pond
dam and bank management, and protection from soil and water-quality disturbances by
Forest-wide standards and guidelines. Agricultural runoff from private lands in the
watersheds has had and continues to have adverse effects on the aquatic habitats in larger
reservoirs, with increased sedimentation and some contaminant concentrations, such as
mercury (Whiles and Garvey, 2004). The majority of the managed ponds are not affected
by these same threats due to their smaller watersheds and contiguous Forest ownership and
management. The protection of soil and water quality in watersheds of the larger reservoirs
and amounts and types of aquatic-resource management are issues for these cultural
communities and their respective species.

f. Cultural Communities

Cultural communities are floristic assemblages resulting from some form of human
disturbance. They include abandoned pastures and agricultural croplands, tree plantations,
wildlife openings and oldfields, roadsides and old home-sites. Plants occurring in these
communities are a mixture of native, introduced and disturbance-adapted species. About
24 percent of the Forest is comprised of cultural communities, which occur in all of the
ecological subsections of the Forest. Non-native pine-plantations are the largest of the
cultural communities currently on the Forest. The degree and type of openland
management allowed on the Forest is a major factor affecting these communities and their
dependent species. Maintenance of grassland and oldfield habitats on the Forest is very
important to maintaining species of early-successional habitats that depend on grasslands
and shrublands, and to meeting our population-viability requirements for all native species.
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Table 3-15. Effects in acres on communities and/or habitats for plants and animals on the Forest.

Ecological communities and Existing Alt. 1 Alt 1 Alt. 2 Alt. 2 Alt. 3 Alt. 3 Alt. 4 Alt. 4
habitats/Alternatives Condition 20 years 100 years 20 years 100 years 20 years 100 years 20 years 100 years
Floodplain forest community/
mesic and wet-mesic
floodplain forest/oak-hickory— 6,300 6,300 8,300 6,300 8,300 6,300 8,300 6,300 8,300
dominated bottomland
hardwood forests
Upland forest and woodland
communities/ xeric, dry and
dry-mesic forest/oak-hickory- 192,800 191,600 182,900 196,200 197,300 198,700 139,700 194,300 199,200
dominated upland and
bottomland forests
Upland forest community/
mesic forest/beech-maple- 4,600 12,300 78,000 9,800 67,000 10,500 123,700 9,800 63,100
dominated forests
Floodplain forest community/ Same as Same as Same as Same as Same as Same as
Riparian forests 9,100 9,100 9,100 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Upland forest community/ dry-
mesic and mesic forest/mixed-
hardwood forests—not oak- 24,900 24,900 12,500 25,100 11,100 25,100 15,400 25,100 11,200
dominated
Barrens community/ eastern- Same as Same as Same as Same as Same as Same as
red cedar-dominated fields, 2,700 2,700 2,700 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
glades and barrens
Cultural community/ Same as Same as
grasslands 11,500 11,500 11,500 3,000 3,000 0 0 Alt. 2 Alt. 2
Cultural community/oldfields Same as Same as
9,500 9,500 9,500 3,700 3,700 0 0 Alt. 2 Alt. 2
Cultural community/wildlife Same as Same as
openings 2,500 2,500 2,500 700 700 0 0 Alt. 1 Alt. 1
Cultural community/
pine plantations 44,800 44,600 0 44,400 0 44,400 0 44,400 0
Wetland community/swamps 1,000 1,000 1,300 1,000 1,300 1,000 1,300 1,000 1,300
Mature (over 50 yrs.)
deciduous hardwood forest 191,900 200,200 234,700 201,000 187,600 200,600 261,100 200,900 182,800
Mature (over 50 yrs.) oak-
dominated deciduous 177,800 169,600 155,400 172,300 120,600 171,400 134,000 172,200 119,600
hardwood forest
Mature (over 50 yrs.) riparian, Same as Same as Same as Same as Same as Same as
deciduous hardwood forest 7,100 7,100 7,100 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Old-growth, deciduous
hardwood forest 0 0 188,500 0 130, 100 0 223,900 0 128,700
Old-growth, oak-hickory forest 0 0 118,600 0 72,400 0 106,600 0 74,800
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Ecological communities and Existing Alt. 1 Alt 1 Alt. 2 Alt. 2 Alt. 3 Alt. 3 Alt. 4 Alt. 4
habitats/Alternatives Condition 20 years 100 years 20 years 100 years 20 years 100 years 20 years 100 years
Floodplain forest community/
mesic and wet-mesic
floodplain forest/oak-hickory— 6,300 6,300 8,300 6,300 8,300 6,300 8,300 6,300 8,300
dominated bottomland
hardwood forests
70-acre or larger native or non- Same as Same as
native grasslands (inc Dixon 7,700 7,700 7,700 7,700 7,700 3,900 3,900 Alt. 1 Alt. 1
Springs Ag Center)
Caves and mines with known Same as Alt. All All Same as Same as Same as Same as Same as Same as
bat populations 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Open oak woodlands
(prescribed-burn acreage; 15,000 15,000 15,500 76,200 76,200 10,000 10,000 74,900 74,900
natural areas only in Alt 3)
Swamps-in natural area or Same as Alt. All All Same as Same as Same as Same as Same as Same as
riparian filter strip (1,100-2,000 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
acres)
Perennial rivers and streams 150 miles 150 miles 150 miles Same as Same as Same as Same as Same as Same as
Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Managed springs, seeps Same as Alt. Same as Same as Same as Same as Same as Same as
(includes 16 large springs) 1 All All Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Rock outcrops (all acres in Same as Alt. Same as Same as Same as Same as Same as Same as
natural areas) 1 All All Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1 Alt. 1
Early-successional (0-20 yrs old)
hardwood forests 17,200 16,400 6,300 18,200 13,500 21,600 5,700 16,400 14,500
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DIRECT AND INDIRECT EFFECTS ON ECOLOGICAL
COMMUNITIES AND HABITAT-TYPES

Management under all alternatives would maintain the habitats and communities in their
current conditions during the first twenty years of Plan implementation. However, in the
long term (100 years), some major differences would result from implementation of the
alternatives. In general, Alternatives 2 and 4 would provide for the greatest degree of
biological diversity. See Table 3-15 for a summary of the effects in acres on communities
and habitats.

Of most interest are changes in mature and old-growth forest, barrens, early-successional
forest and openland communities. These are discussed here in detail. Alternatives 2 and 4
would maintain the greatest amount of the oak-hickory forest-type and the species
dependent upon it. They would maintain the communities, vegetation-types and
successional stages important to all native species on the Forest, including many at-risk
species. Alternatives 2 and 4 would maintain almost 100 percent of the existing oak-
hickory forest habitat and community in the long term (100 years), while Alternatives 1 and
3 would maintain less—5 percent and 28 percent less—respectively.

Alternative 1—with less proposed forest management and prescribed fire than under
Alternative 2—would maintain 95 percent of the oak-hickory forest-type in 100 years
following implementation and 87 percent in 150 years. Alternative 3 would maintain the
oak-hickory forest on only 10,000 acres of natural areas and dry sites due to natural, wind
events, or about 70 percent of the oak-hickory forest in 100 years following implementation
and 60 percent in 150 years. Existing biodiversity would decline to some extent under all
alternatives, considering the general decline of the oak-hickory and early-successional
forest communities and habitats, with the least decline expected under Alternatives 2 and 4,
and the most under Alternative 3.

Activities that could affect communities and habitats are restrictive management, especially
as it affects old-growth and mature forests; timber harvest, as it affects old-growth, mature
and early-successional forests; vegetation treatments, as they affect oak-hickory species and
barrens-community diversity; fire management, as it affects oak-hickory forest and barrens
diversity; openings and openlands management, as it affects cultural communities and
associated species diversity and abundance; aquatic resource management, as it affects the
diversity and abundance of wetland communities; and land-ownership adjustment. All other
management and use activities under all alternatives are expected to have relatively no effect
or no measurable effect on the coarse biodiversity elements and measures at the
community/broad-habitat scale. Considered in light of implementation of Forest-wide
standards and guidelines, they would not affect any communities or habitats to the extent
necessary for a net measurable change in overall species abundance and distribution on the
Forest.

1. Restrictive Management

Restrictive management under all alternatives would provide for mature and old-growth
hardwood forest habitats, with the most provided under Alternative 3— in 100 years, about
223,900 acres, or 79 percent of the Forest. However, this mature and old-growth forest
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would be dominated by sugar maple and beech species rather than oak and hickory species.
Restrictive management would also continue to maintain and improve community and
habitat diversity in cliff, cave, wetland and aquatic communities through implementation of
management for the protection of these communities from soil-disturbing activities and
unregulated, dispersed recreation.

2. Timber-Harvest

Timber-harvest methods under any of the alternatives would have no direct or indirect
effects on cliff, cave, wetland or aquatic communities, as none would occur in these
communities. Any indirect effects from timber harvest in adjacent areas would be mitigated
by the implementation of Forest-wide standards and guidelines. Timber harvest would
have the indirect, beneficial effect of maintaining early-successional and oak-hickory-
dominated forests for species dependent upon these habitats.

a. Alternative 1

Alternative 1 would maintain 6 percent of the Forest in early-successional forest conditions
in the short term, due primarily from the ecological restoration of pine plantations. In the
long term, this alternative would maintain only 2 percent of the Forest in early-successional
habitat and 60 percent in oak-hickory forest.

b. Alternatives 2 and 4

Alternatives 2 and 4 would maintain the most habitat and habitat diversity for species
associated with early-successional forests, including northern bobwhite and yellow-
breasted chat. About 5 percent of the Forest would be maintained in early-successional
habitat in any ten-year period. These alternatives would also maintain the most oak-
hickory—dominated forests (70 percent of the Forest) in the long term for the species
dependent upon this habitat.

c. Alternative 3

Alternative 3 would maintain about 8 percent of the Forest in early-successional forest
habitats in the short term (20 years), due to the succession of openings and openlands
resulting from inaction in these habitats. In the long term, Alternative 3 would maintain
only 2 percent of the Forest in early-successional forest conditions. Of all the alternatives,
this one would maintain the least amount of oak-hickory—dominated forest (50 percent of
the Forest) in the long term.

3. Vegetation Treatment

Under all alternatives, vegetation treatment would have no direct or indirect effects on cliff,
cave, wetland, or aquatic communities, as none would occur in these communities. Any
indirect effects from vegetation treatment in adjacent areas would be mitigated by the
implementation of Forest-wide standards and guidelines.
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The direct and indirect effects of vegetation-management activities would be the
augmentation of timber harvest; the maintenance of oak-hickory community and habitat
dominance in the even-aged hardwood and mature-forest management areas, natural areas
and the Oakwood Bottoms Greentree Reservoir; and maintenance of the diversity of barrens
and glades in natural areas. Alternative 3 would include vegetation-treatment activities in the
Oakwood Bottoms Greentree Reservoir and natural areas to a lesser degree than the other
alternatives. Alternatives 1, 2 and 4, with their planned vegetation-management activities,
would contribute more than Alternative 3 to maintaining biodiversity, especially the diversity
represented by oak-hickory forest communities and habitats.

4. Fire Management

Under all alternatives, fire management would have no direct or indirect effects on cliff,
cave, wetland or aquatic communities, as none would occur in these communities. Any
indirect effects from fire management in adjacent areas would be mitigated by the
implementation of Forest-wide standards and guidelines.

Under all alternatives, the direct and indirect effects of fire management would be the
maintenance of upland and bottomland oak-hickory forest communities and habitats, a
variety of barrens communities, openlands and grasslands, and the plants and animals
dependent upon them. Alternatives 2 and 4 would allow the most prescribed fire—about 30
percent of the Forest—and, so, support the biodiversity associated with fire-dependent
communities, including oak-hickory forest and woodlands, barrens and grasslands.

Compared to Alternatives 2 and 4, Alternative 1 would allow a lesser degree of prescribed
fire and Alternative 3 the least, allowing fire only in natural areas and affecting only four
percent of the Forest. These alternatives would offer the least support to the maintenance
of fire-dependent and/or -adapted communities.

5. Openings and Openlands Management

Under all alternatives, openings and openlands management would have no direct or
indirect effects on cliff, cave, wetland or aquatic communities, as none would occur in these
communities. Any indirect effects from openings and openlands management in adjacent
areas would be mitigated by the implementation of Forest-wide standards and guidelines.

The direct and indirect effects of openings and openlands management activities under
Alternatives 1 and 4 would be the provision of the most acreage and diversity for species
dependent upon large-grassland and oldfield habitats. Alternative 3 would provide the
least. Alternative 2 would maintain 13 to 15 of the largest and most diverse grasslands and
oldfields across the Forest. Alternative 3 would maintain the least—only the existing
habitats for the Henslow’s sparrow and the loggerhead shrike, approximately 1,000 acres.
Alternatives 1, 2 and 4 would allow for the expansion and/or long-term maintenance of
populations of species dependent upon large openlands, including the Henslow’s sparrow,
loggerhead shrike, northern bobwhite and yellow-breasted chat.
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6. Aquatic Resources Management

Under all alternatives, aquatic resources management is proposed for streams, lakes, ponds
and waterholes, reservoirs, wetlands and the Oakwood Bottoms Greentree Reservoir.
Management to maintain and/or improve these habitats would contribute greatly to
maintaining the abundance and distribution of aquatic plants and animals on the Forest.

Swamp-wetlands are extremely rare communities and habitats in Illinois and on the Forest
(Whiles and Garvey, 2004). Management of perennial and ephemeral wetlands in the
Middle Mississippi and Ohio Rivers floodplains, including both restoration and
maintenance actions, also contributes substantially to overall wetland biodiversity.
Management of the Oakwood Bottoms Greentree Reservoir maintains ephemeral, forested
wetlands and bottomland forest communities and the relatively large number of rare plants
and animals dependent upon them.

All alternatives would maintain similar wetland diversity by maintaining and improving
aquatic resources similarly. Notable improvements in aquatic-resource management would
be made under all alternatives in the Mississippi River Alluvial Plain ecological subsection.

The indirect effects of the management activities proposed under all alternatives would be
the improvement and maintenance of affected aquatic habitats and communities, with
similar, beneficial effects on maintaining the biodiversity of aquatic species.

7. Land-Ownership Adjustment

Under all alternatives, land-ownership adjustment activities could benefit biodiversity in all
communities under all alternatives as additional communities and habitats are acquired
and opportunities for beneficial management are increased. Effects would be similar since
land-acquisition guidelines do not vary by alternative.

CUMULATIVE EFFECTS ON COMMUNITIES AND HABITATS

This discussion of cumulative effects takes into consideration the past, present and
reasonably foreseeable future actions specified at the beginning of Chapter 3.

1. Barrens

Barrens are among the rarest natural communities today within the Forest and its vicinity.
Historically, they were more widespread and diverse in all the ecological subsections of the
Forest (Hutchinson et al., 1986 and Parker and Ruffner, 2004). Without the disturbance of
fire, barrens communities in southern lllinois have disappeared and/or become less diverse
(Anderson et al., 2000). Approximately 28 of the most diverse barrens remaining on the
Forest were managed in the late 1980’s and 1990’s with fire and some tree and shrub
removal. However, these management activities have stalled to date pending completion of
additional environmental planning. State heritage biologists have managed the most
diverse barrens remaining on state and private areas near the Forest with fire and some tree
and shrub removal.
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Any alternative would continue and promote the management of the most diverse barrens
habitats and communities on the Forest. However, even with management, these
communities would remain rare on the Forest. Implementation of Alternative 1, 2 or 4, which
allow landscape-scale burning combined with continued barrens management on nearby
state and private lands, would maintain a greater degree of biodiversity both within and
among barrens communities than Alternative 3. Under Alternatives 1, 2 and 4, isolated
barrens remnants in some areas of the Forest would be connected to woodland communities,
allowing in the short and long terms for the movement of plant and animal species among
individual and formerly isolated barrens. This is hot expected to occur under Alternative 3,
since landscape-scale burning near barrens communities would not be allowed.

Considering past, present and reasonably foreseeable future actions and effects on these
communities, mainly related to inaction, wildfire and prescribed fire, timber harvest,
agricultural activities—disking, plowing, seeding, planting, mowing—and residential
development, both on and near the Forest, the actions proposed under Alternative 1, 2 or 4
are expected to result in greater beneficial, cumulative effects than under Alternative 3 on
these communities and habitats and the rare plant and animal species dependent on them
and on the biodiversity of the Forest.

2. Forests

Ponder (Assessment, 2004) and Parker and Ruffner (2004) describe the historical land uses
and changes that have occurred in the various ecological subsections on the Forest and in the
vicinity of the Forest. Fire, including burning by Native Americans and later European
settlers, grazing, agricultural clearing, intensive logging and land-drainage were common.
Wind and ice storms were the historical natural disturbances (Parker and Ruffner, 2004). In
presettlement times, forests were dominated by oak-hickory species, with increased numbers
of American beech, sugar maple and yellow poplar across the more mesic sites (McArdle,
1991; Fralish et al., 2002). Mesophytic species such as American beech and sugar maple were
restricted to the low and alluvial sites predominantly in the Illinois Ozark Hills and, to a lesser
extent, in the Lesser and Greater Shawnee Hills (Fralish et al., 2002). Beech and maple are
expected to continue to dominate these historical sites in the future.

Deciduous forests dominated by oaks and hickories produce hard seeds, called nuts and
hard mast. These hard-mast food-sources in oak-dominated forest communities are
available to many native wildlife species as high-energy foods during dormant seasons when
green growth is absent (Healy and McShea, 2002).

Today, with the lack of disturbance, maple and beech dominate the understories of most of
the deciduous forest, except for the driest sites. Oak-hickory species that now dominate the
overstory of the forest communities are overmature and slowly dying out, being replaced by
maple and beech in all the ecological subsections (Parker and Ruffner, 2004). This results
in much less diversity in the forest communities, as well as much fewer hard-mast food-
sources for native wildlife. Declines in herbaceous, understory plants and plant diversity
(Fralish, 1997), insect abundance and diversity (Fralish, 1997) and avian and mammalian
species diversity (Rodenwald, 2003; Rodenwald and Abrams, 2002; Healy and McShea,
2002) are predicted for the future when maple assumes overstory dominance in these
forests. These changes are also happening near the Forest, for the most part on privately
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owned, unmanaged, forest lands; but also, to some degree, on managed, privately owned
forest lands (Schmidt et al., 2000).

a. Alternative 1

Considering past, present and reasonably foreseeable future actions and effects on these
communities, mainly related to inaction, wildfire and prescribed fire, grazing, timber harvest,
agricultural activities—disking, plowing, seeding, planting, mowing—and residential
development, both on and near the Forest, the actions proposed under Alternative 1 are
expected to result in less beneficial, cumulative effects than under Alternatives 2 and 4, as it
would allow less management of oak-hickory forests. Implementation of this alternative
would result in the greatest amount of old-growth, oak-hickory forest, with about 80 percent
of all forest communities over 120 years of age in 100 years (Table 3-15). It would also
provide the most mast-producing forests in 150 years (oak-hickory forest over 50 years old)
(Table 3-16). On the other hand, it would be lacking in early-successional forest-habitat
conditions and would result in less overall oak-hickory forest in the long term, compared to
Alternatives 2 and 4. Implementation would contribute cumulatively to the overall and
continued decline of these communities and habitats and of the biodiversity of the Forest.

Table 3-16. Acreage of mast-producing forests in short term and long term, as calculated by the
Spectrum model.

Alt. 1 Alt. 2 Alt. 3 Alt. 4
Existing condition: oak-hickory forests 192,800 192,800 192,800 192,800
Existing condition: mature (over 50 years) 177,800 177,800 177,800 177,800
oak-hickory forests
Oak-hickory forests in short term (20 years) 191,600 196,200 198,700 194,300
Mature (over 50 years old), mast- 169,600 172,300 171,400 172,200
producing, oak-hickory forests in short term
(20 years)
Oak-hickory forests in long term (150 years) 166,772 192,776 115,808 195,045
Mature (over 50 years old), mast- 147,950 123,971 110,310 126,849
producing, oak-hickory forests in long term
(150 years)

b. Alternatives 2 and 4

Considering past, present and reasonably foreseeable future actions and effects on these
communities, mainly related to inaction, wildfire and prescribed fire, grazing, timber harvest
and agricultural activities—disking, plowing, seeding, planting, mowing—both on and near
the Forest, the actions proposed under Alternatives 2 and 4, which allow more intensive
timber and fire management, are expected to have more beneficial, cumulative effects on the
biodiversity of forest communities (both understories and overstories) on the Forest and in
southern Illinois.

Implementation of either alternative would result in a lesser amount of old-growth forests
than under Alternatives 1 and 3, a lesser amount of mast-producing trees in the long term
than under Alternative 1 (Table 3-16), but a greater degree of diversity of forest
successional-stages, providing the most interconnected, overall, plant and animal diversity.
Implementation of either of these alternatives would result in beneficial, cumulative effects
on these communities and habitats and on the biodiversity of the Forest, since they result in
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the most oak-hickory-dominated forests and the most age-class diversity of forests in the
long term (Table 3-15).

c. Alternative 3

Even though implementation of Alternative 3 would result in the greatest amount of old-
growth forest, it would also result in some degree of loss of forest-community biodiversity, as
oak-hickory forest communities decline and are replaced with maple-beech forests in the long
term. It would also result in fewer mast-producing trees in the long term (Table 3-16).
Considering past, present and reasonably foreseeable future actions and effects on these
communities, mainly related to inaction, wildfire and prescribed fire, grazing, timber harvest
and agricultural activities—disking, plowing, seeding, planting, mowing—both on and near
the Forest, the actions proposed under Alternative 3 are expected to result cumulatively in a
relatively large, overall and continued decline in the biodiversity of southern Illinois forests,
especially of oak-hickory forests (Table 3-15).

3. Woodlands

Woodland communities are extremely rare anywhere in lllinois due to the lack of fire on both
private and public lands in dry forests and adjacent barrens. They occur as fragments in all
ecological subsections on the Forest. Presettlement woodland community and habitat
conditions in southern lllinois were described as isolated fragments within a forested
landscape (Anderson and Anderson, 1975; Evers, 1955; Fralish et al., 1999). They were and
still are dependent upon fire-disturbance to maintain their open character and diversity. Lack
of fire in the 20t century due to fire suppression has resulted in a severe reduction in the
diversity of woodland communities, with most succeeding to forest. With the active
management of natural areas on the Forest, and by the state on adjacent state and private
lands in the late 1980’s, some small amount of woodland habitat diversity was improved and
increased. Fire management in natural areas with woodlands on both private and state lands,
together with approximately 10,000 acres on the Forest, is expected to continue in the future.

All alternatives would allow prescribed fire on 10,000 acres of natural areas and, so, benefit
woodland communities and habitats. Alternatives 1, 2 and 4 would also allow burning in
surrounding hardwood forests, further benefiting woodland communities and their
biodiversity. Considering past, present and reasonably foreseeable future actions and
effects on these communities, both on and near the Forest, the actions proposed under any
of the alternatives are expected to result in beneficial, cumulative effects on these
communities and habitats, and on the biodiversity of the Forest. Because Alternatives 2 and
4 allow the greatest degree of prescribed fire, they would result in more beneficial,
cumulative effects than Alternatives 1 and 3.

4. Cliffs, Rock Outcrops, Caves

Historically, most cliffs, rock outcrops and caves on the Forest were not altered ecologically,
even though humans used most for recreation and shelter. A few of the limestone cliffs
were quarried. Presently, most include intact complements of flora and fauna. The
majority of the most-diverse cliff and rock-outcrop communities in southern lllinois, as well
as some of the most diverse caves, are on either state or federal lands. These communities
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on or controlled by public agencies are managed to maintain the diversity of their resources
into the future.

Considering past, present and reasonably foreseeable future actions and effects on these
communities, both on and near the Forest, the actions proposed under any of the
alternatives are expected to result in beneficial, cumulative effects on these communities
and habitats, and on the biodiversity of the Forest.

5. Wetlands

Historically, wetland communities such as swamps were common throughout floodplains of
the major rivers and streams in southern Illinois (Whiles and Garvey, 2004). Streams,
springs and seeps were important historically to humans, providing for their water and, in
some cases, transportation. Following European settlement, they were severely affected,
reduced to isolated fragments primarily by agriculture and associated drainage and forest-
clearing in the major watersheds and floodplains on or near the Forest (Whiles and Garvey,
2004).

Since the 1960's, streams and wetlands have been protected from soil-disturbing activities
and adverse effects on water quality. Since the mid-1990’s, wetland communities have
been, and should continue to be, maintained and improved both on and off the Forest. This
would be accomplished on the SNF through implementation of Forest-wide standards and
guidelines and compliance with the Clean Water Act, and off the Forest through compliance
with the Clean Water Act, implementation of the Conservation and Wetland Reserve
Programs (CRP and WRP) and other watershed and wetland management programs on
private, state and federal lands. Wetland management, including restoration and
protection on both private and public lands, is expected to continue and increase, especially
in the Mississippi River Alluvial Plain and the Illinois Ozark ecological subsections.

Considering past, present and reasonably foreseeable future actions and effects on these
communities, notably the Forest’s present and future coordination of efforts with the IDNR,
the NRCS and the Middle Mississippi River Partnership—which focuses on management of
both private and public lands in this major river system and floodplain—both on and near
the Forest, the actions proposed under any of the alternatives are expected to result in
beneficial, cumulative effects on wetland communities and habitats on and near the Forest,
and on the biodiversity of the Forest.

6. Cultural Communities

Cultural communities, such as pastures, agricultural fields, oldfields, roadsides, wildlife
openings and old home-sites proliferated following European settlement. Some of these
communities existed to some extent in presettlement times, associated with Native American
habitation and agriculture. Tree plantations, primarily of pine, began in the late 1930’s
following establishment of the SNF. All persist today. Small amounts of these communities—
mainly oldfields, old home-sites, wildlife openings and roadsides occur on the Forest, while
surrounding private lands are dominated by these communities in most of the ecological
subsections. Of all these cultural communities, oldfields harbor the most biological diversity
of native plants and animals, providing quality habitats for species dependent upon early-
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successional forest habitats and native grasslands. The other cultural communities are much
less diverse than most natural communities near the Forest.

Cultural communities on private lands in southern Illinois are expected to remain a
dominant feature of the southern Illinois landscape, including the Forest. Implementation
of any of the alternatives would result on the Forest in the eventual, near-total reduction of
non-native pine plantations, with Alternatives 1, 2 and 4 accomplishing this through active
management much sooner than Alternative 3, which would require the natural decline and
mortality of the pines. Existing pine plantations would be replaced by native hardwood-
forest communities, with some isolated pine trees possibly persisting. This would benefit
the overall biodiversity of the Forest and the region, as the reforested areas would again be
habitat for many native species. At present, they have a much smaller complement of native
species than native forest habitats.

a. Alternative 1

Implementation of Alternative 1 would maintain on the Forest the most acreage of cultural
communities of all the alternatives, especially in oldfields, as all wildlife openings and
oldfields would be maintained. Considering the past, present and reasonably foreseeable
future actions and effects on these communities, both on and near the Forest, implementation
of this alternative would result in beneficial, cumulative effects on these communities and
habitats and on the biodiversity of the Forest.

b. Alternatives 2 and 4

Alternatives 2 and 4 would focus management on the maintenance of larger expanses of
grasslands and oldfields to benefit declining and/or rare species, such as northern bobwhite
and Henslow's sparrow. The locations of managed openlands under these alternatives is
linked to those identified for grassland bird species by the Central Hardwood'’s Bird
Conservation Joint Venture and, thus, is coordinated to provide the best overall habitat for
grassland and oldfields species in this larger ecological region. These managed openlands
would contribute regionally to maintaining and improving habitats and, subsequently,
populations of openlands species at risk of serious decline. Considering these actions, as well
as the past, present and reasonably foreseeable future actions and effects on these
communities, both on and near the Forest, implementation of either of these alternatives
would result in beneficial, cumulative effects on these communities and habitats and on the
biodiversity of the Forest.

c. Alternative 3

Alternative 3 would maintain a minimal amount, if any, of these cultural communities and,
thus, would have no beneficial effect on edge, early-successional forest and grassland species.
Regional populations of some rare or declining species in southern lllinois, such as the
Henslow’s sparrow, would decline. Considering past, present and reasonably foreseeable
future actions and effects on these communities, both on and near the Forest, the actions
proposed under this alternative are expected to result cumulatively in adverse effects on at-
risk, openlands, wildlife species and their habitats and on the biodiversity of the Forest.
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PART TWO: VIABILITY OF SPECIES

The discussion of biodiversity thus far has described the ecological communities and habitat
that are important to maintaining the biodiversity and viability of the majority of the plant
and animal species native to the Forest. Because it is impossible to ensure viability on a
species-by-species basis, the conservation of habitats for species is central to providing for
the viability of all species (TNC, 1982). Management of dynamic landscapes for the
adequate representation of all ecological units is vital to conserving species diversity. The
preceding analysis of the management of ecological communities was, then, a coarse-filter
analysis of biodiversity.

This section, addressing the viability of species at risk, describes and analyzes effects on
individual species of various ecological areas of the Forest, many of which have some degree
of population-viability risk on the Forest. Conserving these species, along with all the
ecological units that are part of the Forest landscape, would result in the maintenance
and/or improvement of the biodiversity of the Forest. The analysis of effects on these at-
risk species is, then, the fine-filter analysis of biodiversity.

At-risk species were identified in the aquatic and terrestrial animal and plant species
sections of the Assessment (Olson et al., 2004; Burr et al., 2004; McCreedy et al., 2004).
All at-risk species on the Forest have low populations throughout their range due to their
rarity; the uniqueness of their habitats; and/or the decline of their habitats due to past
human disturbances, continued habitat threats and/or the lack of ecological disturbances.
A team of scientists from universities and state agencies of Illinois and Indiana reviewed the
status of the species’ viability in the Assessment area and assisted in evaluating the risks to
maintenance of viable populations in the area. Appendix E includes a list of these species
and the details of the species-evaluation process.

The at-risk species are discussed in four groupings: 1) management-indicator species, 2)
species with viability risk, 3) species federally listed as threatened or endangered and 4)
species listed as sensitive by the Regional Forester.

1. MANAGEMENT-INDICATOR SPECIES (MIS)

The wildlife of the Forest is demonstrably diverse, with approximately 500 vertebrate
species: 51 mammals, 237 birds, 47 reptiles, 32 amphibians and 112 fish; and numerous
insects and invertebrates, as well. They play a vital role in the Forest ecosystem.
Management of the Forest is intended to protect the biodiversity and health of the
ecosystem. This is accomplished through compliance with federal laws and agency
regulations and by implementation of management standards and guidelines that support
the biodiversity and health of the ecosystem.

Some of the wildlife species are designated MIS, or species that, with their habitats, can be
monitored reasonably to determine effects of management and use. They play an important
ecological role and are representative of changes in other species with similar habitat
requirements. They generally are species whose habitat and population information is
known: they have been monitored in the past and their population trends have been
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determined. There is usually a documented cause-and-effect relationship between Forest
activities and changes on the Forest in MIS populations.

The 1992 Forest Plan lists 18 MIS, each intended to represent the inhabitants of one or
another habitat on the Forest. Upon review of the MIS during revision of the Plan, it was
determined by the interdisciplinary team that the current list does not provide adequate
and appropriate information.! This led to examination of the criteria for MIS-selection and
to the selection of species more finely focused to reveal the biodiversity goal of the proposed
Forest Plan.

The interdisciplinary team designated five bird species as MIS that, among themselves,
have provided over many years, and are expected to continue to provide, reliable data on
the state of the early-successional forests, as well as the mature hardwood forests and
openlands—key issues for the Forest. Mature hardwood forests are vitally important as
habitat for forest-interior species and in determining the vigor of oak-hickory forests.
Early-successional forests are essential to maintaining the vigor of oak-hickory forests and
the early-successional wildlife species dependent upon them. The maintenance of grassland
and oldfield habitats on the Forest is important to wildlife dependent on early-successional
habitat. Maintenance or enhancement of these three habitat-types is critical to meeting the
population-viability requirements of all native species. The MIS are the yellow-breasted
chat and northern bobwhite of early-successional forest, grasslands and oldfields, and the
scarlet tanager, wood thrush and worm-eating warbler of the mature-hardwood forest.
More detailed information on each of the five MIS is included in Appendix E.

a. Habitat Suitability Index (HSI) Model

A model developed initially by the Missouri Department of Natural Resources and
subsequently modified for the species of southern Illinois and the Forest was used to predict
the effects of various management activities on MIS habitats and populations. The HSI
model assigns scores to habitat variables that are preferred or avoided by MIS. High scores
are given for preferred habitat conditions and lower scores for sub-optimal conditions. The
model also assigns scores to the type, diversity and abundance of vegetation, distance to
water, distance to agricultural land, amount of fragmentation in the area, and several other
characteristics that may be important to the species. The model predicts the quality—the
HSI—and quantity of habitat available to the MIS in a measure of habitat capability (HC):
HC = HSI x acres. More information on the model is included in Appendix E.

Characterization of the current condition has been based on a stratified, random sample of
263 sites across the Forest. The entire forest was divided into small, unique stands based
on the age and type of habitat. Each stand was assigned a chronological number and a
random-number generator was used to select sample-sites. Habitats were divided into four
types: bottomland forest, upland forest, oldfield and grassland. A 95-percent confidence-
interval was used to choose the number of sample-sites for each habitat. The sampling was
conducted in the fall of 2003.

1 This in terms of the availability and quality of monitoring data and the capability of the data to convey useful
information regarding the effect of management on the general health of the Forest ecosystem.
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b. MIS Population and Nesting-Success (for Some Species) Trends

Population trends for the five-year period 1999 to 2003, calculated from specific monitoring
on the Forest and for the eight-year period 1993 to 2001 (since approval of the 1992 Plan),
from six breeding-bird survey routes administered by the US Fish and Wildlife Service
within or adjacent to the Forest (see planning record) indicate the following for MIS
populations within the Forest boundary:

Northern bobwhite populations are stable to slightly declining (1993-2001).
Yellow-breasted chat populations are declining slightly (1993-2003).
Worm-eating warbler populations are increasing, but these trends are based upon
only a few samples (1993-2003).

Scarlet tanager populations are increasing (1999-2003 and 1993-2003).

Wood thrush populations are stable to slightly increasing (1999-2003 and 1993-
2003).

The local population trends of MIS generally follow changes in the quantity and quality of
their habitats on the Forest. However, some of these local trends are different than
statewide or regional trends for the same species.

Northern bobwhite populations have declined slightly in Illinois over the last 22-
and 34-year periods (USFWS, Breeding-Bird Survey; Kleen et al., 2004), down 1.5
percent per year and 1.9 percent per year, respectively; and throughout the Hoosier-
Shawnee ecological area (down 3.1 percent per year for the Highland Rim) during
the last 34 years (McCreedy et al., 2004).

Yellow-breasted chat populations have declined slightly in Illinois over the last 22-
and 34-year periods (USFWS, Breeding Bird Survey; Kleen et al., 2004), down 2.9
percent per year and 3.4 percent per year, respectively; and throughout the Hoosier-
Shawnee ecological area (down 2.5 percent per year for the Highland Rim) during
the last 34 years (McCreedy et al., 2004).

Worm-eating warbler populations have declined slightly (down 0.6 percent per year)
in Illinois over the last 22 years (USFWS, Breeding Bird Survey) and increased over
the last 34 years (up 4.6 percent) (Kleen et al., 2004). Local trends (1999 to 2003)
indicate that populations are increasing (planning record). Overall nesting success for
this species does not appear to be heavily affected by cowbird parasitism or predation,
as the species is considered abundant on the Forest (Robinson and Cottam 2004). In
the larger Hoosier-Shawnee ecological area (Highland Rim), worm-eating warbler
populations have declined slightly (down 1.6 percent per year) during the last 34 years
(USFWS, Breeding Bird Survey). This latter trend may be more reliable as a
population-trend indicator for the species since it is based on more samples.

Scarlet tanager populations have declined slightly in Illinois over the last 22- and
34-year periods (USFWS, Breeding Bird Survey; Kleen et al., 2004), down 1.1
percent per year and 2.5 percent, respectively. However, the species has increased
slightly on the Forest (planning record) and throughout the Hoosier-Shawnee
ecological area (up 2.9 percent year for the Highland Rim) during the last 34 years
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(McCreedy et al., 2004). While local evidence of the nesting success of this species
is not abundant, Robinson and Cottam (2004) consider the species to be holding its
own or increasing on the Forest. This is a likely indicator that the species is not
having nesting-success problems on the Forest.

¢ Wood thrush populations have decreased slightly in Illinois over the last 22 years
and 34 years (USFWS, Breeding Bird Survey; Kleen et al., 2004), down 2.3 percent
year and 1.3 percent per year, respectively. The species appears to be stable on the
Forest (planning record) but has decreased slightly throughout the Hoosier-
Shawnee ecological area (down 0.7 percent per year for the Highland Rim) during
the last 34 years (USFWS, Breeding Bird Survey). However, the species is
documented as having nesting-success problems on the Forest (Trine 1998).

The statewide and regional population trends for the early-successional and openlands-
dependent species appear to match local trends in populations and the quality and quantity
of these habitats in southern Illinois. The statewide and regional population trends for the
mature-hardwood forest species do not appear to consistently match local population
trends, or the increasing quantity of mature hardwood forests in southern Illinois. Mature-
hardwood forest has increased in southern Illinois and on the SNF since 1992 (Schmidt et
al., 1998).

Fragmentation and edge effects from wildlife openings on the Forest have also declined
since 1992, due to the general reduction in wildlife-opening management across the Forest.
There also have been small amounts of reduction in edges, especially agricultural edges on
private lands within the Forest boundary, linked to the Forest’s acquisition and land-
consolidation programs and to Conservation Reserve Programs administered by the NRCS
on private lands. All these factors have resulted in improved habitat quantity and quality
for species associated with mature hardwood forests. These habitat improvements appear
to have had some beneficial effects locally on species such as the wood thrush, but do not
appear to have yet had a similar and associated effect on populations of these species at
state and regional levels.

Continued declines in habitat quality associated with fragmentation, especially from
agriculture, and increased brood-parasitism and predation-levels associated with landscape-
scale fragmentation—both identified as threats to the viability of these species—still appear to
be adversely affecting populations of some of the MIS, especially at state and regional levels.
Effects on the species and their winter habitats could also be having a strong effect on the
population trends of these Neotropical migrants. Also, some of these mature forest species
may require some interspersed early- and mid-successional hardwood forest habitats to
complement their life-history needs (Thompson et al., 1992). Continued declines in oak-
hickory forest diversity may also have some additional adverse effects in the future for some
MIS that are more dependent upon this forest community, such as the scarlet tanager.
Finally, it may take more years before improvements in habitat quantity and quality on the
breeding-grounds for mature hardwood forest-species are reflected in increased populations
of individual MIS, especially at the state and regional levels.
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Based upon their declining, regional-population trends, the northern bobwhite, yellow-
breasted chat, wood thrush and worm-eating warbler are all listed as species of concern in the
Central Hardwoods Bird Conservation Region that includes the Hoosier and Shawnee
National Forests.

DIRECT AND INDIRECT EFFECTS ON MIS

The anticipated effects of implementing the four alternatives are based on the typical
response of the modeled habitats to each of the management or use activities. The effects
were determined by a team of wildlife biologists with more than 20 years’ professional
experience on the Forest. Direct, indirect and cumulative effects are addressed. The FEIS
addresses 13 management and use activities. Of these 13, seven were “built into” the HSI
model: restrictive management, roads and trails management, timber-harvest methods,
vegetation treatments, fire management, integrated pest management and openings and
openlands management. Their effects are reflected in the HSI and HC values. The effects of
the remaining six activities—recreational use of trails and roads, dispersed recreation,
developed recreational site use, aquatic resource management, minerals management and
land-ownership adjustment—are discussed for each alternative. See Table 3-17 for a
summary of effects in acres on MIS habitats. The discussion of effects focuses on the second
and tenth decades of implementation of the proposed Plan, the former timeframe reflecting
the end of the life of the Plan and the latter timeframe reflecting the anticipated effects of
proposed Plan management into the next century.

Table 3-17. Summary of effects on MIS habitats (in acres).

MIS Habitat Indicators from Table 3.37 Alt. 1 Alt. 2 Alt. 3 Alt. 4
above

Northern bobwhite and Grasslands, oldfields and wildlife 23,500 7,400 0 23,500
yellow-breasted chat openings in decades 2 and 10 23,500 7,400 0 23,500
Northern bobwhite and Early-successional hardwood 16,400 18,200 21,600 16,400
yellow-breasted chat forest in decades 2 and 10 7,000 13,800 5,700 14,900
Wood thrush, worm- Mature (saw-timber and old-

eating warbler, scarlet growth) hardwood forest in 200,900 200,900 200,600 200,900
tanager decades 2 and 10 181,300 186,300 261,100 181,300

1. HSI-Modeled Management and Use Activities

The direct, indirect and cumulative effects of these management and use activities are
reflected in HSI and HC scores.

a. Alternative 1

I. Early-Successional MIS
(yellow-breasted chat, northern bobwhite)

Implementation of Alternative 1 and the HSI-modeled activities would result in beneficial,
indirect effects through the second and tenth decades. This alternative would provide 23,500
acres of managed openland habitat for both early-successional MIS and 16,400 acres and
7,000 acres of early-successional hardwood habitat in the second and tenth decades,
respectively. These habitats provide the optimum benefits for both species. The HC would
increase 7 percent for northern bobwhite and 22 percent for yellow-breasted chat, due to the
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management of grasslands, oldfields and wildlife openings that would provide an increase in
both the quantity and quality of available habitat. Prescribed fire would be used to stimulate
herbaceous groundcover, increase plant diversity and promote oak-hickory regeneration. The
conversion of pine stands to oak-hickory and timber harvest by group selection also would
provide more early-successional habitat for both quail and chats.

Implementation of this alternative would result in mixed, indirect effects on MIS by the tenth
decade. Northern bobwhite would experience a small decrease in HC—almost two percent—
while the yellow-breasted chat would show improvement over current conditions—a gain of
almost 12 percent. This shift in HC is the result of the relatively small scale at which
management practices of Alternative 1 would be implemented. Once existing pine-stands
have been converted to hardwoods that have matured beyond the early-successional stages,
the habitat would become less suitable for these MIS. The continued management of
oldfields and grasslands would benefit early-successional species; but the small openings
developed by group-selection timber harvest and the limited scale of harvest in bottomlands
and uplands, offset the gains made in other habitats.

il. Mature-Forest MIS
(scarlet tanager, wood thrush, worm-eating warbler)

Implementation of Alternative 1 could result in some direct effects on the mature-forest
MIS. When mature trees are harvested by group selection, it is possible for some
individuals and/or nests to be lost in the process. Timber harvest could take place
throughout the year at scattered locations across the forest, enabling harvest to occur
outside MIS nesting-seasons, when they are the most vulnerable. The scarlet tanager would
most likely be directly affected by timber harvest, since it nests in the canopies of mature
trees. Wood thrushes and worm-eating warblers nest in shrub-cover or understory trees
and on the ground, respectively, and so are less likely to be affected.

Implementation of this alternative would provide 200,900 acres and 181,300 acres of
mature hardwood habitat in the second and tenth decades, respectively. These habitats in
unfragmented areas provide the most benefit for the three MIS. Not all of this acreage is in
unfragmented areas. Only 9,300 acres outside of wilderness areas, areas recommended for
wilderness study, Camp Hutchins and candidate wild and scenic rivers are managed to
reduce fragmentation. The annual acreage proposed for group-selection timber harvest in
mature hardwoods in the first 20 years (short term) is about 670 of the 174,300 acres
managed as uneven-aged and mature hardwood forest (0.4 percent) (Spectrum Model runs,
planning record). This hardwood harvest in the first 20 years would affect only seven
percent of the hardwood forest areas available for harvest and only five percent of the entire
Forest. The Spectrum model indicates that, in the long term (100 years), approximately 117,
500 acres of mature hardwoods could be affected by timber harvest—67 percent of the
hardwood forest available for harvest and 41 percent of the entire Forest.

Prescribed burns would generally not be done in mature forests during the breeding seasons
of associated MIS, so there should be no direct effects on them from this activity. Indirect
effects of prescribed fire in fall, winter and spring could be reductions in residual nesting-
cover at ground level the following summer nesting-season and, thus, a possible loss of worm-
eating warbler reproduction. The wood thrush likewise could be indirectly affected by
burning and any associated reduction in shrub and small-tree cover the following nesting-
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season. The scarlet tanager, a canopy-nester, would not be indirectly affected. Because the
burn areas would be rotated to provide residual cover, and the burns would be scheduled
before spring migration or after the nesting/fledgling season in the fall, any adverse indirect
effects on the warbler or thrush would be minimized.

Implementation of Alternative 1 would result in minimal direct effects on any of the
mature-forest MIS, so no change in current population trends is anticipated. Indirect
effects would result in more and higher-quality habitat and a higher HC for each species in
the short term. Scarlet tanager HC would be elevated by almost six percent, wood thrush
almost eight percent and worm-eating warbler less than one percent. Even though these
species are considered mature-forest species and there would be some degree of group-
selection timber harvest, the quality of the mature habitat would be improved with the
management practices, offsetting the loss of mature trees. In addition, the quantity of
preferred hardwood habitat would be increased due to the conversion of non-native pine-
stands to native hardwoods.

The HSI model predicts that the beneficial effects of management activities would offset the
loss of the mature timber and result in a higher HC for each of the mature-forest MIS. In
the long term (50 years), the indirect effects of the HSI-modeled activities would result in
an increased HC for each of the species. Scarlet tanager HC would be elevated almost 13
percent, wood thrush 16 percent and worm-eating warbler over 9 percent. Overall,
implementation of Alternative 1 would indirectly and beneficially affect habitat quality and
gquantity for each mature-forest MIS, resulting in slight increases in local populations and
population trends of these MIS.

b. Alternative 2

I. Early-Successional MIS
(yellow-breasted chat, northern bobwhite)

There could be some minimal, direct effects on early-successional MIS from the
management practices and use activities under Alternative 2. Prescribed burns and other
management practices for early-successional habitat would be conducted outside the typical
nesting-season and any timber harvest would not affect existing early-successional habitat.
Prescribed burns in early-successional habitats could reduce residual nesting-cover; but
since these areas would be burned only periodically, residual cover would remain most
years. The acreage of oldfield and grassland habitats would also be reduced over 50 years,
as some areas would mature into oak-hickory upland habitat.

Implementation of this alternative would provide 7,400 acres of managed openland habitat
for both species in the short and long terms, and 18,200 acres and 13,800 acres of early-
successional hardwood habitat in the second and tenth decades, respectively. These
habitats provide the optimum benefits for both species. The indirect effects would provide
improved early-successional habitat conditions for the species in the short term (20 years).
Both MIS would have elevated HC scores, up almost 13 percent for northern bobwhite and
26 percent for yellow-breasted chat. These increases are due to several factors, including
the management of grasslands, oldfields and wildlife openings. Prescribed fire would
stimulate the herbaceous groundcover, increasing diversity and promoting oak-hickory
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regeneration. The conversion of pine-stands to oak-hickory and some timber harvest by
shelterwood cutting also would provide more early-successional habitat for MIS.

Over time, the indirect effects of management and use activities would result in an elevated
HC for both species, up almost 12 percent for the northern bobwhite and 19 percent for the
yellow-breasted chat, even though the acreage of early-successional habitat is reduced.
Alternative 2 would provide less early-successional acreage in oldfield and grassland
habitats than Alternative 1, but higher-quality habitats in the remaining grasslands and
oldfields. In addition, early-successional habitats would be developed from the shelterwood
timber harvest.

Overall, implementation of Alternative 2 would indirectly and beneficially affect habitat
quality and quantity for each early-successional MIS, resulting in slight increases in local
populations and population trends of these MIS.

il. Mature-Forest MIS
(scarlet tanager, wood thrush, worm-eating warbler)

Alternative 2 would have some direct effects on mature-forest MIS. When mature trees are
harvested in a shelterwood cut, it is possible for some individuals and/or nests to be lost in
the process. This potential for loss is probably the highest for the scarlet tanager, which
nests in the canopy of mature trees. The wood thrush nests in shrub-cover and the worm-
eating warbler on the ground; thus, they are less likely to be directly affected by shelterwood
harvests. Timber could be harvested throughout the year at scattered locations across the
Forest, decreasing the possibility of adverse effects during the nesting season, the most
vulnerable time for these MIS.

Implementation of this alternative would provide 200,900 acres and 186,300 acres of
mature hardwood habitat in the second and tenth decades, respectively. These habitats in
unfragmented areas provide the most benefit for all three species. This alternative would
manage 137,800 acres outside of wilderness areas, Camp Hutchins, non-motorized areas
and candidate wild and scenic river corridors to reduce fragmentation and benefit forest-
bird diversity. The annual acreage proposed for shelterwood timber harvest in mature
hardwoods in the first 20 years (short term) is approximately 870 of the 162,700 acres
managed as even-aged and mature-hardwood forest (0.5 percent) (Spectrum Model runs,
planning record). This harvest would affect only seven percent of the hardwood forest
available for harvest and only four percent of the entire Forest. The Spectrum model
indicates that, in the long term (100 years), about only 77,900 acres of mature hardwoods
could be affected by timber harvest—48 percent of the hardwood forest available for harvest
and 27 percent of the entire Forest.

Prescribed burns would be conducted in the early spring and late fall, outside the MIS
nesting season and after seasonal migration from the area. No individuals are expected to
be directly affected by prescribed fire. Thus, no direct effects on populations of mature-
forest MIS are anticipated. Indirect effects could result from reductions in ground and
shrub nesting-cover for worm-eating warblers and wood thrushes, respectively,
immediately following a prescribed burn. The scarlet tanager, a canopy-nester, would not
be indirectly affected. Because the burn areas would be rotated to provide residual cover
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and the burns scheduled before spring migration, or after the nesting/fledgling season in
the fall, any adverse indirect effects on either species would be minimized.

Implementation of Alternative 2 would result in minimal direct effects on any of the
mature-forest MIS. Indirect effects would result in more and higher-quality habitat and a
higher HC for each species in the short term. Scarlet tanager HC would be elevated by
almost 8 percent, wood thrush 15 percent and worm-eating warbler 2 percent. Even though
these species are found in mature habitats, any adverse change in HC due to the loss of
mature trees would be offset by the conversion of non-native pine stands to preferred,
native hardwoods and the vegetative response to prescribed burns. The limited scale of the
areas that would be managed with timber harvest could provide mature timber, while
increasing the HC by providing a higher-quality habitat.

The HSI model predicts that the beneficial effects of management activities would offset the
loss of the mature timber and result in a higher HC for each of the mature-forest MIS. In
the long term (50 years), the indirect effects of the HSI-modeled activities would result in
an increased HC for each of the species. Scarlet tanager HC would be elevated 13 percent,
wood thrush 26 percent and worm-eating warbler 14 percent.

Overall, implementation of Alternative 2 would indirectly and beneficially affect habitat
guality and quantity for each mature-forest MIS, resulting in an increase in local
populations and population trends of these MIS.

c. Alternative 3

I. Early-Successional MIS
(yellow-breasted chat, northern bobwhite)

Alternative 3 allows very little active management of any type. The burning of
approximately 10,000 acres, including maintenance of approximately 2,700 acres of
barrens in natural areas, would maintain small amounts of early-successional and openland
habitats. Some larger amounts of early-successional habitats would be present under this
alternative in the short term, as former openlands succeed back to forest in the absence of
management. At the same time, much of the existing, early-successional habitat would be
reduced in quality as it succeeds to mid-successional hardwoods.

This alternative would provide no acreage of managed openland habitat for either species in
the short and long terms. It would provide 21,600 acres and 5,700 acres of early-successional
hardwood habitat in the second and tenth decades, respectively. These habitats provide the
optimum benefits for both species. The indirect effects of Alternative 3 would resultin a
declining HC in the short term. Early-successional habitats are short-lived; however, and ten
years without management would result in a 6-percent decrease in northern bobwhite HC
and a decrease of 19 percent for yellow-breasted chats. The quality and quantity of early-
successional habitats would decline as grasslands grow into brush-stands and oldfields
become pole-sized timber-stands.

Due to the lack of management activities, most oldfields and grasslands—except for 3,900

acres of pasture at Dixon Springs and 2,700 acres of natural glades/barrens—would be lost in
50 years, unless more should be developed by natural events like tornadoes or wildfires. The
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HC for the northern bobwhite and yellow-breasted chat would decline 16 percent and 60
percent, respectively, in the long term. Without management, there would be minimal early-
successional habitat.

Overall, implementation of Alternative 3 would indirectly and adversely affect habitats and so
result in decreases in both species, especially pronounced in the long term.

ii. Mature-Forest MIS
(scarlet tanager, wood thrush, worm-eating warbler)

Implementation of Alternative 3 would result in no direct effects on the mature-forest MIS
because no habitat management would be allowed. This alternative would provide 200,600
acres and 261,100 acres of mature-hardwood habitat in the second and tenth decades,
respectively. These habitats in unfragmented areas can provide 