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Appendix A

Public Involvement

Introduction

As a Federal agency, the Forest Service is required to solicit public comment on
draft plans involving significant actions under the National Environmental Policy
Act (NEPA). Further, the agency is directed to “assess and consider (the resulting)
comments both individually and collectively.” In addition, comments are viewed
as critical in shaping a responsible plan for management of the Wayne National
Forest that best meets the Forest Service’s mission, legal mandates, the goals of
NEPA and the National Forest Management Act (NFMA), and the interests of the
American public.

This appendix includes a summary of public involvement and efforts made to
engage the public in the creation of the Proposed Revised Forest Plan. Also
included is a list of the Federal, State, local agencies, and elected officials who
submitted comments. Copies of all documents received are available to the public
at the Supervisor’s Office in Nelsonville, Ohio.

Public Participation Prior to Notice of Intent

External Participation

In January 2002, the Wayne National Forest invited public comment as part of the
Need for Change analysis in preparation for drafting a Notice of Intent (NOI) to
revise the Forest Plan. To engage the public, a variety of strategies were
employed.

A letter was mailed Jan. 14, 2002, to 1,400 addressees drawn from all WNF
mailing lists. Letters were also sent to American Indian Tribes with possible
interest in management of the WNF. On that same day, a news release was sent to

more than 40 media outlets in Ohio. Three days later, a Plan Revision section was
added to the WNF website.

The WNF began publishing quarterly issues of its Forest Plan Revision
Newsletter in February 2003. This publication, sent to the Forest’s mailing list,
summarizes progress made in the revision effort.

Appendices to Final Environmental Impact Statement A-1
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A series of public listening sessions was then held at three principal towns within
the Forest. The first session was held Jan. 22 in Nelsonville, Ohio, followed by
sessions in Marietta, Ohio, on Jan. 23 and in Ironton, Ohio, on Jan. 24.

More than 150 individuals attended these three sessions, and more than 70 took
the opportunity to speak for three minutes. Their statements were recorded by a
stenographer for later review by the Planning. In addition, letters, oral comments,
and other replies were received in response to the press releases and individual
mailings. A total of 264 comments were received and recorded.

Comments at the January 2002 public meetings covered nearly every resource and
program on the Forest. Almost all individuals made a comment related to some
form of recreation, most often expressing a preference for the Forest to provide
for more or less of specific forms of recreation, such as OHV trail riding. Fewer
comments were received on a wide variety of other management issues.
Frequently mentioned topics other than recreation included:

e Vegetation management (primarily centered around timber harvest)
e Land acquisition

e Plant and animal species diversity

e Minerals management

e Wilderness / Roadless areas

A number of comments related to how the Forest had implemented direction in
the current Forest Plan and whether the Forest was providing the quantity of a
specific output as called for in the Plan, e.g., the amounts of OHV trails or timber
harvest as forecast.

Internal Participation

A review by Forest employees had generated a list of over 100 recommendations
for change. These fell into three general classifications. First, many
recommendations were simply edits to the wording of standards and guidelines
but did not change the substance of any standard or guideline. Second, other
recommendations related to the implementation of various standards and
guidelines for specific resources. The final grouping contained general
recommendations not tied to any specific resource program.

The Planning Team then reviewed the comments gathered in the January 2002
public meetings and along with those previously collected from Forest employees
to determine potential Forest Plan revision topics.

Criteria for Evaluation of Revision Topics

Comments from nearly 300 external and internal sources were considered. They
were screened to identify subjects with the significance and relevance necessary
to become potential Forest Plan revision topics using the following criteria:

A-2 Appendices to Final Environmental Impact Statement
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e Proposed topics must be consistent with Federal laws and policies and
relate to the Forest Service’s mission.

e Proposed topics must be within the responsible official’s decision-making
authority

e The proposed topic is not adequately addressed in the current Forest Plan

e The topic is proposed because is new information warrants a reevaluation
of one of the six decisions made in the Plan cited above in the first
criterion.

Public Participation after NOI

Based on the analysis of the Need for Change, the Forest Service published in the
Federal Register on April 4, 2002 a Notice of Intent to Revise the Wayne National
Forest’s Land and Resource Management Plan. The NOI contained the potential
revision topics gleaned from the public meetings, submitted comments, and
internal discussions.

The public was invited to submit comments on the Notice of Intent for 90 days
following its publication, and 626 responses were logged.

Public Meetings

Ten public meetings were held during the 90-day public comment period. All 10
took place in June 2002. Nine meetings were held in Ohio, and one was held in
Huntington, W.Va. The Huntington location was selected because it is a large
population center on the south side of the Ironton Ranger District. Comments
resulting from these meetings were included in the content analysis.

Public meetings were held in the following locations:
e June 3, Wright State University, Dayton, Ohio
e June 4, Clarion Hotel, Cincinnati, Ohio
e June 5, Radisson Hotel, Huntington, W.Va.
e June 10, Embassy Suites Hotel, Dublin, Ohio
e June 13, Logan-Hocking Middle School, Logan, Ohio
e June 22, Graysville Community Center, Graysville, Ohio
e June 24, Holiday Inn, Independence, Ohio
e June 25, Four Points Sheraton, Canton, Ohio

e June 26, Holiday Inn, Zanesville, Ohio

Appendices to Final Environmental Impact Statement A-3
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A4

e June 29, University of Rio Grande, Rio Grande, Ohio

Form Letters

The Forest Service received four unique form letters in response to the NOI. A
form letter is one in which content is exactly the same from letter to letter. Some
form letters include more than one signature. Since content analysis is not a
voting process, the unique letters were coded. Because they are interested in the
Forest Planning process and care about decisions made in the Forest Plan,
however, the names and addresses of signatories of form letters were entered into
the database of commentors. They have been kept informed as the revision has
progressed. Their geographic distribution was also noted.

Petitions

Three petitions regarding the Need for Change were received. The names of
signatories were entered into the log of persons commenting, and the text of the
petitions was coded. Petitions submitted in response to the Notice of Intent were
submitted by:

o Friends of the Wayne National Forest
° Rivers to Trails, Inc.
o Southwest Ohio Green Party.

Record of Public Comments

The original submission of all comments, including tapes of the verbal comments
provided at the public meetings, are on file in the Forest Supervisor’s Office,
Wayne National Forest, 13700 US 33, Nelsonville, OH 45764.

In order to best understand and use information provided during this phase of the
Forest Plan revision, a process known as content analysis was used. The purpose
of content analysis is to help focus those issues that will guide the revision of the
Forest Plan.

Overview of Post NOI Content Analysis

All letters received were reviewed and are retained in the planning files. A
summary of the review process and the comments received is documented in a
Content Analysis document, which is posted on the Wayne WNF website. The
original comments are available for inspection at the Forest Supervisor’s Office.

Summary of Response Statistics

It is important to note that content analysis is not a vote counting process. It is a
tool for decision makers that displays collected information. In other words, it
provides information on public input to the decision makers, so they understand
the issues and concerns of the public. Content analysis provides a summary of the
extent, content, and nature of public input, without any attempt to pass judgment
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on comments received. This approach attempts to process every comment in an
objective fashion to ensure equal consideration.

Of the 626 responses to the Notice of Intent, 57 were duplicate
submissions, leaving 566 responses to be coded. Responses were
considered duplicate if they contained identical content and were
submitted by the same individual. Form letters that contained the same
content but were submitted by different persons were not considered
duplicates.

Of the 566 responses coded, 218 were form letters. There were four
unique form letters. Responses that modified or added information to the
content of the form letter were not considered form letters.

In addition, 151 persons commenting were signatories to one of three
petitions received.

At the 10 public meetings held in June, 237 verbal comments were
received, transcribed, and coded.

Geographic Analysis of Responses

The geographic information is based on self-reporting by the respondents. No
independent effort was made to verify identity, addresses, or state of residence. In
some cases, respondents who used e-mail and did not provide demographic or
geographic information.

21 respondents, or 3.7 percent of the responses coded, identified
themselves as from outside Ohio.

Approximately four percent of the responses came from states other than
Ohio: Arizona, Georgia, Indiana, Kentucky, Michigan, Minnesota,
Nebraska, Pennsylvania, Puerto Rico, West Virginia.

Two respondents with return addresses in Australia indicated that they
were Ohio residents working overseas.

Ninety-two respondents, approximately 16 percent of all those coded,
provided an address with a zip code found in a county in which Wayne
National Forest land is located.

The scattergraph on the map below shows the location of addresses provided by
respondents. Concentrations of responses coincide with Ohio population centers
and the locations of the public meetings.
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Response Types

Respondents used several methods to submit comments; written letters, comment
forms, form letters, electronic mail, telephone, and verbal comments at public
meetings.

Electronic versions of all coded comments were made. E-mails were converted to
word-processing documents. Transcripts were provided by a legal stenographer.
Commenters who submitted lengthy documents were asked to provide their
comments electronically.

Public Participation in Development of Alternatives

A-6

Alternative Development Workshops

Three workshops were held in October and November 2003, one each in Akron,
Brookville and Athens, Ohio, to provide people with an opportunity to generate
and discuss ideas that should be considered in USDA-Forest Service decisions

about the future management of the Wayne National Forest. The meetings were
held in different locations around the state in an effort to make attendance easier
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for those who want to participate. Those unable to participate in the workshops
were encouraged to provide input on alternatives to the Wayne National Forest
office in Nelsonville.

The workshops were designed using ideas from a collaborative learning approach
(Daniels & Walker, 2001). Collaborative Learning is an approach appropriate for
natural resource, environmental, and community decision-making situations with
the following features: multiple parties, deeply held values, cultural differences,
multiple issues, scientific and technical uncertainty, and legal and jurisdictional
constraints. It emphasizes activities that encourage systems thinking, joint
learning, open communication, constructive conflict management, and a focus on
appropriate change.

The workshops were divided into three main parts. The first part of the workshop
was a series of presentations by the Forest Service to provide information on the
issues that had been identified for the revision. The second main part of the
workshops was to provide an overview of the collaborative learning process and
to involve everyone at the workshop in developing a situation map identifying
components related to revising the Forest Plan and the interrelationships of those
components. This was a way of starting the systems thinking part of the
collaborative learning approach.

During the third main part of the workshops, participants worked with other
members of the public to develop different general management approaches,
called themes, as ways to improve on the current plan. The groups then presented
their theme(s) to the entire workshop and explained their rationale and thinking
related to the theme. The themes developed by each group were posted on the
Forest’s Forest Plan Revision web site shortly after the workshops were
completed.

All of the themes developed at the workshops were carried forward and
considered by the Forest Service as alternatives were developed.
Recommendations included in some of the themes were integrated into the
alternatives developed by the Forest Service.

Additional Briefings and Updates

Discussions of the proposed Forest Plan revision alternatives were held with the
following government agencies and public groups beginning in January 2004.

e Forest biologists met with officials of U.S. Fish and Wildlife Service on
January 6, 2004.

e A partnership meeting was held with Ohio Department of Natural
Resources-Division of Wildlife on April 14, 2004.

e Two planning team members met with the Ruffed Grouse Society’s
biologist Bill Hunyadi on April 23, 2004.

e On April 21, 2004 discussions were held with representatives of the North
Country Trail Association and the National Park Service (via telephone)
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A-8

regarding their recommendations for changes in Forest Plan goals,
objectives, standards, and guidelines.

Two planning team members met with representatives of the Southeast
Ohio Oil and Gas Association on May 4, 2004.

Two planning team members met with Frontier Local School District
representatives on May 17, 2004.

Two planning team members met with Richard Cooper of “Friends of the
Wayne” to discuss the alternatives on July 8, 2004.

Forest Planner briefed officials of the U.S. Environmental Protection
Agency in Chicago on August 2, 2004 on the plan revision. Three
representatives of the Forest Service’s Region 9 office attended.

A program on the Forest plan Revision was presented to the Ohio Dept. of
Natural Resources-Division of Wildlife’s annual agreements areas
conference on August 28, 2004 at Shawnee State Park. Approximately 75
people attended representing the Ohio Division of Wildlife, Mead-
Westvaco, American Electric Power (AEP), The Ohio State University,
and U.S. Fish and Wildlife Service Law Enforcement

The director and staff of TNC were given a briefing in Columbus on the
Forest Plan revision on August 12, 2004.

The Forest Supervisor and the Forest Planner gave a briefing on the Forest
Plan revision to the Ohio Department of Natural Resources, Assistant
Director; Deputy Director for Recreation and Resource Management; and
the Chief for the Division of Forestry on August 19, 2004. The Executive
Director for Ohio Forestry Association also attended part of this briefing.

Briefing for State and county representatives of the Ohio Farm Bureau
was held for September 17, 2004.
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Public Participation after Publication of the Draft

Environmental Impact Statement

The Forest Service published in the Federal Register on April 1, 2005 a
Notice of Availability for the Draft Environmental Impact Statement and
the Wayne National Forest’s Proposed Revised Land and Resource
Management Plan.

Publication of the Notice of Availability started the 90 day comment
period which ran from April 1, 2005 through July 1, 2005.

Public Open Houses

Six public open-houses were held during the 90-day public comment
period. All 6 took place in Ohio during May 2005. These open house
sessions were informal sessions, offering the public a chance to talk with
Forest Service representatives. The goal was to provide information about
the documents that were out for review, and to help the public understand
how to participate in the public comment process.

Public meetings were held in the following locations:

e May 2, Wayne National Forest Supervisor’s Office, Nelsonville,
Ohio

e May 3, Frontier Local High School, New Matamoras, Ohio
e May 5, Ironton Ranger District Office, Pedro, Ohio
e May 10, Columbus area, Holiday Inn — I-70 East, Columbus, Ohio

e May 11, Cincinnati area, Holiday Inn — I[-275 North, Cincinnati,
Ohio

e May 16, Cleveland area, Holiday Inn, Independence, Ohio
Responses Received

The Wayne National Forest received 678 letters and 2 petitions in
response to the Draft EIS and Proposed Revised Forest Plan during the 90
day comment period.

Record of Public Comments

The original copies of all responses are on file and available for inspection
at the Forest Supervisor’s Office, Wayne National Forest, 13700 US 33,
Nelsonville, OH 45764.
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Overview of Content Analysis

A content analysis process was used to understand and use information
received during this phase of the Forest Plan revision. The purpose of
content analysis is to help focus those issues that will guide the revision of
the Forest Plan.

All letters received were reviewed and are retained in the planning files.
The Content Analysis process used at this stage is described in Appendix
B to this Final Environmental Impact Statement.

Of the 678 responses received on the Draft EIS and Proposed Revised
Forest Plan, 190 of these were unique original letters, and 488 were form
letters. Responses were received from 34 different states. No responses
were received from outside of the United States.

Form Letters

The Forest Service received five form letters in response to the Draft EIS
and Proposed Revised Forest Plan. Form letters are letters that are
received from different individuals but are identical in content. In cases
when letter text paraphrases the content of a form letter with no change in
meaning, the letter is still treated as a form. For our content analysis
process, we had to receive five or more letters with identical or very
closely paraphrased text for the letters to be considered a form letter.

One of the form letters was produced and sent to the Wayne using a letter
generator on the World Wide Web. Two different web sites (Heartwood

and the Buckeye Forest Council web sites) generated essentially the same
letter. All someone had to do was insert their name and address and then
click submit to send the letter to the Wayne NF. We received 285 copies
of this form letter.

One form letter was a postcard which the Buckeye Forest Council sent to
their mailing list asking that the postcard be clipped out and mailed to the
Wayne NF. We received 35 of these postcards.

We received a package of form letters from the Buckeye Forest Council,
mailed to us from a single source that had a form letter with different
persons each signing an individual copy. In some cases the signatures
were legible and some were not. Some persons signing these gave their
address, some did not. We received 154 copies of this form letter.

The two other form letters were letters written that included exactly the
same relevant comments. We received 8 copies of one from grouse
hunters and 6 copies of one from OHV riders.

The names and addresses of signatories of form letters were entered into
the database of commenters. Some form letters include more than one
signature. If an address was included, the geographic distribution was also
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noted. Many of the form letters included a statement that said basically to
include their comments in the record but do not put them on a mailing list.
For those persons who requested not to be on our mailing list, they were
not added to our Forest Plan Revision mailing list.

Petitions

Two petitions regarding the Draft EIS and Proposed Revised Forest Plan
were received. The names of signatories were entered into the log of
persons commenting, and the text of the petitions was coded. Petitions
submitted in response to the Drafts were submitted by:

o Heartwood — 3007 signatures *
o Buckeye Forest Council — 14 signatures

* Heartwood stated that these petitions included 3097 signatures. A Forest Service
count of the signatures found duplicate pages and duplicate signatures. The Forest
Service count showed 3007 unique signatures.

The Heartwood petition names 23 national forests that the petition states it
refers to; one of these forests is the Wayne National Forest.

Geographic Analysis of Responses

Unique Responses

The forest received 190 unique responses. The geographic information
below is based on self-reporting by the respondents who provided an
address and who prepared a unique response. No independent effort was
made to verify identity, addresses, or state of residence. In some cases,
respondents did not provide an address that could be used for demographic
or geographic information. See Table A-1 on the following page for a
breakdown of percentage of responses received from geographical areas.

Form Letter Responses

The forest received 488 form letter responses. The geographic
information below is based on self-reporting by the respondents who
provided an address and who sent in a form letter response. No
independent effort was made to verify identity, addresses, or state of
residence. In some cases, respondents did not provide an address that
could be used for demographic or geographic information. See Table A-1
on the following page for a breakdown of percentage of responses
received from geographical areas.
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Table A-1: Demographic Breakdown of Where Responses to the DEIS
and Draft Revised Forest Plan Came From

Percent of Responses Percent of
Responses
*) ®) From within
Response Type (C) the 12 Counties
From From No Zi where Wayne
within outside Code IrFfo NF is located
Ohio OH (Subset of
Column (A))
Unique Letters 72% 8% 20% 30%
Form Ltr 1 —
Buckeye Forest 18% R0% 2% 6%
Council and
Heartwood
Form Ltr 2 - 50% 13% 37% 13%
Grouse hunters
Form Ltr 3 —
Buckeye Forest 70% 6% 24% 12%
Council
Form Ltr 4 — 0 0
OHYV Riders 83% 17% 0 0
Form Ltr 5 —
Buckeye Forest 95% 3% 2% 1%
Council

Response Types

Several methods were used to submit responses; hand written letters,
comment forms, form letters, post cards, and electronic mail (email).

Electronic versions of all response letters were made. E-mails were
converted to word-processing documents.
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Appendix B

The Analysis Process

Introduction

This appendix provides additional detail on the processes used in revising the
Wayne National Forest’s Land and Resource Management Plan (Forest Plan).
This information supplements the affected environment and effects analyses
found in Chapter 3 of this Final EIS. Detailed information on the process
available in other Appendices is referenced but not repeated.

Analyses covered in this appendix include the following major topic areas:
e Public Involvement and Issues Identification (See Appendix A)
e Analyses Prior to the Development of Alternatives
e Development of Alternatives

e Effects Analyses

e Content Analysis of Responses to the Draft EIS and Proposed Revised
Forest Plan

These analyses were performed to fulfill the requirements of the Forest and
Rangeland Renewable Resources Planning Act (RPA) of 1974 as amended by the
National Forest Management Act (NFMA) of 1976. These Acts require that
renewable resource programs be based on a comprehensive assessment of present
and anticipated uses. The demand for and supply of renewable resources must be
determined through an analysis of environmental and economic impacts. The
implementing regulations developed for these acts are in Code of Federal
Regulations (CFR), Title 36, Part 219 (36 CFR 219). The Wayne National Forest
(WNF) is revising its 1988 Plan under the 1982 version of 36 CFR 219.
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Public Involvement and Identification of Issues

The public involvement process and the process used in the identification of
issues are fully discussed in Appendix A to this Final EIS. In the interest of saving
printing costs and paper, it is not repeated here.

Analyses Prior to Development of Alternatives
Analyses of the Management Situation

The analysis of the management situation is a determination of the ability of the
planning area covered by the Forest Plan to supply goods and services in response
to society’s needs. The primary purpose of this analysis is to provide a basis for
formulating a broad range of reasonable alternatives. The analysis may examine
the capability of the unit to supply outputs both with and without legal and other
requirements.

“Analysis of the Management Situation” reports (AMS) were developed under the
1982 Planning Rules for all Forest resources (36 CFR 219.12(¢e) and FSH 1909.12
Section 3.4). The AMS reports were prepared using the format shown in Figure B
- 1.
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Resource

Appendix A  Introduction

State why this resource is important and tie the importance to our Forest Service Mission.

Existing Management Situation

1. Summarize the existing management plans and the direction included those plans.
(Refer to Forest Plan goals and objectives, standards and guidelines, land
classifications, forest policies, and forest supplements to manuals or handbooks.)

2. Summarize actual current outputs and activities.

3. Describe projected outputs and activities, if current management direction were to
continue into the future. (If different than projections shown in the forest plan, display
and explain the differences.)

4. Describe the expected future conditions of the forest, if current management direction
were to continue into the future.

5. Describe any known problems with the existing direction or situation.

6. Assess the Forest's capability to supply this resource.

7. Assess the demand for this resource from the Forest.

Conclusions

8. Describe the need and opportunities for the Forest to establish or change management
direction.

9. Assess the Forest's ability to resolve the issues and concerns through the planning

process.
10. Assess and display the range within which it is possible to formulate alternatives.

REFERENCES:

APPENDICES:

Figure B - 1. Analysis of the Management Situation Format.

Benchmark analyses were prepared as part of the AMS and are described in the

next section of this appendix.

Forest specialists prepared the AMS for their area of expertise with input and

advice from both Ranger District personnel and Regional Office specialists. As
the AMS reports were completed they were posted on the Forest’s public web

site. The public was informed of the availability of the AMS reports via the

Forest’s planning newsletter. As is the case of all information that has been placed

on the Forest’s public web site, the Forest offered to send a printed copy to
anyone who requested it.

Descriptions of the processes used by the individual specialists in preparation of

their AMS are disclosed in the AMS reports.
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B-4

The AMS reports located on the Forest’s public web site and in the Plan revision
hard copy files are hereby incorporated by reference.

Benchmark Analyses

The purpose of benchmark analysis is to define the range within which
alternatives can be constructed. There are five benchmark analyses required to
meet the minimum management requirements (36 CFR 219.12).

e Minimum level of management

e Maximum Present Net Value (PNV) for both market (timber) and non-
market (personal use) commodities

e Maximum PNV for only market commodities

e Current level of management — the selected alternative for the current
plan.

e Maximum level of production of selected goods and services.

The current plan looks at timber production (unconstrained, single tree selection,
and uneven-aged), maximum late successional, maximum early succession,
maximum non-motorized recreation, and maximum ORV use. Many other
Forrest’s plans only do Maximum timber.

The starting point for conducting the benchmark analyses was to examine and
consider the work done for benchmark analyses during development of the 1988
Forest Plan. The benchmark analysis for the original Forest Plan is discussed and
explained in the 1986 Draft EIS in Chapter 2, Table 2 - 1 through Table 2 - 7 and
in Appendix B to that document, Part 6 (USDA Forest Service, 1987). The
analysis done at that time met the requirements of the 1982 planning regulations.

The Forest Operations Research Analyst — with input and advice from the Forest
Silviculturist, Regional ORA, and Forest Service Research Scientists — reviewed
the 1986 information. The review found that the benchmark modeling and yield
table assumptions done in 1986 still portrayed the outside limits for the required
benchmarks with the exception of taking into account the new lands that had been
added to the WNF since the analysis was completed.

Based on the review, the 1986 Benchmark projections were updated to account
for the new acreage acquired by the Forest. Since the 1988 Forest Plan was
developed, the Forest has added over 50,000 acres to its land base (the original
analysis was based on the 1982 total of 176,787 acres). This change was
addressed by assuming that the relationship between the original and acquired
acres is such that, on average, the newly acquired acres look like the acres used
for the original analysis. The benchmarks were then adjusted proportionally to
account for the added acres.

Table B - 1a and 1b present the results of this analysis.
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Table B - 1a. Updated Benchmark Analysis

Appendix B — The Analysis Process

Benefit Measure Units Decade Benchmarks
Max. PNV
Market/ Max. PNV |Max. Timber
Min Level | Assigned Market for5
Vegetative Management Mgmt. Values |Values Only | Decades
Veg. Comp. Oak-Hickory M-Acres 1 150.26 | 147.49 149.87 146.30
Mix. Decid. Hardwoods M-Acres 1 42.82 45.20 42.82 47.97
Pine & Pine-Oak M-Acres 1 35.15 45.73 32.51 31.06
Oak-Hickory M-Acres 5 152.11 141.01 148.94 138.37
Mix. Decid. Hardwoods M-Acres 5 44.01 54.98 44.93 67.93
Pine & Pine-Oak M-Acres 5 32.51 29.34 31.45 19.03
Tbr. Quan. Uneven_age Harvest MMBF/Yr 1
Even-age Harvest MMBF/Yr 1 3.30 0.79 11.76
Uneven_age Harvest MMBF/Yr 5
Even-age Harvest MMBF/Yr 5 8.85 3.30 14.54
Even-aged Harvest
Clearcut M-Acres/Yr 1 0.79 0.13 3.44
Shelterwood M-Acres/Yr 1 0.13 0.53
Uven-aged Harvest
Selection M-Acres/Yr 1
Even-aged Harvest
Clearcut M-Acres/Yr 1.85 0.13 2.91
Shelterwood M-Acres/Yr 0.13 0.40 0.26
Uven-aged Harvest
Selection M-Acres/Yr 5
Even-aged Harvest MMBF/Yr 1 9.65 211 33.57
Uven-aged Harvest MMBF/Yr 1
Total Harvest Volume MMBF/Yr 1 9.65 2.1 33.57
Total Harvest Volume MMBF/Yr 5 25.24 9.52 41.50
Long Term Sustained Yield MMBF/Yr N/A 33.30 10.44 44.01
Suitable Timber Land M-Acres 1 205.37 22.60 218.46
WdIf. Hab. Openings M-Acres 5 1.06 8.46 4.36 4.36
Small Lakes/Ponds Acres 5 178.41 178.41 178.41 178.41
Marshes Acres 5 22.47 22.47 22.47 22.47
Veg. Div. Open/Shrubland M-Acres 1 6.48 6.74 6.74 6.74
Early Successional M-Acres 1 714 15.59 8.72 29.21
Intermediate Hardwoods M-Acres 1 30.79 30.79 30.79 30.79
Mast Producing Hardwoods (40-99yrs) M-Acres 1 114.32 | 111.54 114.32 101.63
Mast Producing Hardwoods (100+ yrs) M-Acres 1 40.70 34.76 38.85 32.38
Open/Shrubland M-Acres 5 3.44 6.74 6.74 6.74
Early Successional M-Acres 5 0.93 19.43 4.36 27.09
Intermediate Hardwoods M-Acres 5 2.1 42.42 5.81 74.01
Mast Producing Hardwoods (40-99yrs) M-Acres 5 67.14 74.54 68.33 77.71
Mast Producing Hardwoods (100+ yrs) M-Acres 5 125.95 61.19 118.55 27.62
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Table B - 1b. Updated Benchmark Analysis.

Wayne National Forest

Benefit Measure Units Decade Benchmarks
Max.
Max. Single| Uneven- | Max. Late | Max. Non- |Max Early
Vegetative Management Tree. aged Mgmt. Succ motorized | Succ
Veg. Comp. Oak-Hickory M-Acres 1 149.87 148.02 147.62 147.49 |149.47
Mix. Decid. Hardwoods M-Acres 1 42.82 45.33 45.20 45.20 | 45.86
Pine & Pine-Oak M-Acres 1 32.51 31.85 32.38 32.51 | 30.00
Oak-Hickory M-Acres 5 130.57 138.90 141.01 140.35 |139.43
Mix. Decid. Hardwoods M-Acres 5 64.10 57.49 54.98 54.71 | 64.76
Pine & Pine-Oak M-Acres 5 30.53 28.81 29.21 30.13 | 21.01
Tbr. Quan. Uneven_age Harvest MMBF/Yr 1 2.70 2.83
Even-age Harvest MMBF/Yr 1 4.23 3.70 8.46
Uneven_age Harvest MMBF/Yr 5 5.68 5.51
Even-age Harvest MMBF/Yr 5 8.72 7.14 | 12.29
Even-aged Harvest
Clearcut M-Acres/Yr 1 0.93 0.79 1.98
Shelterwood M-Acres/Yr 1 0.13 0.26
Uven-aged Harvest
Selection M-Acres/Yr 1 1.98 1.32
Even-aged Harvest
Clearcut M-Acres/Yr 5 1.85 1.45 2.51
Shelterwood M-Acres/Yr 5 0.13 0.13 0.26
Uven-aged Harvest
Selection M-Acres/Yr 5 6.61 3.44
Even-aged Harvest MMBF/Yr 1 12.29 10.57 | 24.32
Uven-aged Harvest MMBF/Yr 1 9.65 10.04
Total Harvest Volume MMBF/Yr 1 9.65 10.04 12.29 10.57 | 24.32
Total Harvest Volume MMBF/Yr 5 20.48 19.69 24.85 20.62 | 35.02
Long Term Sustained Yield MMBF/Yr N/A 20.48 19.69 30.40 2590 | 46.65
Suitable Timber Land M-Acres 1 222.42 218.32 210.79 169.69 |218.85
WdIf. Hab. Openings M-Acres 5 4.36 4.36 4.36 4.36 4.36
Small Lakes/Ponds Acres 5 178.41 178.41 178.41 178.41 |178.41
Marshes Acres 5 22.47 22.47 22.47 2247 | 22.47
Veg. Div. Open/Shrubland M-Acres 1 6.74 6.74 6.74 6.74 6.74
Early Successional M-Acres 1 N/A N/A 17.97 16.39 | 29.74
Intermediate Hardwoods M-Acres 1 N/A N/A 30.79 30.79 | 30.79
Mast Producing Hardwoods (40-99yrs) M-Acres 1 N/A N/A 110.35 111.14 |102.29
Mast Producing Hardwoods (100+ yrs) M-Acres 1 N/A N/A 33.57 34.36 | 32.38
Open/Shrubland M-Acres 5 6.74 6.74 6.74 6.74 6.74
Early Successional M-Acres 5 N/A N/A 19.30 15.86 | 28.15
Intermediate Hardwoods M-Acres 5 N/A N/A 37.67 31.85 | 75.73
Mast Producing Hardwoods (40-99yrs) M-Acres 5 N/A N/A 77.18 75.20 | 78.11
Mast Producing Hardwoods (100+ yrs) M-Acres 5 N/A N/A 63.44 73.61 | 25.11
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Species Viability Analysis

The process used to analyze species viability on the WNF is fully
discussed in Appendix E to this Final EIS titled “Plant and Animal
Diversity”. To save printing costs and paper, it is not repeated here.

Reasonably Foreseeable Development Scenario for Oil and Gas

To help evaluate the oil and gas resources on the WNF, the Division of
Mineral Resources of the Bureau of Land Management prepared a
Reasonably Foreseeable Development Scenario for Forest. Completed it in
January, 2004, this report is included in its entirety in Appendix G to this
Final EIS. To save printing costs and paper, it is not repeated here.

A summary of that report follows:

Increased national demand for energy has increased the price producers
receive at the wellhead. Consequently, interest in drilling wells on
federally owned surface of the WNF has increased. The Forest’s Federally
owned surface overlies a mix of mineral estate that is classified as either
Federal, Reserved, Outstanding, or a combination thereof. Based upon a
survey of local oil and gas producers, a forecast of the total number of new
wells and associated surface disturbance that will likely occur on Federal
surface over the next 10 years, regardless of mineral classification, is
shown in Table B - 2 for each of the three organizational units of the
Forest:

Table B - 2. Projected Oil and Gas Development over the Next 10 Years.

Athens Unit Marietta Unit Ironton Unit

Number of new wells drilled over next 10 years 24 110 100
Miles of new access road needed 5 21 19
Total acres of surface disturbed by oil & gas drilling 27 135 110
activity before reclamation

Total acres of surface needed to support drilled wells that 1 59 51
are completed for production (excess disturbance

reclaimed)

Number of depleted wells plugged over next 10 years 82 26 0
Total acres reclaimed by plugging depleted wells 451 14.3 0

Appendices to Final Environmental Impact Statement B-7



Appendix B — The Analysis Process Wayne National Forest

Federally owned minerals make up about 40 percent of the mineral
ownership on the WNF. Federal minerals are the only class of mineral
estate for which the Forest Service may determine whether land will be
made available for oil or gas development. The above projection assumes
that:

e All Federal minerals in the Forest are available for lease unless
precluded by law.

e All Federal minerals are timely leased upon request with only
standard lease stipulations.

e Drilling permits for Federal minerals are timely processed.

e Oil and gas prices remain at or above current levels.

Social Assessment

During 2002 and 2003, the Wayne conducted a social assessment which
was completed and published in January 2004.

The purpose of the Social Assessment was to characterize the social and
economic environment of the Wayne National Forest by showing the
relationship and linkages between National Forest System land and
communities." The goal of this assessment was to help the Forest Service
and the public to:

e Better understand the relationship between public lands and
communities

e Identify specific elements of the current forest plans that may need
to be changed

e Assemble the information needed to evaluate trade-offs between
options for future forest management.

The information from this assessment points out the WNF’s unique
position and helps clarifies the Forest’s role in, and key contributions to,
the local community, the State, and the nation. The assessment can be
broadly useful to the Forest and the public, as a basis for well-informed
consideration of future alternatives within and beyond the planning
process.

The assessment is intentionally broad in scope and multi-faceted to
provide a context for Forest Plan revision. It builds a contextually-rich
foundation that reveals the parts, amounts, patterns, and dynamics of the
area in and around the WNF. It also aids in understanding the history
behind the current situation. Findings from the social and economic

' 36 CFR 219.1 (b)(14) (1982)
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assessment will be used in concert with other resource information and
assessments, the analysis of the management situation, need for change
and the Notice of Intent. The social assessment will be further used in
describing the affected environment; helping to set a reasonable range of
alternatives, and providing a baseline for effects analysis of the Forest
Plan revision.

The assessment is divided into three primary sections. The first section
provides the background to the social landscape of the Forest. This section
discusses pre-history, frontier and early industry, and the Federal
acquisition of lands that led to the creation of the WNF. It also describes
forest planning. The second section focuses on the regional socio-
economic conditions in the study area, Southeastern Ohio, including the
12 counties in which the Forest lies. The demographic and economic
characteristics of the region are described, including the impacts of
National Forest land ownership on local governments. The third section
assesses the role of Forest-specific resource industries, both commodity
(timber, other wood products, and subsurface commodities such as coal,
oil, and gas) and non-commodity (recreation).

The Social Assessment utilized data from a number of publications,
Federal agencies not related to the Forest Service, and from a contract to
analyze economic and social statistics for Ohio and for the 12 counties in
which the WNF owns land (Woods and Poole, 2002). A complete listing
of the references used is included in the assessment.

The processes used in preparing the Social Assessment are disclosed in the
assessment document. They are incorporated here by reference.

Recreation Feasibility Study

During 2002 and 2003, the WNF prepared a Recreation Feasibility Study.
The purpose of this Recreation Feasibility Study was to assist the Forest in
developing its current recreation program into one that offers the most
appropriate opportunities from a standpoint that considers natural
resources, demographics, and local economies. The specific objectives of
this study were:

e To determine potential recreational opportunities by taking into
account:

o User demands and trends
o An outdoor recreation user profile

o Recreational opportunities currently available in southeast
Ohio and nearby states

o Gaps between demand and offerings
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o The impact of recreational opportunities on surrounding
communities.

e To determine how the WNF can position itself to work with local
communities to:

o Better meet public desires and community political agendas

o Meet the capital investment and maintenance projects
needed to implement and sustain the proposed objective.

The study resulted in two documents, an Executive Summary and the
detailed Technical Report.

The Technical Report provides the detailed findings of the feasibility
study. Findings are reported textually, and graphs and tables are included
whenever appropriate. The Technical Report is meant only to provide the
reader with a report of these findings, not a report of their implications.
The Executive Summary provides the implications of the results,
recommendations, and suggestions for further research and monitoring of
the recommendations. Both of these documents are available at the WNF
supervisor’s office.

Methodology

Any recreation feasibility study conducted for the Forest Service must
follow the guiding principles of its mission statement. The outcome
strategy for the recreation program must balance the diverse interests of
citizens while protecting the public lands under Forest Service jurisdiction.
In addition, the strategy must take into account the economic impact on
the surrounding areas and promote economic development on State,
regional, and local levels. Thus, including the opinions of policy makers,
business owners, and local recreation users is not only instrumental in
insuring a viable recreation program that represents the needs of the local
areas, it also allows the Forest Service to meet its mission goals of
“listening to people and responding to their diverse needs in making
decisions” and “forming partnerships to achieve shared goals” (USDA
Forest Service, 2002a).

Data collection for the Recreation Feasibility Study followed these
guidelines. Input was obtained from a wide variety of WNF stakeholders,
potential users, and existing data sources. Table B - 3 provides an
overview of the methods use and the objective for each.
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Table B - 3. Overview of Methodologies Utilized in Recreation Feasibility Study.

Methodology

Objective

Secondary Data Review

Understand national and regional recreation trends.
Identify public attitudes toward uses of the National Forest.
Identify county population and economic indicators.
Identify recreational opportunities and shortfalls.

Stakeholder Interviews

Determine the knowledge, attitudes, and opinions regarding local
recreational activities and opportunities and WNF multiple use
programs.

Understand the role of recreation in the area.

Identify issues relevant for developing a working relationships with
WNF.

Area Outdoor Recreation Users: Telephone
Interviews in 4 urban areas in proximity to
WNF

Identify Recreation Use of Potential Users.

Identify Needs of Recreation Users.

Identify ways to improve recreation enjoyment.

Find the level of awareness and knowledge of WNF.

Develop an area recreation user profile.

Determine the general indicators of regional public use of WNF.

Town Meetings

Secondary Data Review

Identify recreational opportunities.

Identify entrepreneurial opportunities.

Determine ways for WNF and communities to work together.
Develop criteria to prioritize recreation expansion opportunities.

Two primary sources provided data on national and regional outdoor
recreation trends and attitudes toward public lands — the National Survey
on Recreation and the Environment (NSRE) (USDA Forest Service,
2002b) and the Recreation Roundtable Survey (RSW, 2000). National
public land attitudes and user information was obtained from publications
by H. Ken Cordell et al. (Cordell et al., 1999; 2001). In addition, other
data presented were obtained from the Ohio Department of Development
(ODOD) and the Ohio Department of Natural Resources (ODNR). Finally,
map data were gathered from a variety of sources, including Wayne
National Forest (WNF), ODNR, American Electric Power Land
Management Department, and Mead/Westvaco Paper Company.

Stakeholder Interviews

The first phase of this project was to identify and interview stakeholders
from the counties surrounding each of the three WNF Units in addition to
relevant state officials. Area stakeholders included local government
officials, environmental activists, recreation users, WNF employees,
related service or business people, and other community activists. The
final number of personal interviews totaled 107. Stakeholders were
identified through a three-stage process:

e Potential stakeholders were identified by collecting names of all
government (local, county, regional, and state level) officials,
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business owners, recreation associations, environmental groups,
and other related individuals in the area

WNF officials provided lists of relevant parties

During the personal interview, each individual was asked to
provide names and telephone numbers of other appropriate
individuals.

Interview questions focused on existing and potential recreational
opportunities, the role of recreation in the area, perceptions of the WNF,
and potential recreation-oriented partnerships. Appendix A to the
Recreation Feasibility Study provides the questions asked of stakeholders
and a list of the entities represented.

For the purpose of analysis, interviewees were divided into groups across
two criteria: stakeholder status or organization and county or area
represented. For stakeholder status, such as the type of self-identified
organization to which a respondent belonged, seven groups were created.
They are:

Local officials (county commissioner, mayor, OSU extension
county agent, chamber of commerce, community action
organization, regional planning commission, county engineer)

Service or business people (economic development, business,
private animal reserve)

Environmental organization officials (environmental

association/organization, Resource Conservation and Development
[RC&DY])

Public recreation officials (recreation-oriented association, city or
county public recreation, citizen, Governor’s Office of Appalachia)

Tourism officials (visitor bureau, Ohio Historical Society, higher
education/college or university, Ohio Division of Travel or
Tourism, Ohio Travel Association, county historical society,
tourism association, college)

WNF officials

Park, forest, and reserve officials (ODNR/wildlife/State
parks/forestry/natural areas and preserves, park district or county
or metro).

As for the counties or regional areas represented among the interviewees,
eight groups were created. They are:

Athens region counties (Perry, Morgan, Athens, Hocking, and
Vinton Counties)
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e Ironton region counties (Washington, Noble, and Monroe

Counties)

e Marietta region counties (Jackson, Gallia, Scioto, and Lawrence
Counties)

e WNF

e State agency

e County/metro park district
e Franklin County

e Muskingum County.

Initial content analyses of the interview responses revealed that most
responses could be categorized into mutually exclusive and exhaustive
themes. Therefore, responses could then be coded into a database and
statistically analyzed. Analysis consisted of identifying patterns and
comparisons across stakeholder groups and regional units. Statistical
analyses (chi-square tests) were conducted to determine significant
differences among groups (by stakeholder groups and by WNF Unit).
Only statistically significant differences at the p <.10 level are presented
in this report.

Area Outdoor Recreation Users

The second phase of this study was a telephone survey of outdoor
recreation users from four urban communities surrounding the WNF:
Cincinnati, Cleveland, and Columbus, Ohio, and Charleston, West
Virginia. These four areas were identified by WNF staff as primary
sources of users of WNF recreation resources. A total of 400 telephone
interviews were conducted, with 100 interviews in each of the four urban
areas. A random sampling procedure was used, where all potential
households with telephones in the target area were eligible to be chosen.
Once a household was identified, a second random procedure was used to
choose from the adults (18 years or older only) living in the household.
Only people who had participated in an outdoor recreational activity
within the past year were interviewed.

Area outdoor recreation users were asked a series of questions regarding
their recreational activities, satisfaction with activity locations, awareness
and perceptions of WNF, and attitudes toward recreation and the natural
environment. Appendix B to the Recreation Feasibility Study is a version
of the telephone interview questionnaire that has been modified to
eliminate the programming used by the computer-assisted software in
administering the survey.

A wide range of statistical techniques was used to analyze the telephone
survey data. The margin of error for the total sample is p < .05. However,
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when data are presented for the four urban areas, specific outdoor
recreation activities, or WNF visitors, the margin of error increases,
depending on the number of respondents fitting the criteria. The smaller
the group the less reliable the data. Therefore, caution must be taken when
viewing these data.

A user profile was created using discriminant analysis and is described in
detail in Appendix D of the Technical Report on the Recreation Feasibility
Study. Statistically significant differences among groups at the p < .05
level are presented throughout the report.

Town Meetings

The final phase of this study was to conduct public town meetings. Six
town meetings were held in “gateway communities” surrounding WNF.
Communities were chosen by WNF staff and represented travel pathways
into WNF Units. Notification of the town meetings was sent to area
newspapers for publication. In addition, all stakeholders who were
interviewed were sent information regarding the town meeting locations
and were invited to attend personally and/or to pass on the information to
other interested parties. Information on the town meetings was also given
to tourism and visitor organizations in the areas surrounding the town
meeting locations.

Participants in the town meetings were assigned to groups to discuss one
of three questions on recreation, entrepreneurial opportunities, or ways to
enhance WNF/community working relationships. The fourth group was
asked to provide feedback on how to prioritize these opportunities. Once
individuals were assigned to a group, they were asked to write down their
ideas individually and then to discuss them as a group to identify their top
ranked responses. These responses were then presented to all town
meeting participants for discussion. Appendix C provides the town
meeting agenda and a listing of the number of participants and the
organizations they represented. All individual and group responses were
listed for each question and patterns were identified. These patterns are
given throughout the Technical Report.

Roadless Area Analysis

The process used in analyzing the potential for roadless areas on the Forest
is fully discussed in Appendix C to this Final EIS. To save printing costs
and paper, it is not repeated here.

Wild and Scenic Rivers Analysis

The Wild and Scenic Rivers Act of 1968 was passed to provide a process
by which a river that is “free flowing” and possesses “outstandingly
remarkable” characteristics may be evaluated for Wild and Scenic River
designation (USDA Forest Service, 1990)
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The Little Muskingum River was identified in the Nationwide Rivers
Inventory prepared by the Heritage Conservation and Recreation Service,
U.S.D.IL, in 1982 for potential inclusion in the Wild and Scenic River
System.

The Little Muskingum is a 57-mile long stream that winds across
Washington and Monroe Counties in southeastern Ohio. The river runs
south from Ethel, Ohio, through the WNF, eventually completing its 57-
mile journey to the Ohio River near Cornerville, Ohio. The river corridor
ranges from one-half to one mile wide, which includes some of the river’s
flood zone. Of the 16,700 total acres in the river area corridor,
approximately 4,000 acres (24 %) are under National Forest System
administration. The Little Muskingum is a slow, relatively shallow river
with an average fall of 3 feet per mile. The river is canoeable in the spring
and fall, except during periods of high, turbulent water or periods of
extreme drought. The river flows through forested, pasture, and farm land.
Four historic wooden covered bridges cross the river along its 57-mile
course. There is also evidence of roads, mineral activities, utility lines, and
timber harvest throughout the corridor. (Final EIS, Appendix D, 1987)

Two additional rivers traverse Southeastern Ohio counties, the Salt Creek
and Hocking River, are also listed on the National Rivers Inventory (NRI).
However, the eligible segments of these rivers do not fall within WNF
boundaries, and therefore are not evaluated by the Forest Service for Wild,
Scenic, or Recreation River consideration.

In 2002, the WNF completed the Watershed Integrity Analysis. This
analysis provided an assessment of the health or integrity for watersheds
containing National Forest System (NFS) lands within the Wayne’s
proclamation boundaries. The watershed analysis concluded that, with the
exception of the Little Muskingum River, rivers/streams within the 15
major watersheds located on the Forest were not considered “outstanding
resource waters”. In other words, these aquatic systems were not
considered exceptional warm water habitats for aquatic species.

Historical Background

The Little Muskingum River was one of 1,524 rivers listed in the U.S.
Department of Interior’s 1982 Nationwide Rivers Inventory to have
potential for inclusion in the Wild and Scenic River System.

When the 1988 Forest Plan was being revised, the Forest Service decided
to postpone the eligibility study for the Little Muskingum River until the

next Forest planning cycle. The Forest Service’s rationale for postponing
the eligibility study was based on two key factors:

e Standards and guidelines in the Forest Plan (for Management Area
2.1) would adequately protect the river’s values until an eligibility
study could be completed.
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e The WNF then had an active land acquisition program in the
Marietta Unit (location of Little Muskingum River and it would be
more appropriate to complete a study at a later date when
additional NFS land along the river had been acquired.

American Rivers, Inc. appealed the Forest Service’s decision to defer the
eligibility study on the premise that Forest Service national direction
mandates all potentially eligible rivers within a National Forest’s
proclamation boundaries be studied during Forest Plan revision or
immediately after in a separate study. The Forest Service settled with
American Rivers, Inc. by agreeing to begin an eligibility determination
study for the Little Muskingum River soon after the Forest Plan was
revised. (USDA Forest Service, 1990)

An evaluation team involving Forest Service specialists and an advisory
committee that included key local stakeholders was formed to study the
Little Muskingum River’s eligibility potential. Many other Federal, State,
and private organizations specialists contributed to this study. The Little
Muskingum River Eligibility Determination for Wild and Scenic River
System study was completed in January 1990, and a copy of this study is
filed at the Forest supervisor’s office in Nelsonville, Ohio, and its Marietta
ranger district office.

An evaluation team involving Forest Service specialists and an advisory
committee that included key local stakeholders were formed to study the
Little Muskingum River’s eligibility potential. Many other federal, state,
private organizations specialists also contributed to this study. The Little
Muskingum River Eligibility Determination for Wild and Scenic River
System study was completed in January 1990. A copy of this study is filed
at the Wayne’s headquarters in Nelsonville, OH and its Marietta office.

The Little Muskingum River’s natural characteristics were examined
against the criteria set forth in the Forest Service Handbook (FSH
1902.12, Chapter 8) for wild, scenic, and recreation Rivers. The 1990
study found the Little Muskingum River to contain no values that were
considered “outstandingly remarkable” and therefore was determined to
ineligible for Wild, Scenic, or Recreation (WSR) River nomination. One
of the primary reasons for the river’s ineligibility determination was its
close proximity to roads, bridges, utility corridors, oil and gas wells,
farms, residences, and small towns. This was confirmed during visits and
discussion with American Rivers, Inc. Public Lands Specialist (Jamie
Fosburgh) and the Forest Service’s national Wild and Scenic Rivers’
Coordinator (Dean Lundeen). Furthermore, there was consensus among
the interested public that the river did not qualify under the national WSR
system (USDA Forest Service, 1990).

However, the Evaluation Team felt the river’s characteristics could
improve over time and that it should be re-evaluated for Wild, Scenic, or
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Recreation River consideration in the next 10 to 20 years. This conclusion
was based on two assumptions:

e The land within the river corridor would continue to revert from
farm and pasture land to forest at a somewhat rapid pace.

e The Forest Service land acquisition program would continue to
acquire more land along the river corridor at a rapid rate. (USDA
Forest Service, 1990)

A March 2003 review of the Forest’s land status atlas found less than 200
acres of additional river frontage had been acquired by the Forest Service
since 1990. GIS was used to view 1996 digital ortho quads (latest quads)
to get an overall picture of how the landscape surrounding the river
corridor appeared since the 1990 study. Numerous farms, pastures, and
other developments clearly remained. New information on watershed
conditions was collected and analyzed through a detailed ecological
analysis of the Little Muskingum watershed in May 2002. Results from
this analysis provided no new information about the river that could be
considered “outstandingly remarkable”. Additionally, the Forest Service
conducted a Forest-wide watershed integrity analysis for all fifth level
watersheds on the WNF in 2002. This study not only supports the
conclusion of previous studies that the Little Muskingum River did not
meet the criteria for WSR, but also confirmed that all other streams and
rivers on the Forest lacked the unique character to qualify for WSR
consideration.

The State of Ohio Wild and Scenic River’s Coordinator (Bob Gable) was
also consulted to determine if any WNF rivers/streams qualify for State
wild and scenic river nomination. According to him, of all the WNF rivers
and streams inventoried and analyzed in the State’s 1991 river study, only
the Little Muskingum River qualified for State Wild and Scenic River
designation. However, for a river to be nominated for State Wild and
Scenic River status, it must also have local support to proceed with a study
for subsequent designation, which the Little Muskingum River lacked.
The State readdressed potential designation in 2002 and again found
strong local opposition to considering a designation. The State has no
plans to pursue designation for the Little Muskingum River.

Therefore, based on the findings listed above and the WSR criteria in
Forest Service Handbook (FSH 1902.12, Chapter 8), the Forest Service
concluded that no rivers or streams on the WNF were eligible for national
Wild, Scenic, or Recreation River nomination.

Management

When the 1988 Forest Plan was developed, no Wild and Scenic Rivers
were designated on the WNF, and therefore, no guidelines or other
direction is included in the current Forest Plan to manage this resource.
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Nevertheless, the Forest Service made a conscious decision to manage the
Little Muskingum River for recreational purposes under the standards and
guidelines for Management Area 2.1. It is managed primarily for and
promoted as a canoeing and fishing river.

In discussions of allocating lands to various management areas during the
Forest Plan revision process, it was recommended that the Little
Muskingum River continue to be managed in a “River Corridor”
allocation under all alternatives.
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Development of Alternatives

This section describes the process used by the Forest Service to develop
and formulate the alternatives being considered for implementation for the
Wayne National Forest. These alternatives provide a framework for
meeting the purpose and need for Plan revision as discussed in Chapter 1.
All alternatives are considered viable; yet provide varying amounts of
goods and services that can be offered to the public.

General Process of Developing the Alternatives

The first step was to listen to the public. Since the Notice of Intent (NOI)
to revise the Plan was published in February 2002, the Forest Service
received over 600 pages of input from interested citizens and
organizations in the form of letters and verbal contacts. Content analysis
derived from three public meetings prior to the NOI and 10 post-NOI
public meetings provided a good understanding of what our citizens
wanted to see from the Forest. This gave the planning staff a clear
understanding of what key issues should drive the alternatives, what were
minor issues that would not drive alternatives, and issues that were beyond
Forest Service jurisdiction.

Our second step was for our own Forest specialists to do an Analysis of
the Management Situation (AMS) within their own disciplines, giving
detailed accounting of current Plan direction and where there was room
for improvement. The AMS parameters asked specialists to elaborate on
current Plan strategies, how well the Forest had progressed and to suggest
where changes needed to be made. (See Analysis of the Management
Situation section of this Appendix.)

Assemblage of several studies were undertaken to help with the AMS and
further development of alternatives. They included:

e Recreation Feasibility Study

e Assessment of Roadless Areas and Wild and Scenic River
Eligibility

e Subsurface (Minerals) Ownership Database and Geographic
Information System Mapping

e Species Viability Evaluations

e Social Assessment

e Roads Assessment

e Silvicultural Systems Workshop

e Issues and Alternative Development Papers
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Additionally advice was sought from professional societies and other
government agencies:

e Reasonably Foreseeable Development Scenario for Oil and Gas
Resources (Bureau of Land Management)

e Broad-scale Ecological Assessment/Western Allegheny Plateau
Assessment (The Nature Conservancy)

e Threatened and Endangered Species Plan Amendment (based upon
the USDI Fish and Wildlife Service Biological Opinion)

Our third main step was to once again go to the public, present an
overview of the issues identified and asked them to participate in three
workshops around the State to collaborate on developing the themes to
help shape alternatives. Prior to these collaborative workshops, the
interdisciplinary team had not met to develop alternatives. This delay was
deliberate, to allow the team to gain insight and ideas from the public
before the Forest Service undertook its part in developing the alternatives.

At these workshops, the three issues that would drive the alternatives were
identified. Three other issues of concern to the public that could be
addressed in similar fashion across all alternatives were also identified.

Issues that vary by alternative include:
e Vegetation
e Recreation

e Minerals

Issues addressed the same way in all alternatives:
e Watershed Health
e Land Ownership

e Roadless Areas, Wilderness, and Wild and Scenic River
Recommendations.

Range of Alternatives

The National Environmental Policy Act requires that a “no-action
alternative” be considered. A no-action alternative in this case would
mean the continued implementation of the current Forest Plan, including
its 13 Amendments.

The Forest Plan interdisciplinary team discussed all public input received
from the collaborative workshops, grouping together similar ideas and
themes. Based on the groupings of ideas and input received during the
public workshops and the information developed during the analyses of
the management situation, the Forest Service developed alternatives to the
no-action alternative. During this process, several new management area
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prescriptions were developed to respond to issues and ideas raised by the
public and by Forest Service employees.

Some alternatives were considered and eliminated from future study for
specific reasons outlined in Chapter 2 of the Final EIS associated with this
Appendix. Alternatives that were eliminated from detailed study are still
part of the range of alternatives considered (40 CFR 1502.14(a)).

This stage of the development of alternatives resulted in four alternatives
to the no-action Alternative (Alternatives B through E). As the alternatives
were being developed, it became obvious that some of the proposed
changes that made sense for Alternatives B through E would also make
sense even if the Forest were managed under the no-action alternative.
After discussion on-Forest and with the NEPA and Planning Specialists in
the Forest Service Regional Office, the no-action alternative was modified
(treating the revision as a multi-faceted Forest Plan Amendment).

After Alternatives A through E were developed conceptually, reviewed,
and, in some cases, modified, they were approved by the Forest
Leadership Team. After this approval, the interdisciplinary team discussed
the concepts and how the Forest’s land base might be allocated to put the
concepts to work. Discussions included physical and ecological conditions
as well as social and economic concerns/desires. These discussions
resulted in a draft mapping of land allocations (management areas).

The draft mapping of management areas was reviewed and critiqued by
Forest Service field personnel who were intimately familiar with the actual
ground conditions. Based on this input, adjustments were made to the
management areas, including location of boundaries on readily identifiable
ground features wherever possible. These changes then went to the Forest
Leadership Team for approval.

The Eastern Regional Forester verbally approved the range of alternatives,
A through E, on February 5, 2004. The 5 alternatives were posted on the
Forest’s public Web site and presented to the public in a newsletter.

During the spring and early summer of 2004, as Forest resource specialists
analyzed effects of the alternatives, it became apparent that the range of
alternatives could be expanded to better address the initial issues related to
roadless and wilderness conditions. As a result of public involvement, a
new alternative, Alternative F, was developed. The primary focus of this
alternative was to increase land allocated to a management prescription
that did not allow commercial timber harvesting and where non-motorized
dispersed recreation would be emphasized.

After discussions on the Forest, this additional alternative was presented
to, and verbally approved by, the Regional Forester for inclusion in the
analysis.
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Overview of the Alternatives

Alternative A — Current direction (no action). Emphasis on mature forest
habitat with limited active management.

Alternative B — Emphasis on even-aged successional mosaic. A mix of
age-classes is created, including early successional habitat.

Alternative C — Emphasis on mature forest habitat, more semi-primitive
non-motorized recreation opportunities and constraints on oil and gas
development.

Alternative D — Emphasis on a combination of mature forest habitat and
active ecological restoration.

Alternative E — Emphasis on active ecological restoration.

Alternative F — Emphasis on non-motorized dispersed recreation and
ecological restoration.

How the Alternatives Would Address Vegetation Management

This chart shows how the alternatives vary in addressing the vegetation
management/wildlife habitat issue.

Table B - 4. Habitat Conditions Produced by Alternative.

Habitat Conditions Produced Alt. A Alt. B Alt. C Alt.D Alt. E ?:I::: Alt. F
Grassland Mosaic 0 0 5,334 5,334 5,334 5,334 5,334
Successional Mosaic 0 160,488 22,946 42536 57,562 54,580 35,779
Mature Forest 200,421 39,944 142,194 112,251 77,367 78,220 68,249
Old Forest 18,470 18470 23649 18,947 23650 26,632 54,551
Approaching Historical Range of
Variability 0 0 17,869 21923 48078 47,225 48,078
Veg Mgt Only for Maintaining or
Enhancing Other Values 19,162 19,151 26,061 37,062 26,062 26,062 26,062

Note: Numbers are total acres.

Alternative A is current Plan direction. Most of the Forest would be
allocated to management areas with an objective of mature forest habitat;
no early successional habitat would be created.

Alternative B would emphasize creation of early successional habitat.
Most of the Forest would be allocated to management areas with an
objective of a mosaic of age classes, produced mainly through even-aged
timber harvest.

Alternatives C, D, E, and E Modified would provide varying
combinations of mature forest, mature forest with repeated prescribed fire
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for ecological restoration (historic forest prescription), and mosaic of
varying age classes.

Alternative F would provide much of the same as Alternatives C, D, E,
and E Modified, but places greater emphasis, by acreage, to increasing
future old forest.

How the Alternatives Would Address Recreation

Table B - 5. Recreation Opportunity Spectrum Objectives by Alternative.

ROS Classification Alt. A Alt. B Alt. C Alt. D Alt. E  Alt. Emog Alt. F
Rural 1,839 1,839 4,078 4,078 4,078 4,078 4,078
Roaded Natural 217,744 226,611 209,530 224,386 219,683 216,701 206,853

Semi-primitive Non-motorized 18,470 9,603 24,445 9,589 14,292 17,274 27,122

Note: Numbers are total acres.

Table B - 5 shows how the alternatives would vary in addressing
recreation. The alternatives vary within a small range in terms of the
amount of area allocated to developed recreation and to semi-primitive
non-motorized recreation.

Rural — The Forest’s campgrounds, picnic areas, and other developed
recreation sites with significant recreation facilities. Minor developments,
such as trailhead parking lots, are generally not included, unless located
near larger sites.

Roaded Natural — Recreation experience in a natural setting (forested
landscape without major facilities such as campgrounds) with roads and
motorized travel. This includes areas allocated to off-highway vehicle
(OHV) trails and to areas of the Forest without OHV trails.

Semi-Primitive Non-Motorized (SPNM) — Back-country recreation
experience without roads or motorized travel and relatively little
interaction with other visitors. Areas that provide this kind of experience
are very limited on the Wayne because of the Forest’s extensive road
network. Most of the Forest’s road mileage is comprised of State, county
and township roads over which the Forest Service has no jurisdiction.
Therefore, SPNM is more an objective to move toward, than an existing
condition, over most of the management area.

How the Alternatives Address Oil and Gas Development

Table B - 6. Surface Occupancy Conditions by Alternative.

Surface Occupancy Conditions Alt. A Alt. B Alt.C Alt.D Alt. E Alt. Eqod Alt. F

Surface Occupancy Allowed 209,113 217,981 200,887 215,742 211,039 208,057 198,209
No Surface Occupancy 28,953 20,086 37,166 22,311 27,014 29,996 39,844

Note: Numbers are total acres.
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This chart shows how the alternatives would vary in the amount of area
designated as no surface occupancy (NSO) for oil and gas development.
The current Plan designates some management areas (about 11% of the
Forest) as NSO.

The alternatives vary little because law and regulation direct the Forest
Service to make oil and gas available for development unless there is a
compelling surface resource protection reason to apply NSO.

Note that NSO applies only to areas when both the surface and subsurface
Federal are in ownership. Access and surface occupancy must be provided
for privately owned minerals (reserved and outstanding rights) under
Federal surface ownership, even within management areas with NSO.

Management Area Acreage by Alternative

Table B-7 lists the acreages of the different management areas for each
alternative. Maps of the six alternatives, showing how the management
areas are distributed, are available in electronic or hard copy versions.

Table B - 7. Acres in Management Areas by Alternative

Alt.
Mgt Area Alt. A  Alt.B Alt.C Alt.D Alt.E Emod Alt. F
Candidate Areas 981 981 981 981 981 981 981
Developed Recreation 1,839 1,839 4,078 4,078 4,078 4,078 4,078
Diverse Continuous Forest 155,408 12,079 98,292 83,405 55,089 55,267 45,971
Diverse Continuous Forest with OHVs 45,010 27,851 43,901 29,846 22,278 22,953 22,278
Forest and Shrubland Mosaic 0 143,329 22,946 42,536 57,562 54,580 35,779
Forest and Shrubland Mosaic with OHVs 0 17,159 0 0 0 0 0
Future Old Forests 18,470 9,603 23,649 8,793 13,496 16,478 26,326
Future Old Forests With Mineral Activity 0 8,867 0 10,154 10,154 10,154 28,225
Grassland and Forest Mosaic 0 0 5,334 5,334 5,334 5,334 5,334
Historic Forest Restoration 0 0 17,869 17,869 26,456 26,278 26,456
Historic Forest Restoration with OHVs 0 0 0 14,054 21,622 20,947 21,622
Research Natural Areas 117 117 117 117 117 117 117
River Corridors 8,682 8,682 12,544 12,544 12544 12,544 12,544
Special Areas 7,546 7,546 7,546 7,546 7,546 7,546 7,546
Timbre Ridge Lake 0 0 796 796 796 796 796

Total Acreage 238,053 238,053 238,053 238,053 238,053 238,053 238,053
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Recreation Opportunity Spectrum Inventory/Assignment Process

Introduction

The Recreation Opportunity Spectrum (ROS) system was used to
delineate, define, and integrate outdoor recreation opportunities in the
forest planning process in accordance with the ROS Users Guide and
Forest Service Manual 2300.

The ROS system defines six recreation opportunity classes that provide
different settings and opportunities for recreation use: primitive, semi-
primitive non-motorized, semi-primitive motorized, roaded natural, rural,
and urban. Each ROS class may be divided into subclasses to better reflect
local conditions.

ROS maps will assist the public in understanding and identifying with:
e The type of settings (landscapes) provided
e The types of transportation permitted
e The social setting to expect

e The level of management and infrastructure.

Planning steps in which ROS can be utilized include:
e Defining Existing Conditions
e Assessments of current management direction
e Defining Desired Conditions
e Developing Alternatives
e Analyzing Effects of Alternatives
e Defining the Preferred Alternative

e Determining actions necessary to move from existing to desired
(Implementation)

e Measuring effects of actions / implementation (Monitoring)

Five mapping criteria are used in defining the physical, social and
managerial setting of each landscape.

Physical Setting Social Setting Managerial Setting

Remoteness User Density Managerial regimentation
Size

Evidence of humans -

Highly developed sites, high visitor use, and low scenic integrity may
exhibit rural or even urban ROS class characteristics. In contrast,
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dispersed and/or primitive recreation sites, low to moderate visitor use,
and moderate to high scenic integrity may exhibit roaded natural to semi-
primitive ROS class characteristics.

Existing ROS Inventory Process

The following narrative describes the ROS inventory process on the WNF.
Using the geographic information system’s (GIS) geophysical analytical
capabilities and interdisciplinary team input, the following steps were used
to implement ROS and integrate it into the planning process.

STEP 1 — Determining the Physical Setting

A physical setting inventory considering remoteness, size of area, and
evidence of humans was completed for all Forest lands to determine their
ROS class eligibility. Using GIS technology, all roads and motorized trails
on the Forest were mapped. This includes improved and unimproved
Forest Service roads, non-Forest Service roads, and motorized trails within
the Forest’s proclamation boundary. For this analysis, maintenance level
(ML) 2 (open, natural surfaced, high clearance vehicle roads) through 5
roads (open, paved roads) are considered “better than primitive” roads,
and ML 1 roads (closed roads) and motorized trails are identified as
“primitive” roads.

The following lists the physical setting criteria were used to determine
ROS class eligibility and the results from the inventory:

Primitive
Criteria: Areas of at least 5,000 acres and at least 3 miles from any road
would be eligible for the primitive ROS class.

Results: No lands on the WNF met the remoteness or size criteria for the
Primitive ROS class.

Semi-primitive Non-motorized

Criteria: Areas of at least 2,500 acres and at least one-half mile but not
more than 3 miles from any roads or motorized trails would be eligible for
the semi-primitive non-motorized ROS class. It may include the existence
of primitive roads and non-motorized trails.

Results: No lands on the WNF met the remoteness or size criteria for the
semi-primitive non-motorized ROS class.

Semi-primitive Motorized

Criteria: Areas of at least 2,500 acres in size and within one-half mile
from any “primitive” (maintenance level 1) road or motorized trail, but not
closer than one-half mile from “better than primitive” road would be
eligible for the semi-primitive motorized ROS class. Motorized trails are
included in the “primitive” road category.
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Results: No lands on the WNF met the remoteness or size criteria for the
semi-primitive motorized ROS class.

Roaded Natural

Criteria: Areas within one-half mile from any “better than primitive” or
“classified” (maintenance level 3 or above) road and a structure density of
5 or fewer structures per square mile would be eligible for the Roaded
Natural ROS class. No land size criteria apply to this ROS class.

Results: 144,449 acres on the WNF met the criteria for the Roaded
Natural ROS class.

Rural

Criteria: No distance criteria and no land size criteria apply to this ROS
class. However, an area should have a structure density of greater than 5
structures per square mile to be eligible for the Rural ROS class.

Results: 91,900 acres on the WNF met the criteria for the Rural ROS
class.

Urban

Criteria: No distance criteria and no land size criteria apply to this ROS
class. Areas that are within incorporated towns/villages would be eligible
for the urban ROS class.

Results: 1,703 acres on the WNF met the criteria for the Urban ROS
class.

STEP 2 — Determining the Social Setting

In addition to using the physical setting criteria, some social criteria were
used to determine ROS class eligibility. Using GIS, the Forest mapped the
existing carrying capacity of each developed recreation sites in terms of
recreation visitor days (RVDs).

Visitor use numbers were also used where use numbers were reliable, such
as for trail activity. Actual campground and day use visits were sketchy,
therefore, the Forest relied more on employees’ knowledge of those sites’
historical use. Results from the National Visitor Use Monitoring (NVUM)
were not available when the inventory was completed.

Knowing where the highest concentration of recreation sites, site
capacities, and use helps the Forest to better assign the appropriate ROS
class to an area. Generally, areas with high concentration of recreation
sites or with high recreation facilities development and capacities would
best align with the Rural or Urban ROS classes. Conversely, areas of
lower concentration of recreation sites, recreation facilities development,
and capacities would better align with the primitive or semi-primitive ROS
classes.
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STEP 3 — Determining the Managerial Setting

The amount and kinds of management restrictions placed on certain areas
of the Forest determines its managerial settings. Higher management
restrictions or controls (i.e. rules/regulations, signing, fees, etc.) are
generally associated with ROS classes at the more developed setting end
of the ROS spectrum, such as Rural or Urban.

The managerial setting criterion was not mapped for the Forest during the
inventory process, however, it was considered to help the Forest complete
its ROS inventory. A general assumption was made that the more
developed a recreation site was or the more use it receives, the more
restrictions were placed on visitors’ actions. Therefore, areas on the Forest
with the highest concentration of developed recreation sites were given a
Roaded Natural, Rural, or Urban ROS setting depending on the degree of
development. The reverse is true for lesser developed recreation site. They
would be aligned with the Semi-primitive Non-motorized ROS setting.

Tabular Results of Existing ROS Inventory
Table B - 8. Existing Roaded Natural ROS Acres by Alternative and Management Area.

Inventoried (Existing) ROS Acres

Management Areas by Alternative and Mgmt. Area (Roaded Natural)
A B Cc D E Emod F
Developed Recreation 133 133 1,612 1,612 1,612 1,612 1,612
River Corridors 3,583 3,583 4,934 4,934 4,934 4,931 4,934
Timbre Ridge Lake 0 0 294 294 294 294 294
Diverse Continuous Forest 88,969 5,846 53,771 43,762 28,423 28,387 24,841
Diverse Continuous Forest w/ OHV 32,254 21,041 31,323 20,081 15,115 15,539 15,115
Historic Forest 0 0 14,528 14,517 18,831 18,842 18,831
Historic Forest w/ OHV 0 0 0 11,240 16,206 15,782 16,206
Forest-Shrubland Mosaic 0 83,119 12,970 25,610 34,012 32,689 21,766
Forest-Shrubland Mosaic w/ OHV 0 11,213 0 0 0 0 0
Grassland-Forest Mosaic 0 0 3,095 3,095 3,095 3,095 3,095
Research Natural Areas 81 81 81 81 81 81 81
Future Old Forest 13,541 8,169 15,972 7,400 10,023 11,346 17,230
Future Old Forest w/ Mineral Activity 0 5,375 0 5,952 5,952 5,949 14,574
Special Areas 5,184 5,184 5,184 5,184 5,184 5,184 5,184
Candidate Areas 708 708 708 708 708 708 708
Total 144,453 144,452 144,472 144,470 144,470 144,428 144,471
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Table B - 9. Existing Rural ROS Acres by Alternative and Management Area.

Management Areas

Inventoried (Existing) ROS Acres

by Alternative and Mgmt. Area (Rural)

A B (o D E Emod F
Developed Recreation 1,706 1,706 2,466 2,466 2,466 2,466 2,466
River Corridors 5,051 5,051 7,569 7,569 7,569 7,601 7,569
Timbre Ridge Lake 0 0 502 502 502 502 502
Diverse Continuous Forest 65,261 6,247 44,009 39,331 26,476 26,477 20,931
Diverse Continuous Forest w/ OHV 12,264 6,628 12,086 9,270 6,947 7,149 6,947
Historic Forest 0 0 3,341 3,341 7,306 7,304 7,306
Historic Forest w/ OHV 0 0 0 2,816 5,139 4,939 5,139
Forest-Shrubland Mosaic 0 59,015 9,656 16,416 23,227 21,567 13,811
Forest-Shrubland Mosaic w/ OHV 0 5,636 0 0 0 0 0
Grassland-Forest Mosaic 0 0 1,901 1,901 1,901 1,901 1,901
Research Natural Areas 36 36 36 36 36 36 36
Future Old Forest 4,927 1,434 7,677 1,392 3,472 5,131 8,986
Future Old Forest w/ Mineral Activity 0 3,493 0 4,205 4,205 4,205 13,651
Special Areas 2,362 2,362 2,362 2,362 2,362 2,362 2,362
Candidate Areas 273 273 273 273 273 273 273
Totals 91,880 91,878 91,878 91,878 91,881 91,913 91,879
Table B - 10: Existing Urban ROS Acres by Alternatives and Management Areas.
Inventoried (Existing) ROS Acres
Management Areas by Alternative and Mgmt. Area (Urban)
A B Cc D E Emod F
Developed Recreation 0 0 0 0 0 0 0
River Corridors 41 41 41 41 41 41 41
Timbre Ridge Lake 0 0 0 0 0 0 0
Diverse Continuous Forest 1,169 0 512 310 187 364 200
Diverse Continuous Forest w/ OHV 493 183 493 493 216 265 216
Historic Forest 0 0 0 0 320 143 320
Historic Forest w/ OHV 0 0 0 0 276 227 276
Forest-Shrubland Mosaic 0 1,169 320 522 325 324 202
Forest-Shrubland Mosaic w/ OHV 0 310 0 0 0 0 0
Grassland-Forest Mosaic 0 0 337 337 337 337 337
Research Natural Areas 0 0 0 0 0 0 0
Future Old Forest 0 0 0 0 0 0 110
Zl;:?\:ﬁyOId Forest w/ Mineral 0 0 0 0 0 0 0
Special Areas 0 0 0 0 0 0 0
Candidate Areas 0 0 0 0 0 0 0
Totals 1,703 1,703 1,703 1,703 1,702 1,701 1,702
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ROS Objective Assignment Process

All lands on the Forest, except areas where recreation use is essentially
excluded, were administratively assigned an ROS objective under each
alternative. This was done to provide a reasonable range of ROS classes in
each alternatives and to communicate to the public the variation in
potential recreation settings. These ROS objective assignments were based
primarily on the management emphasis or desired future condition (DFC)
of each proposed management areas. Generally, management areas with a
DFC of providing the highest access to the Forest and the highest facilities
development (i.e., Develop Recreation Management Area) were assigned
the ROS objective Rural. Conversely, management areas with the a DFC
of providing the lowest access to the Forest in terms of road development
and providing the greatest opportunity for solitude (i.e. Future Old Forest
Management Area) were assigned an ROS objective Semi-primitive Non-
motorized. ROS assignment acres will vary across the alternatives because
of the management area acreage allocation for each alternative.

A description of each ROS setting characteristics can be found in the ROS

User’s Guide and Appendix A of the National ROS Inventory Mapping

Protocol.

The following tables, Table B-11 through B-13, display the ROS

objectives acreages by alternatives and management areas.

Table B - 11. Semi-Primitive Non-Motorized ROS Objective Assignment by

Alternatives and Management Areas (acres).

Semi-Primitive Non-Motorized Objective Assignment by Alternatives and

Management Areas

Management Areas (Acres)

Emod

Developed Recreation - - - - -
River Corridors - - - - -
Timbre Ridge Lake 0 0 796 796 796
Diverse Continuous Forest -- - - -- -
Diverse Continuous Forest w/OHV - - - - -
Historic Forest - -- - - -
Historic Forest w/OHV - - - - -
Forest-Shrubland Mosaic -- - - -- -
Forest-Shrubland Mosaic w/OHV - -- - - -
Grassland-Forest Mosaic -- - - -- -
Research Natural Areas -- - - -- -
Candidate Areas - -- - - -
Special Areas - - - - -
Future Old Forest 18,470 9,603 23,649 8,793 13,496

Future Old Forest w/Mineral Activity - - - - -

16,478

Total 18,470 9,603 24,445 9,589 14,292

17,274
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Table B - 12. Roaded Natural ROS Objective Assignment by Alternatives and
Management

Roaded Natural Objective Assignment by Alternatives and

Management Areas
Management Areas 9

(Acres)
A B C D E Emod F
Developed Recreation - - - - - - -
River Corridors 8,682 8,682 12,544 12,544 12,544 12,544 12,544
Timbre Ridge Lake - - - - - - -
Diverse Continuous Forest 155,408 12,079 98,292 83,405 55,089 55,267 45,971

Diverse Continuous Forest w/ 45,010 27,851 43,901 29,846 22278 22,953 22,278

OHV

Historic Forest 0 0 17,869 17,869 26,456 26,278 26,456
Historic Forest with OHV 0 0 0 14,054 21,622 20,947 21,622
Forest-Shrubland Mosaic 0 143,329 22,946 42,536 57,562 54,580 35,779
Forest-Shrubland Mosaic w/ OHV 0 17,159 0 0 0 0 0
Grassland-Forest Mosaic 0 0 5,334 5,334 5,334 5,334 5,334
Research Natural Areas 117 117 117 117 117 117 117
Candidate Areas 981 981 981 981 981 981 981
Special Areas 7,546 7,546 7,546 7,546 7,546 7,546 7,546
Future Old Forest - - - - - - -
i‘;:}‘v’ﬁyo'd Forest w/Mineral 0 8867 0 10154 10154 10,154 28,225
Total 217,744 226,611 209,530 224,386 219,683 216,701 206,853
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Table B - 13. Rural ROS Objective Assignment by Alternatives and Management Areas

(acres).

Management Areas

Rural Objective Assignment by Alternative and Management Area

(Acres)

A

B c D E Emod F

Developed Recreation
River Corridors

Timbre Ridge Lake
Diverse Continuous Forest

Diverse Continuous Forest w/
OHV

Historic Forest
Historic Forest with OHV
Forest-Shrubland Mosaic

Forest-Shrubland Mosaic w/
OHV

Grassland-Forest Mosaic
Research Natural Areas
Candidate Areas

Special Areas

Future Old Forest

Future Old Forest w/ Mineral
Activity

1,839

1,839 4,078 4,078 4,078 4,078 4,078

Total

1,839 4,078 4,078 4,078 4,078 4,078
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Effects Analyses

Timber Management Modeling

The forest planning analysis problem can be stated as follows: Given a
fixed area of land, what activities should be allowed to each land unit over
the next 150 years to achieve the desired future conditions and still meet
all physical, operational and regulatory constraints. To do this, the forest
land area is divided into smaller homogeneous areas called analysis units.
The planning horizon of 150 years is divided into fifteen 10-year periods.
A computer program called Spectrum is used to analyze the forest
planning alternatives. Spectrum is a decision support model, developed
and supported by the Forest Service, which can simultaneously analyze
the trade off between the many goals, constraints, management activities,
timing options and land types which are necessary to manage a large
forest. Spectrum uses a linear program software program called C-Whiz,
which in turn uses the Simplex method.

Prior to the Spectrum analysis there was considerable work done to
prepare data for input to the Spectrum model. This work included:
identification of lands tentatively suitable for timber harvest (per 36 CFR
219.14); analysis unit development; timber yield table development;
economic information development; management prescription
development; and determination of suitable acreage within each
alternative. The current and proposed Forest Plan Standards and
Guidelines provided a framework for constraints, the design of analysis
units and the development of possible timber management actions. Costs
associated with various harvest activities and revenue from timber sales by
product were developed as additional inputs to the model. Outputs from
the timber harvest schedule model included an allowable sale quantity
(ASQ) for each alternative, the timber management schedules to achieve
each ASQ, and some indicators to track specific types of wildlife habitat.
The analysis uses acreage figures derived from Geographic Information
System (GIS) data.

Suitability Criteria for Spectrum Model

In order to use the Spectrum model, timber stands must be classified as
suitable or unsuitable for harvesting. The CDS (Combined Data System)
database was used, in conjunction with the vegetation GIS layer, to
determine suitability. In the CDS, individual stands have a LSC (Land
Suitability Classification) code which identifies stand characteristics.
Using these codes, unsuitable stands were removed from the dataset,
leaving the suitable areas for the Spectrum analysis.
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Starting with landbase of 233,638 acres, stands were removed for the
following LSC codes:

° 8,679 acres — Non-forested
o LSC 100 — Open water
o LSC 200 — Non-forested land
o LSC 210 — Designated Wildlife Openings

o 1,577 acres — Withdrawn from timber production

o LSC 300 — Administratively Withdrawn

(These are stands in Research Natural Areas, Special Areas
and Candidate Special Areas. Since the plan, regardless of
alternative, calls for an expansion of the number of these
areas, stands not coded 300 but in one of these planned
areas were also classified as unsuitable. The vegetation
layer and alternative management areas layers were used to
make this determination.)

J 1,218 acres — Not physically suited for timber production

o LSC 720 — Irreversible damage

(Stands with this code are on steep slopes of 55% grade or
greater, have unstable soils or have a unique ecosystem.)

o 38,232 acres — Not appropriate for timber production
o LSC 740 — Strip mined land
o LSC 800 — Not presently appropriate for timber production

o LSC 801 — Other resource precludes timber production

(This category includes riparian areas, wildlife habitat,
threatened and endangered species habitat and recreation
areas.)

o LSC 810 — Other use
o LSC 820 — Timber production not cost effective

e &,779 acres
o No LSC Code

e 59 acres — The CDS database also has a site index for each stand.

(Stands with a site index of less than 35 were also determined to be
unsuitable.)

After the removal of the unsuitable acres, 175,094 acres of suitable land
remained for the Spectrum model.
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Spectrum chooses among alternative solutions, given a set of constraints
and an objective such as maximizing income or timber volume. The model
evolved from the Forplan optimization model that was used in the initial
round of forest planning. Spectrum version 2.6 was used for for the WNF
Forest Plan revision. As a tool, the model is flexible and can be adapted to
the needs of each individual planning problem. The model scheduled
timber harvesting for the next 15 decades and provided an estimate of
long-term sustained yield (LTSY) capability for each of the Plan
alternatives.

Timber Harvest Schedule Model — Process Overview

Sﬁﬁlw' | Yield Tables Constraints
| ASQ
————\
L 1
Growth and Yield [ I
| Timber
S P E RU M > Management
Management Schedule
Actions

Lands Suitable

for Timber
Management
Analysis Costs &
Units Returns
Alternative
Development

Figure B - 2. Timber Harvest Schedule Model — Process Overview

The results of the Spectrum model are not intended to be interpreted as an
exact prediction of timber outputs. The actual timber harvest will be
influenced by factors that we cannot know or cannot be modeled, such as
climate change, national policy, and demand for wood products. The
model is used only to estimate the relative differences between Plan
alternatives. These differences will be one of many factors used to choose
the preferred alternative.
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There are two basic components of the Spectrum model the analysis units
and the yield tables. The analysis units are basic land allocation units used
by the model. The analysis units are defined by five levels of delineator
(Table B - 14). Over a thousand different analysis units are potentially
available. The yield tables provide the volume of trees available for
harvest by 10-year age class. The Forest chose to use the same yield tables
that were developed for the current Forest Plan (USDA, Forest Service,
1987 [DEIS], B3-42). Based on input from the WNF’s Forest Silviculturist
and the researchers with the Northeast Forest Experiment Station in
Delaware, Ohio, the planning interdisciplinary team believed these tables
to be both accurate and adequate for the Plan revision calculations.

Table B - 14. Layers Considered in Developing Analysis Units.

District Athens
Ironton

Management Area CA 9. GFM
DR 10. HF
DCF 11. HFORV
DCF/O 12. RNA
FSM 13.RC
FSM/O 14. SA
FOF 15. TRL
FOFMA

Cover Type Hardwood
Pine

Age Class 0-19
20-39
40-59
60-79
80-100
100+

Condition Class Good Sites — Valley bottoms
Average Sites — Midslopes
Poor Sites — Ridge Tops

Analysis units and yield tables are linked by possible management actions.
The model calculates potential timber harvest by first determining which
management actions apply to each of the analysis units. The management
actions were designed to cause the model to duplicate the vegetative
conditions envisioned for the various management areas (Chapter 3).
Openings would be created by simulating clear-cutting — two aged stands
created by simulating partial harvests — and multiple age stands created by
simulating selective single tree harvests. The model assigns the one
management action to the analysis unit that will maximize the present
value of the Forest. Management actions are each associated with a yield
table. The volume harvested is calculated by multiplying the acres in the
analysis area by the volume in the yield table.
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A number of directions, also called constraints, were applied to the model.
These constraints were developed to recognize the reality of how the
Forest will have to conduct timber harvesting within the suitable base. The
constraints were chiefly used to insure that management actions were
applied to the management area at the level and intensity needed to meet

Plan goals.

Examples of constraints that were applied on the suitable base are

presented in Table B - 15.

Table B - 15. Examples of Constraints used in the Spectrum Model.

Description of Constraint

Purpose of Constraint

Uneven age harvested acres in any given
decade is >= the previous decade

Insure that harvested acres are evenly distributed through time.

Even age harvest acres >=0

Insure that there will be some even aged harvest in every decade

Even age harvested acres in any given decade
is >= the previous decade

Insure that harvested acres are evenly distributed and non-
declining through time.

Economic activity is >= 0 in all the decades

Insures that economically viable timber harvest will be modeled in
each decade.

Uneven aged acres in RC <= 80% and >= 75%
of total acres in RC

Between 75 and 80 percent of the acres in the RC management
area will receive uneven age management.

Uneven aged acres in FSM <= 25% and >=
10% of total acres in FSM

Between 10 and 25 percent of the acres in management area FSM
with receive uneven age management.

Acres of young hardwood in FSM <= 8 % of

total acres in FSM

Insure that up to 8 percent of the FSM management area is kept in
wildlife openings

Uneven aged acres in DCF <= 85% and >=
75% of total acres in DCF

Between 75 and 80 percent of the acres in the DFC management
area will receive uneven age management.

Uneven aged acres in GFM <= 10 % and >= 1
% of total acres in GFM

Between 1 and 10 percent of the acres in management area GFM
with receive uneven age management.

Spectrum is a linear programming model. It assumes that the relationship
between outputs and the land base are linear, e.g., twice the number of
similar acres yields twice the outputs. Other resource programs such as
recreation are not addressed by Spectrum because their relationship with
the land base is not linear. Spectrum builds a matrix of coefficients and
transfers the file to a linear programming package for problem solution.
Typical size of a matrix generated and solved for an alternative was on the
order of 1,700 rows by 13,400 columns. The model then writes a report
and produces a data file that contains the results. The data file can then be
analyzed through comparisons with information in other databases.

Model Assumptions

Assumptions made for modeling timber management area prescriptions,
allocations, outputs, and scheduling activities are:

Appendices to Final Environmental Impact Statement

B-37




Appendix B — The Analysis Process Wayne National Forest

B-38

The Forest Land and Resource Management Plan (Plan) will be a
strategic plan that will guide broad land-based decisions to
implement certain goals and objectives.

“On-the-ground” decisions will utilize the standards and guidelines
from the Plan and any applicable implementation guides, to meet
the strategic goals and objectives of the Plan.

That the models used in this analysis are sufficient for strategic
planning.

That each alternative would use the same standards and guidelines
and that only the area of land allocated to a management area
would vary. Each alternative uses the same tentatively suitable
timber lands for the timber harvest scheduling analysis.

The Combined Data System’s stand exam data is sufficiently
accurate to use in the modeling.

ASQ applies only to areas that permit commercial timber harvest
by management area assignment.

ASQ will not decrease between successive decades.

Once lands are entered under a particular management strategy
(uneven- vs. even-aged) and intensity (frequency of entry to
harvest), that strategy and intensity will continue indefinitely on
those lands without interruption.

Two-aged prescriptions that initially involve regeneration harvest
will be followed by an even-aged treatment strategy that includes
thinning.

The application of the Spectrum model on this Forest has a very
limited spatial component, which does not consider adjacency and
sale layout considerations. The model’s results will have to be
adjusted in order to make the results better reflect actual practice.

Treatment schedules will be constructed to allow for extensions
from the optimally designed treatment strategy in order to provide
a robust set of modeling options consistent with maintaining non-
declining yield.

Timber road reopening/construction/improvement costs will
continue to be paid by the successful bidder and is reflected as part
of the stumpage value.

Species Viability

The process used in analyzing species viability on the WNF is fully
discussed in Appendix E to this Final EIS entitled “Plant and Animal
Diversity”. In the interest of saving printing costs and paper, it is not
repeated here.
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Economic Analysis
Introduction

This portion of the appendix is intended to provide additional details
regarding the economic impact analysis. It should provide the reader with
a general understanding of the methods used and some of the models
employed in the process. In this context, economic impacts refer to the
effect, or impact, a change in the economic environment will have on jobs
and income. The changes that are introduced to the economic environment
reflect the changes in activity levels, such as recreational use and levels of
timber harvest, that are present in each of the alternatives. These various
levels of activity cause the number of jobs and income to change.
Comparing the levels of change in income and employment from current
and between alternatives provide the basis for most of the economic
effects analysis in Chapter 3 of the Final EIS.

Defining the Economic Impact Analysis Area

The economic impact analysis area was defined as the counties that the
WNF lies within or that have economic ties to the Forest: Athens, Gallia,
Hocking, Jackson, Lawrence, Monroe, Morgan, Noble, Perry, Scioto,
Vinton, and Washington. Since the counties are well connected through
public road networks, it is reasonable to consider the counties as an entire
area rather than individually. Additionally, most of the data available for
economic research is available at the county level and therefore the
counties provided a reasonable area in which to examine the economic
activity and measure the Forest’s economic impact. Researchers also
concluded that it was appropriate to measure local effects, since the most
significant economic impacts of activities on the Forest can often be felt
by communities adjacent to or in close proximity to the Forest. The area of
these counties captures all the towns adjacent to the Forest. It also includes
some other larger communities that are geographically separated from the
Forest but tend to be a primary source for goods and services for the
adjacent communities.

By defining the economic impact analysis as this region, the data is
therefore grouped together without geographical distinction or sub area
categorization made within the models except where the activities on the
Forest are isolated for the impact analysis. As the socio-economic affected
environment section of Chapter 3 recognized, there are some economic
qualitative differences present between the counties.

Economic Impact Analysis Methodology

IMPLAN Model

Economic effects were estimated using an economic input-output model
developed with IMPLAN Professional 2.0. The early version of this
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software was originally developed by the Forest Service and has since
been taken over by a private company, Minnesota IMPLAN Group, Inc.
(MIG, Inc.). The model uses national input-output tables from the Bureau
of Economic Analysis (BEA), secondary economic data at the county
level from a variety of public sources, and proprietary procedures to
develop an input-output model for a study area.

The Regional Economist assisted the WNF in developing its IMPLAN
model. The income and employment data was derived from 2000 data, the
most recent available data at the time.

Subsequent analysis was performed using an electronic worksheet tool
(FEAST). FEAST was developed by the Forest Service’s Inventory and
Monitoring Institute to apply the coefficients and multipliers generated in
IMPLAN to varying levels of inputs by alternative and display the outputs
in terms of impacts on employment and labor income.

The impacts to local economies in the model are expressed in terms of
employment and labor income. Employment is expressed in jobs; a job
can be seasonal or year-round, full-time or part-time. The number of jobs
is computed by averaging monthly employment data from state sources
over one year. The income measure used was labor income in 2003
dollars. Labor includes both employee compensation (pay plus benefits)
and proprietor’s income (e.g. profits by self-employed).

Timber

Information on timber stumpage values was derived from the timber
volumes projected by the Spectrum model. Total revenues were calculated
by multiplying these volumes by the average stumpage values of the most
recent timber sales on the Forest.

Recreation

Estimating the economic impacts of recreation on the Forest involved
these steps:

e Determine how many visitors by recreational activity recreate on
the Forest in a year. The number of visitors is converted to a
standardized unit of measure termed a recreational visitor day
(RVD) using an activity dependent length-of-stay factor. The basic
numbers were taken form a formal survey of Forest users (National
Visitor Use Monitoring Survey [NUVM], USDA Forest Service,
2004)) conducted in 2003 and 2004.

e Determine how much money the average visitor spends within the
analysis area, by recreational activity, on a daily basis. This is
referred to as a spending profile. Recreation spending categories
used were based on NVUM national level averages.
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e By recreational activity, multiply the number of RVDs by the
activity’s spending profile to estimate the amount of money
recreational visitors spend during a recreational visit to the Forest.

Economic Efficiency Analysis

Introduction

The economic efficiency analysis evaluates the alternatives in terms of
their net public benefit. Net public benefit is defined as the “...overall
long-term value to the nation of all outputs and positive effects (benefits)
less all associated inputs and negative effects (costs) whether they can be
quantitatively valued or not (36 CFR 219.3). It is very important to
understand that these estimates are based on gross speculation as to future
events and their impact on the WNF. These estimates are intended only as
one measure to compare alternatives. The estimates presented here should
not be used as predictions of the actual economic impact of the WNF. In
this context, these various activities are generally timber related activities.
Other activities, such as those related to recreation and minerals, while
important, do note vary significantly between alternatives and were
negligible compared to the impact of timber sales. Information as to the
value of the resources was also very difficult to quantify. For the above
reasons, this analysis does not include speculation as to the future value of
minerals and recreation. The economic analysis uses net present value
(NPV) to estimate an alternative’s overall net public benefit.

Methodology

The economic efficiency analysis employs many of the inputs used in the
economic impact analysis for the first decade. The economic and financial
efficiency analysis extends the time horizon on these inputs to a period of
100 years instead of the average annual for the first decade of
implementation used in the economic impact analysis. The NPV
calculation, using an annual discount rate of four percent, is then
calculated over the entire 100 year period to estimate the long-term value.

Table B - 16. Employment by Program by Alternative (Average Annual, Decade 1).

Total Number of Jobs Contributed

Resource Alt. A Alt.B Alt.C AIt.D AIt.E Alt.F
Recreation 187 191 184 191 189 183
Wildlife and Fish 72 74 71 74 73 70
Grazing 0 0 0 0 0 0
Timber 35 145 184 189 191 156
Minerals 87 88 86 88 88 86
Payments to States/Counties 3 7 7 7 7 6
Forest Service Expenditures 177 189 189 190 190 189
Total Forest Management 560 694 720 740 738 689
Percent Change from Current - 23.8% 285% 321% 31.6% 23.0%
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Table B - 17. Labor Income by Program by Alternative (Average Annual, Decade 1;

$1,000,000).
Millions of dollars
Resource Alt. A Alt.B AIt.C AIlt.D AIlt.E AIt.F
Recreation $39 $40 $38 $4.0 $39 $338
Wildlife and Fish $16 $16 $15 $16 $1.6 $15
Grazing $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Timber $1.1 $44 $56 $57 $58 $47
Minerals $26 $26 $26 $26 $26 $25

Payments to States/Counties $0.1 $0.2 $0.2 $0.3 $0.2 $0.2
Forest Service Expenditures $7.3 $78 $78 $79 $79 $7.8

Total Forest Management $16.5 $20.7 $21.6 $22.1 $22.0 $20.6

Percent Change from Current - 25.8% 31.0% 34.2% 33.8% 25.4%

Table B - 18. Employment by Major Industry by Alternative (Average Annual,

Decade 1).
Total Number of Jobs Contributed

Industry Alt. A Alt.B Alt.C AIlt.D AIt.E AIt.F
Agriculture 10 11 10 11 11 10
Mining 4 5 4 5 5 4
Construction 68 72 70 72 72 69
Manufacturing 35 98 122 125 126 105
Transportation, Communication, & Utilities 15 20 20 21 21 19
Wholesale trade 16 20 21 22 22 20
Retail trade 141 156 155 160 159 152
Finance, Insurance, & Real Estate 17 21 22 22 22 21
Services 121 141 142 147 146 138
Government (Federal, State, & Local) 134 149 150 153 152 148
Miscellaneous 2 2 2 2 2 2
Total Forest Management 560 694 720 740 738 689
Percent Change from Current - 23.8% 285% 321% 31.6% 23.0%
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Table B - 19. Labor Income by Major Industry by Alternative (Average Annual,
Decade 1; $1,000,000).

Millions of dollars

Industry Alt. A Alt.B AIt.C AIt.D AIt.E AIlt.F
Agriculture $0.2 $0.2 $0.2 $0.2 $0.2 $0.2
Mining $0.1 $0.1 $0.1 $0.1 $0.1 $0.1
Construction $1.7 $1.8 $1.8 $19 $1.8 $1.8
Manufacturing $1.3 $33 $4.0 $41 $4.1 $3.5
Transportation, Communication, & Utilites $0.7 $09 $1.0 $10 $1.0 $0.9
Wholesale trade $0.7 $0.8 $09 $09 $0.9 $0.8
Retail trade $22 $25 $25 $26 $25 $24
Finance, Insurance, & Real Estate $05 $06 $06 $06 $06 $0.6
Services $26 $31 $31 $32 $32 3§30
Government (Federal, State, & Local) $66 $74 $74 $76 $75 $74
Miscellaneous $00 $0.0 $0.0 $0.0 $0.0 $0.0
Total Forest Management $16.5 $20.8 $21.6 $22.2 $22.1 $20.7
Percent Change from Current - 257% 30.9% 34.0% 33.6% 25.3%

Table B - 20. Forest Service Revenues and Payments to Counties (Annual Avg,
Decade 1; $1,000,000)

Forest Service Program Alt. A Alt. B Alt.C Alt.D AIlt.E AIlt. F

Recreation $0.2 $0.2 $0.2 $0.2 $0.2 $0.2
Wildlife and Fish $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Grazing $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Timber $0.2 $0.8 $0.9 $0.9 $0.9 $0.7
Minerals $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Soil, Water & Air $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Protection $0.0 $0.0 $0.0 $0.0 $0.0 0.0

Total Revenues $04 %11 $1.2 $%$12 $1.2 $1.0

Payment to States/Counties  $0.1  $0.3 $0.3 $0.3 $0.3 $0.3

Table B - 21. Current Role of Forest Service-Related Contributions to the Area

Economy

Employment (jobs) Labor Income ($ million)
Industry Area Totals FS-Related | Area Totals FS-Related

Agriculture 11,857 10 $116.2 $0.2
Mining 4,000 4 $107.8 $0.1
Construction 22,223 68 $705.9 $1.7
Manufacturing 39,270 35 $1,809.0 $1.3
Transportation, Communication, & Utilities 13,828 15 $605.2 $0.7
Wholesale trade 10,163 16 $365.2 $0.7
Retail trade 62,876 141 $959.8 $2.2
Finance, Insurance, & Real Estate 15,130 17 $321.5 $0.5
Services 85,894 121 $2,304.5 $2.6
Government (Federal, State, & Local) 53,488 134 $2,011.9 $6.6
Miscellaneous 1,817 2 $15.8 $0.0
Total 320,548 560 $9,322.8 $16.5
Percent of Total 100.0% 0.2% 100.0% 0.2%
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NPV Inputs and Assumptions
Timber

The volume of timber sales was derived from Spectrum model volume
output estimates per decade. Revenues for these sales are averages of
actual average revenues of recent timber sales. Timber program costs were
based on estimates of the average cost of the most recent sales.

Economic Efficiency Results

The results of the economic efficiency estimates are shown in Table B-22.
The timber program is the major contributor to the net present value of the
Forest. The “other resources” category includes both recreation and
minerals. The small differences seen across alternatives demonstrate that
these activities are treated very much the same for all alternatives. The
important distinction one must realize is that financial efficiency does not
consider the value of non-monetary activities on the Forest. These types of
activities would by primarily connected to recreational activates and as
explained above would not vary significantly between alternatives.

Table B - 22. Net Present Value (NPV*) of Plan Alternatives ($MM).

Alt. A Alt. B Alt. C Alt. D Alt. E ARE noa  Alt. F
Timber Revenue $2604  $2,777 $1,251 $1,274 $1,262  $1,248 $1,008
Timber Cost $-240.1  $-766 $-365.5 $-514 $-626 $-618 $-539
Other Revenue $273.0 $281.2 $270.3 $281.2 $275.7  $275.7 $267.5
Total $293.3 $2,2922 $1,155.8  $1,041.2 $911.7 $905.7 $736.5

*NPV calculated over 100 years at a 4% discount rate

Alternative B is the most financially efficient of the alternatives when
considered over a 100 year period. This is due to a mix of treatment
strategies that emphasizes even-aged timber management to produces a
relatively steady flow of net revenue. Alternative A has the lowest ASQ
and produces the least net revenue in the first 10 decades. This alternative
has a heavily constrained output in the first three decades which is the
primary cause of the overall lower NPV. Alternatives C, D, E, and Eoq
would produce very similar timber outputs. The major difference between
them is that Alternative D shows lower costs because it would produce
more volume using relatively less costly even-aged management
techniques. Alternative F would generate the second lowest timber volume
and this is reflected in its NPV.
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Scenery Management System Inventory and Assignment Process

Introduction

This appendix documents the Scenery Management System (SMS), a
process implemented by the WNF concurrent with the Forest Plan
revision. SMS presents a systematic approach for determining the relative
value of scenery in and around a national forest. SMS is similar to the
Visual Management System (VMS) but updates methodology,
terminology, and is designed to be a valuable tool in developing desired
future conditions and high quality settings in the context of ecosystem
management. SMS follows a sequence of steps to inventory the Forest’s
existing scenic integrity and to produce a new set of scenic integrity
objectives (SIO) for each Plan alternative.

The Handbook for Scenery Management, Agriculture Handbook No. 701,
gives a detailed explanation of the SMS process. This appendix documents
the Forest’s interpretation of national direction and explains the use of the
geographical information system (GIS) for data analysis and map
production. Using GIS saves substantial analysis time, yields high quality
map products, and allows flexibility to make changes more rapidly. The
process ensures equitable consideration of scenery in development of plan
alternatives and full integration with management of other resources. This
appendix describes nine primary steps for integrating the SMS into the
planning process. Other SMS components, such as standards and
guidelines, and monitoring requirements, are included in the Forest Plan.
The steps are as follows:

e Analyze existing scenic integrity

e Determine landscape character

e Determine inherent scenic attractiveness

e Map seen area and distance zones

e Determine constituent concern levels

e Determine initial scenic class assignments

e (Consolidate scenic class assignments

e Assign scenic integrity objectives to management areas

e Analyze and ensure consistency with ROS.

Since the last Forest Plan revision (1988), changes have occurred in the
Forest's social and ecological landscape.
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SMS Inventory Process

Step 1: Analyze Existing Scenic Integrity

Existing scenic integrity (ESI) is defined as the current state of the
landscape considering previous human alterations. Although ESI is not a
direct contributor to final scenic class assignments, it serves multiple
purposes in forest planning and provides important benchmarks for
decision-making

Utilizing GIS technology, the Forest mapped its ESI using several land
information layers to determine the extent of land disturbances in the
landscape over the past decade. Land satellite imagery showing land and
forest cover type, as well as strip mine and oil and gas development
overlays were used. Numerical values were given for each land cover type
with “1”” having the lowest land value and “9” having the highest. (See
Table B - 23)

Table B - 23. Land Characteristic Values for Determining ESI.

Land Characteristics Points

Open Water

Low Intensity Residential

High Intensity Residential
Commercial/Industrial/Transportation
Bare Rock/Sand/Clay
Quarries/Strip Mines/Gravel Pits
Transitional

Deciduous Forest

Evergreen Forest

Mixed Forest

Shrubland
Orchards/Vineyards/Other
Grasslands/Herbaceous
Pasture/Hay

Row Crops

Small Grains

Fallow

Urban/Recreational Grasses
Woody Wetlands

Emergent Herbaceous Wetlands
Oil and Gas Wells

Source: WNF Forest Plan Project File for Scenery Management
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To simplify the analysis, land values were lumped by watersheds and an
ESI rating was assigned to each watershed (See Tables 24 and 25).

Table B - 24. ESI Value Range

ESI Rating ESI Numerical Range

High Greater than 8.0
Moderate 7.46 through 8.0
Low Less than or equal to 7.45

Source: WNF Forest Plan Project File for Scenery Management
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Table B - 25. Average ESI Values by Watersheds

Average ESI WNF Acres in
Watersheds ESI Rating Acres Watershed

Ohio River below Fishing Cr. (WV) to above Leith Run 7.78 Moderate 8,673 31,394
Ohio River from above Leith Run to above Middle Island 8.13 High 7,513 12,968
Ohio River below Middle Island Cr. (WV) 7.77 Moderate 3,274 15,503
Crane-nest Fork above Rich Fork 7.87 Moderate 444 16,845
Rich Fork 7.88 Moderate 1,567 14,322
Little Muskingum River below Rich Fk. above Witten Fork 7.71 Moderate 3,119 13,561
Witten Fork 7.93 Moderate 4,678 27,091
Little Muskingum River below Witten Fk. to above CI. Fk. 7.76 Moderate 4,957 23,494
Clear Fork 7.63 Moderate 5,099 31,220
Little Muskingum River below Clear Fk. to above Arch. Fk 7.67 Moderate 8,800 23,247
Archers Fork 7.96 Moderate 6,322 11,854
Fifteen Mile Creek 8.04 High 3,184 13,096
Little Muskingum River below Archers Fk. to Ohio River 7.82 Moderate 4,681 26,615
East Fork Duck Cr. below Elk Fk. to above Middle F 7.65 Moderate 312 25,784
Paw Paw Creek 7.71 Moderate 1,181 14,997
Duck Creek below confluence of E. Fk. and W. Fk. 7.97 Moderate 24 15,818
Duck Creek from Stanleyville to Ohio River 7.68 Moderate 130 11,856
Five-mile Creek 7.66 Moderate 430 9,188
Hocking River below Five-mile Cr. to above Monday Crk. 7.61 Moderate 7,947 26,903
Monday Creek headwaters to above L. Monday Creek 7.77 Moderate 12,908 23,405
Little Monday Creek 7.47 Moderate 2,302 16,070
Monday Creek below L. Monday Cr. to Hocking River 7.84 Moderate 9,900 17,306
Snow Fork 8.03 High 8,061 17,428
Sunday Creek headwaters above E. Branch 7.59 Moderate 3,506 15,434
East Branch Sunday Creek 8.22 High 5,895 21,188
West Branch Sunday Creek 7.99 Moderate 3,142 27,190
Sunday Creek below E. Branch to Hocking R. 8.18 High 6,583 24,961
Hocking River below Monday Cr. to above Sunday Cr. 7.75 Moderate 2,785 14,119
McDougall Branch above Mush Run 7.08 Low 1 8,955
Mush Run 7.64 Moderate 318 8,427
Hocking River from Athens to above Willow Cr. 7.95 Moderate 8 11,721
East Branch Raccoon Creek above West Branch 7.58 Moderate 4,348 12,762
West Branch Raccoon Creek above East Branch 714 Low 62 14,536
Raccoon Creek below W. Branch to above Brushy Fk. 7.36 Low 36 10,413
Brushy Fork 7.92 Moderate 1,333 21,625
Hewett Fork 8.08 High 1,012 25,942
Elk Fork above Wolf Run 8.36 High 386 20,965
Raccoon Creek below Indian Cr. to Ohio R. 7.66 Moderate 156 52,675
Symmes Creek headwaters above Black Fk. 7.71 Moderate 453 36,121
Black Fork [except Dirtyface Cr.] 8.05 High 2,411 31,490
Dirtyface Creek 8.37 High 4,869 8,632
Symmes Creek below Black Fk. to above Sand Fk. 8.01 High 5,204 9,805
Sand Fork 7.44 Low 2,842 27,169
Symmes Creek below Sand Fk. to above Buffalo Crk. 7.88 Moderate 5,463 15,990
Buffalo Creek 8.44 High 9,040 11,205
Symmes Creek below Buffalo Cr. to above Long Cr. [ 7.59 Moderate 1,592 11,872
Johns Creek 8.23 High 7,880 14,471
Long Creek 7.81 Moderate 283 9,931
Symmes Creek below Long Cr. to Getaway 8.07 High 7,589 37,484
Ohio River below Ice Cr. to above L. Sandy R.(KY) 8.21 High 1,754 10,255
Storms Creek 8.30 High 8,861 23,601
Ginat Creek 8.25 High 272 8,821
Pine Creek headwaters above Hales Cr. 8.23 High 13,137 21,349
Hales Creek 7.66 Moderate 3,610 20,632
Pine Creek below Hales Cr. to above L. Pine Cr. 8.14 High 12,631 24,759
Little Pine Creek 8.27 High 8,636 18,874
Sperry Fork 8.22 High 4,259 7,128
Pine Creek below L. Pine Cr. to Ohio R. [except Sp 7.93 Moderate 511 18,344
Lick Run 8.19 High 186 6,772
Frederick Cr. 7.91 Moderate 357 10,039

Source: WNF Forest Plan Project File for Scenery Management
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Step 2: Determine Landscape Character

Landscape character descriptions were determined for the Forest, each
focusing on key attributes found consistently throughout the WNF.
Landscape descriptions give an overview of landform patterns, water
characteristics, vegetation patterns, and cultural elements. Describing the
Forest’s landscape character not only gives a picture of the Forest
landscape settings, but also provides context for completing the analysis.
Landscape descriptions were developed within the ecological framework
as described in the 1997 WNF Ecological Classification Handbook, and
historical information acquired from Forest specialists (Archeologist,
Foresters, etc.).

The WNF lies within one of Ohio’s oldest landscape, the Southern
Unglaciated Allegheny Plateau Section (221E). The Forest occurs in a
fairly homogenous landscape when compared to other national forests in
the Eastern Region. The Land Type Associations (LTAs) on the Wayne
are likely to be found in the East and West Hocking Plateaus (Ironton and
Athens Units) and the Ohio Valley Hills (Marietta Unit) Subsections
(USDA Forest Service, 1999).

Step 3: Determine Constituent Concern Levels

Concern levels measure the degree of public importance and can be
divided into three categories: levels 1, 2, and 3. A rating of 1 represents
the highest level of public concern, sensitivity, or importance, and 3
denotes the lowest. Criteria found on pages 4 through 8 and 4 through 9 of
the Scenery Management Handbook for mapping concern levels were
used.

Due to the limited time that it had to complete the scenery management
inventory, the Forest elected not to mail out visitor surveys to obtain
constituent information related to scenery (as recommended by the SMS
Handbook). However, the Forest rated the concern levels of travelways
and use areas based on district employees’ inputs and their professional
knowledge and experience of public views and concerns for the Forest’s
scenic resources. Additionally, comments about scenery received during
the Forest Plan scoping process and open houses were also considered.

All roads, trails, canoeable streams, lakes, developed recreational areas, or
areas on the Forest where scenery is considered important were identified,
assigned a concern level, and hand mapped. Once concern levels were
hand mapped, the information was digitized into the Forest’s GIS system
to eventually produce the Forest’s landscape visibility map.
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Step 4: Map Seen Areas and Distance Zones

Distance zones were used to map the seen area (areas that can be “seen”
from the inventoried use areas and travelways). Using GIS, distance zones
as seen from use areas and travelways were mapped as foreground, middle
ground, or background. Foreground was determined to be from 0 to 2
mile; middle ground was from ’2 mile to 4 miles; and background was
greater than 4 miles. After GIS ran the distance zone analysis, it was
determined that the Forest has no “background”. This was expected due to
relatively high road density and the absence of large topographic relief,
such as mountains, on the Forest.

Using GIS, concern level information extracted from Step 3 were
combined with foreground and middleground distance zone information
from Step 4 to produce a Forest landscape visibility map and a distance
zone/concern level matrix.

Step 5: Determine Inherent Scenic Attractiveness

The inherent scenic attractiveness (ISA) analysis measures the scenic
importance of a landscape based upon human perceptions of the intrinsic
beauty of landform, rock form, vegetation patterns, and water
characteristics. Forest landscape character descriptions serve as frames of
reference for determining ISAs. Features are compared singularly or in
combination with those features found in a characteristic landscape. Using
this comparison, an area’s overall inherent scenic attractiveness can be
determined.

The three ISA classifications are:
e (lass A — Distinctive
e (lass B — Typical or common

e (lass C — Undistinguished

District and Supervisor’s Officer employees were involved in assigning
ISAs to all Forest lands. These lands were based on the employees’
perceptions of the inherent beauty of each area’s natural features and
character. An ISA classification of “A” was assigned to areas with land
features or natural characteristics that were considered unique or special to
the Forest; ISA classification of “B” was assigned to areas with features or
natural characteristics that are common to the Forest; and ISA
classification of “C” was assigned to areas with features or natural
characteristics that are unexceptional to the Forest, such as unreclaimed
mined areas.

These classifications were used along with distance zones and concern
levels to produce scenic class assignments.
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Step 6: Determine Scenic Class Assignments

Using GIS, scenic classes were assigned by analytical correlation of the
inherent scenic attractiveness classes, the distance zones and concern
levels in accordance with the matrix displayed as Table 26. Scenic classes
define the relative value of scenery on all lands and helped determine how
scenic resources were allocated during the alternative development
process.

Table B - 26. Scenic Class Assignment Matrix

Distance Zones and Concern Levels

FG1 MG1 FG2 MG2 FG3 MG3
A 1 3 2 4 3 4
B 1 4 2 5 4 5
Cc 2 5 4 7 6 7

ISA

Source: WNF Forest Plan Project File for Scenery Management and Scenery Management Handbook

Step 8: Assign Scenic Integrity Levels to Management Areas

The interdisciplinary team determined how scenic classes would be
allocated to each management area to yield SIO assignments, as Table B -
27 illustrates. Management area boundaries are based on Desired Future
Condition (DFC) boundaries, and they vary by Forest Plan alternative.
Assigning SIOs by management area is the most logical and ecologically
sound method because the relative management concern for scenery is
linked closely to assigned management area DFCs.

Table B - 27. Scenic Integrity Objective Assignment Matrix

Scenic Classes

Management Areas 1 2 3 4 5
Candidate Area H H M M M
Developed Recreation H H H H H
Diverse Continuous Forest H M M M L
Diverse Continuous Forest w/OHV H M M M L o
Forest and Shrubland Mosaic H M M M L §
Future Old Forest H H M M L )
Future Old Forest w/Mineral Activity H H M M L %
Grassland and Forest Mosaic H H M M L ﬁ
Historic Forest H M M M L E
Historic Forest w/OHV H M M M L s
Research Natural Area H H M M M @
River Corridor H H M M M
Special Area H H M M M
Timbre Ridge Lake Area H H H H H

Source: WNF Forest Plan Project File for Scenery Management
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Scenic class assignment maps were produced for each Forest Plan
alternative. Scenic class maps vary between alternatives based on their
management area differences. Maps for each district and alternative are
not shown, but are contained in the Forest Plan process records. Scenic
Integrity Objective Assignments by Alternative are displayed in Table B -
27 below.

Proposed scenic integrity levels for the selected alternative become the
scenic integrity objectives (SIOs) for the Revised Forest Plan.

Table B - 28. Scenic Integrity Objective Assignments by Alternative (Acres and % of

Forest)
Scenic Alt. A Alt. B Alt.C Alt.D Alt. E Alt. E AltF.
Integrity mod
Objectives (acres and %) (acres and %) (acres and %) (acres and %) (acres and %) (acres and %) (acres and %)
High 63,693 63,693 71,147 68,615 71,147 72,033 79,337
(27%) (27%) (30%) (29%) (30%) (30%) (33%)
Moderate 166,164 166,164 158,709 161,241 158,709 157,823 150,519
(70%) (70%) (67%) (68%) (67%) (67%) (64%)
Low 8,156 8,156 8,156 8,156 8,156 8,156 8,156
(3%) (3%) (3%) (3%) (3%) (3%) (3%)

Source: WNF Forest Plan Project File for Scenery Management

Step 9: Analyze and Ensure Consistency with ROS

Assigned SIOs were evaluated for consistency with minimum SIOs
required for each ROS objective. (See Table 29)

Table B - 29. ROS/SIO Minimum Consistency Crosswalk

ROS Objective SIOs
Semi-primitive non-motorized High
Rural* Moderate or higher
Roaded Natural Low to Moderate

Source: WNF Forest Plan Project File for Scenery Management

Rural ROS objectives on the Forest are assigned only to the Developed Recreation
Management Areas. However, the scenic resources in this management area are considered
important to visitors. and therefore have been assigned higher scenic integrity levels. For this
reason, no less than a “Moderate” SIO for minimum consistency have been assigned to the
Rural ROS objective.
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Table B - 30. Trail Outputs by Alternatives.

Trail Outputs by Alternatives Current
- . Density or
Trail Activity Alt. A Alt.B Alt.C Alt.D Alt. E  Alt.Enoq AltF. Miles
New OHV Trail Current
Construction 3210 3210 2010 2010 2010 241035 2010 Average
; 6.4 6.4 35 35 3.5 s 35 O
(Density Range - o o S ) S mi/mi ) Density: .98
. . mi/mi mi/mi mi/mi mi/mi mi/mi mi/mi PaY)
miles/sq.mi) mi/mi
New OHV Trail 109to 109to 21to 21to 21to 2110 124 21to Existing miles
Construction 184 184 124 154 124 : 91 of OHYV trails:
] h ) ; ; . miles . .
(mileage range) miles miles miles miles miles miles 116 miles

New Hiking Trail Existing miles
Construction 5t014 5to14 5t030 5to30 5to30 5to 30 5t030 hiking trails:

. miles miles miles miles miles miles miles :
(mileage range) 81 miles
New Equestrian
Trail 5t030 5t030 5to50 5to50 5to50 510 50 510 50 Existing miles
Construction miles miles miles miles miles miles miles of horse trails:

mileage range 65 miles
(mileage rang
. Existing miles
fiew Mtn. Bike 15t 15t 15to  15to 15t . .o 15t ofmin. bike
. 30 30 30 30 30 ) 30 trails: 0 miles
Construction . . : - . miles . .
(mileage range) miles miles miles miles miles miles exclusively for
9 9 mtn. bike use.
Non-motorized Up to Up to Up to Up to Up to Up to 2.5 Up to Varied among
Trail Density 2.5 2.5 2.5 2.5 2.5 r’?'li/mié 2.5 different trail
(miles/sq.mi) mi/m?  miimZ  mifm?  mi/mi®  mi/mi® mi/mi? types

OHV Areas — Potential Trails Analysis
Trail Outputs Tables and Rationale

This section compares the Forest’s existing trail mileages and densities
with mileage projections for new trail construction by alternatives in a
tabular format. It also describes the rationale for how each trail output was
generated.

Table B - 31. Trail Outputs Rationale by Trail Activity.

Ma:aqe_ment Recreation Outputs Rationale
ctivity
The 1988 Forest Plan provides two densities for motorized trails: 3.2 mi/mi® for M.A. 2.3 and
6.4 mi/mi® for M.A. 3.2. The current average density of motorized trails is approximately 1.0
mi/mi%. Not knowing how the 88' Forest Plan densities were generated, the Forest decided to
map out the maximum miles of trails that could be reasonably constructed (with some
New ATV/OHM environmental constraints) within the newly proposed OHV management areas. The results of
Trail Construction the GIS mapping were: 2.00 to 2.44 mi/mi® could be reasonably constructed within the current
(Density Range - WNF land base allocated for motorized trail use. However, a 3.5 mi/mi’ maximum was
miles/sq.mi) proposed to allow for additional trails to be added if maintenance level 1 and 2 roads were
converted for trail use, some user-developed trails were designated as system trails, and/or for
future land purchases within the OHV management areas.
The new trail density range for Alternative E-modified is set at 2.4 to 3.5 mi/mi®. This is a
derivative of the new construction mileage range of 50 to 124 miles for Alternative E-modified.
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Management
Activity

Recreation Outputs Rationale

New ATV/OHM
Trail Construction
(mileage range)

Mileage ranges were calculated using the following formula: Acres allocated for ATV/OHM use
divided by 640 acres per mi? times proposed trail densities minus existing trail miles = Miles of
new trail construction

The bottom end of the mileage range (i.e. 21 miles shown for Alt. C-F) were calculated using
the 2.0mi/mi’ density, while the upper range of the trail miles were varied to provide a range
among the alternatives.

For Alternative E-modified, the lower end of the mileage range was increased from 21 miles to
50 miles while the upper end of the range remained at 124 new miles. This modification of
Alternative E was made in response to public comments to the draft Revised Forest Plan and
DEIS. The motorized vehicle community felt that the 21 to 124 miles initially proposed was too
low to meet current and projected motorized trail use and demand. They requested a new
mileage construction range to be set at 75 to 150 miles. The Forest felt it could reasonably
construct 50 new miles within the next decade (and possibly more if additional funding and
resources were available). However, the Forest did not feel it could exceed the current
mileage maximum of 124 miles without adversely affecting natural resources. Therefore, the
new mileage construction range for Alternative E-modified is set at 50 to 124 miles.

New Hiking Trail
Construction
(mileage range)

Alternatives A & B mileage ranges were based on outputs found in the 1988 Forest Plan for hiking trails.
Alternatives C - F mileage ranges (essentially doubled from Alt. A & B) were based on miles of new
hiking trails that were added in the previous decade (approx. 20 miles) and what the Forest with the help
of volunteers could reasonably complete in the next decade with appropriate funding and resources.

New Equestrian
Trail Construction
(mileage range)

Alternatives A & B mileage ranges were based on outputs found in the 1988 Forest Plan for
horse trails. Alternatives C - F mileage ranges were based on what the Forest with the help of
volunteers could reasonably complete in the next decade with appropriate funding and
resources.

New Mtn. Bike Trail
Construction
(mileage range)

The 1988 Forest Plan does not provide any mileage or density projections for new mountain
bike trail construction. No trail system has been constructed on the WNF exclusively for
mountain bike use. The Forest wants to develop at least one mountain bike trail system by the
end of the next decade. The projected mileage range given were based upon the miles trails
users say they prefer for a mountain bike trail system and what the Forest with the help of
volunteers could reasonably complete in the next decade with appropriate funding and
resources.

Non-motorized Trail
Density

The 1988 Forest Plan provides a density of up to 2.0 mi/mi? horse and hiking trails. The new
trail density was increased to 2.5 mi/mi® to provide more opportunities for new trail construction
in a particular area. This new density is within the land’s maximum carrying capacity
(conclusion drawn from mileage and density analysis completed for OHV trails, which are
typically wider trails). Unlike the OHV trail system which is confined to within the OHV
management areas, non-motorized trails are generally allowed to be constructed over most of
the Forest (with exceptions). Therefore, the trail density is applied differently for non-motorized
trails compared to OHV trails. The 2.5 mi/mi? density for non-motorized trails is applied on site
specific basis rather than within a particular management (like how OHYV trail densities are
applied).
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Table B - 32. OHV Trail Outputs by Alternatives.

WNF OHV Trail Outputs by Alternatives

Trail Activity Alt. A Alt. B Alt.C Alt. D Alt. E Alt. Emod Alt. F

Existing OHV

acres (FS only) 45,010 45,010 43,900 43,900 43,900 43,900 43,900

Square miles

(total

acres/640

acres per

sg.mi.) 70 70 69 69 69 69 69

Existing OHV

trail miles 116 116 116 116 116 116 116

Existing OHV

Trail density

(existing trail

miles/sq.miles) 1.65 1.65 1.69 1.69 1.69 1.69 1.69

Potential new

OHYV trail miles 184 184 124 154 124 124 91

Projected

maximum OHV

miles

(existing +

new) 300 300 240 270 240 240 207

Density based

on total OHV

miles 4.27 4.27 3.50 3.94 3.50 3.50 3.02

Source of total Current Current WNF 2004 10% less WNF 2004 WNF 2004 1994 Trails

trail Forest Forest mapping than Alt. A mapping mapping Master Plan

miles/density Plan Plan and (to providea and and projection

Projection  Projection  analysis - reasonable analysis - analysis - adjusted

Max. range Max. Max. proportionate
reasonable  among reasonable  reasonable ly with 2004
capacity. alternatives.  capacity. capacity. acres
20% less 20% less 20% less allocated for
than Alt. A than Alt. A than Alt. A OHYV use.

B-54

Criteria Used For Determining and Mapping OHV Trail Density

25% maximum side slope

100’ from a known archeological site

100’ from oil and gas facilities

100’ from perennial streams

50’ from intermittent streams

s mile buffer from known hibernaculum

25’ from maintenance level 3-4 roads

50’ from center line of paved road

100’ from Forest boundary

100’ from newly reclaimed (10 years or less) watershed or mined area

100’ from riparian areas, marshes, wetlands, & ponds
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e 200’ exclusion zone from alignments A & C of proposed Nelsonville
Bypass

e 500’ from existing designated trail corridor

Content Analysis of Responses to Release of the Draft
EIS and Draft Forest Plan

The process used in analyzing the responses to release of the Draft EIS and the Proposed
Revised Forest Plan is described in the document titled, “Response to Comments
Appendix to the Final Environmental Impact Statement”.
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Appendix C

Potential Roadless and
Wilderness Areas Inventory

Introduction

Forest Service planning regulations require that the roadless character of National
Forest System land be evaluated when forest plans are revised.

To be recommended for wilderness, an area must first qualify as roadless. Criteria for
identifying roadless areas in the eastern half of the United States recognize that much,
if not all, of the land will show some signs of human activity and modification even if
it displays high recuperative capabilities (FSH 1909.12, 7.11b, p. 3).

When the Wayne National Forest (WNF) was evaluated during the development of
the 1988 Forest Plan, no areas were found to possess either roadless or wilderness
characteristics.

Since the previous evaluation, the Forest Service has acquired more than 50,000 acres
now included in the WNF. In 2003, the entire Forest was inventoried for
wilderness/roadless potential as part of the Forest Plan Revision. There is a vocal
sector of the public that supports designating a roadless area on the forest, or for
“growing” areas that could become roadless or wilderness at some point in the future.
As this inventory was started, it was deemed important to not eliminate areas too
quickly to ensure all potential areas were fully considered. This became a guiding
premise for the inventory due to the WNF’s unique status as being one of the few
national forests across the country to not have any designated roadless areas.

Three references guided the evaluation/inventory:
1) Forest Service Manual (FSM) 1920, Section 1923;
2) Forest Service Handbook (FSH) 1909.12, Chapter 7; and

3) USDA Forest Service Region 9 Direction for Roadless Area
Inventory for Forest Plan Revision (August 13, 1997).

Inventory Process

Three-steps were used to identify and inventory potential roadless areas for the 2005
Plan Revision. In addition, the guiding premise used in this analysis was to use the
criteria from the three references listed above, but at each Step to look beyond the
hard number criteria so that areas which might otherwise qualify, were not eliminated
when they were close to, but did not meet the number criteria.
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Step 1

Using Geographic Information System (GIS) technology, the WNF mapped all three
of its administrative units (Athens, Marietta, and Ironton) in search of contiguous land
bases that might met the size criteria for roadless areas as shown below.

e Areas containing 5,000 acres or more. (FSH 1909.12, 7.11, Criterion 1)
e Areas containing less than 5,000 acres but:

e Due to physiography or vegetation, are manageable in their
natural condition;

e Are self-contained ecosystems such as an island; and

e Are contiguous to existing wilderness, primitive areas,
Administration-endorsed wilderness, or roadless areas in other
Federal ownership, regardless of size. (FSH 1909.12, 7.11,
Criterion 2)

Size Criteria were determined as follows:
1) 5,000 acres: Based on Criteria 1 above;

2) 2,500 to 4,999 acres: Areas within this size class could potentially
meet Criteria 2a above. Including these areas was in keeping with
the analyses’ guiding premise. These areas would be based on the
recreation opportunity spectrum (ROS) setting of semi-primitive,
non-motorized. No areas met Criteria 2b or 2¢ above; and

3) 1,500 to 2,499 acres: Areas within this size class could potentially
meet Criteria 2a above. Including these areas was in keeping with
the analyses’ guiding premise. Such areas, when combined with
larger adjacent areas, could potentially provide the solitude that
recreationists seek in semi-primitive areas and therefore could
possibly be managed as such.

Federal, State, county, township, and/or Forest Service system roads open and
maintained for passenger cars (operation maintenance level 4 or 5) were used to
delineate boundaries of the areas. An alphanumeric naming system was used to label
each area (i.e. I-1 is the first area located on the Ironton Unit; I-2 is the second area
located on the Ironton Unit; A-1 is the first area located on the Athens Unit, etc.).
Table B-1 displays the results from this initial step.
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Table B-1. Forest Areas with Contiguous Land Base by Size Criteria and

Administrative Unit

Appendix C — Potential Roadless/Wilderness Inventory

Size Athens Unit Marietta Unit Ironton Unit
Criteria

5000 acres  None None I-6 (5265 acres)

or more I-11 (5234 acres)
2500 - A-2 (3077 acres) M-1 (2629 acres) I-2 (2546 acres)
4999 acres A4 (4636 acres) -3 (4457 acres)
I-7 (3897 acres)

I-10 (2922 acres)

I-12 (3761 acres)

I-13 (2838 acres)

I-14 (4897 acres)

I-15 (2510 acres)

I-17 (2502 acres)

I-18 (4573 acres)
1500 - A-1 (1806 acres) None I-1 (2074 acres)
2499 acres A3 (1725 acres) -4 (1671 acres)
A-5 (2126 acres) I-5 (1881 acres)
A-6 (1996 acres) I-8 (1633 acres)
A-7 (1578 acres) I-9 (1586 acres)

A-8 (1877 acres) I-16 (1861 acres)

Step 2

I-19 (2258 acres)
I-20 (1577 acres)
I-21 (2474 acres)
I-22 (1541 acres

All 31 areas identified in Step 1 were carried forward to Step 2 so that no areas would
be eliminated based solely on acreage. Keeping all areas in the analysis at this point
was in keeping with the analyses’ guiding premise. In Step 2, roadless eligibility was

further analyzed to determine which areas warranted further consideration for

roadless designation, looking at road density and other improvements.

Specifically, the following criteria were used in that analysis:

e The area contains evidence of historic mining (50+ years ago), excluding areas of

significant current mineral activity, such as prospecting with mechanical

earthmoving equipment. (FSH 1909.12, 711a, Criterion 4)

e The area contains no more than a half-mile of improved road for each 1,000 (K)
acres, with road under Forest Service jurisdiction. (FSH 1909.12, 711b, Criterion

5)

e The location of the area is condusive to the perpetuation of wilderness values.

Consider the relationship of the area to sources of noise, air, and water pollution,

as well as unsightly conditions that would have an effect on the wilderness
experience. The amount and pattern of federal ownership is also an influencing

factor (FSH 1909.12 7.11b Criterion 4).

Historic mining in southeast Ohio was largely for coal, iron ore and clay. In addition,
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c-4

oil and gas wells have been operating in the area for over 100 years. Most of the
evidence of older mining operations (50 years or more) has been overgrown with
vegetation. Some exception to this are the old mine entrances and waste piles (called
gob piles) primarily from underground coal mines. While the gob piles and other
mine related sites are causing watershed issues of acid mine drainage they have
largely become visually subordinate except in their immediate location. These older,
historic mining locations are reverting to mainly native vegetation and were not
deemed to be excluding for any of the areas being considered in this inventory.

Existing minerals activity including existing oil and gas well developments on the
WNF were identified. Existing underground coal mining did not impact any of the
areas being inventoried. Area M-1 on the Marietta Unit was the only area with a high
number of existing, producing wells with associated access roads and storage tanks
such that it would not be able to be managed for roadless characteristics.

The density of Forest Service system roads of maintenance levels 2 through 5 was
also computed. Roads with maintenance levels of 2, 3, 4, and 5 are improved roads
that can be driven by low clearance passenger vehicles. Many of these roads access
private land inholdings, access producing wells, or other developments. Some
traverse an area but are maintained at a lower standard than roads used as boundaries.
Table B-2 displays the results from this second step.
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Table B-2. Density of Improved Roads within Forest Areas Carried Forward from Step 1.

Road Density

Criteri Athens Unit Marietta Unit Ironton Unit
riteria
2 mile or less per None None I-1 (0.44 mi/K ac)
1000 (K) acres -6 (0.47 mi/K ac)
I-22 (0.05 mi/K ac)
Y2 mile to 1 mile None None I-2 (0.55 mi/K ac)
per 1000 (K) acres -3 (0.77 mi/K ac)
I-4 (0.56 mi/K ac)

-7 (0.71 mi/K ac)
110 (0.59 mi/K ac)
1-20 (0.90 mi/K ac)

Greater than 1 A-1 (5.66 mi/K ac) M-1(2.77 mi/Kac) 1-5 (3.98 mi/K ac)
mile per 1000 (K) A2 (6.25 mi/K ac) -8 (1.73 mi/K ac)
acres A-3 (5.45 mi/K ac) 1-9 (2.99 mi/K ac)

A-4 (5.15 mi/K ac) I-11 (3.00 mi/K ac)

A-5 (2.48 mi/K ac) I-12 (2.31 mi/K ac)

A-6 (3.50 mi/K ac) I-13 (1.60 mi/K ac)

A-7 (2.59 mi/K ac) I-14 (3.35 mi/K ac)

A-8 (3.80 mi/K ac) 115 (2.41 mi/K ac)

I-16 (2.37 mi/K ac)
1-17 (3.87 mi/K ac)
-18 (2.83 mi/K ac)
119 (1.50 mi/K ac)
1-21 (1.32 mi/K ac)

Analysis

Areas with more than one mile of improved road per 1,000 acres were eliminated
from further consideration for roadless designation because they did not meeting
Criteria 5 of FSH 1909.12, 711b.

While realizing that the areas with '% mile to 1 mile of improved road per 1,000 acres
also did not meet this criterion, they were kept in the analysis at this point to prevent
eliminating an area that might otherwise be a potential roadless area except for this
one factor. This was in keeping with the analyses’ guiding premise.

Of the areas with less than one mile of improved road per 1,000 acres, areas I-1, 1-2,
I-4, 1-10, I-20 and I-22 were eliminated because their narrow, irregular shape, or
small size, and the close proximity of improved roads and private lands, could not be
managed as a separate ecosystem and they are not conducive to providing wilderness
values.

The first and second screenings yielded only three areas that met the size and/or road
density criteria. All three areas were on the Ironton Unit. They include:

1) I-6 met all criteria used in the previous two steps and was larger
than 5,000 acres;

2) 1-3 did not meet the road density criteria, but contains between
2,500 and 4,999 acres and lies adjacent to I-6, separated only by a
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C-6

Step 3

3)

Wayne National Forest

county road. This area could potentially be managed in conjunction
with I-6.

I-7 did not meet the road density criteria, but contains between
2,500 and 4,999 acres and lies adjacent to I-6, separated by a major
Forest Service road (maintenance level 4). This area could
potentially be managed in conjunction with 1-6.

Using GIS, the roadless eligibility of the three Ironton areas that passed the first and
second screenings were further scrutinized. These areas were examined against the
following criteria:

1)

2)

The area has existing or attainable National Forest System
ownership patterns, both surface and subsurface, that could ensure
perpetuation of identified wilderness values. Region 9 Guidelines
for Completing Roadless Area Inventories states that this is “a
critical issue for roadless area inventories”. (FSH 1920.12, 7.11b,
Criterion 3, and R9 Directions for Roadless Area Inventory for
Forest Plan Revision, Aug. 1997, page 4, Criterion G)

When evaluating a possible expansion of an existing wilderness, or
wilderness study area (WSA), consider National Forest System
lands that adjoin the designated area but with no major barriers
separating the two. There should be no improved road, railroad, or
utility corridor separating the existing area from the expansion
area. If a barrier separates the areas, evaluate the areas
independently, each on its own merits. (R9 Directions for Roadless
Area Inventory for Forest Plan Revision, Aug. 1997, page 3,
Criterion C)

Review of areas I-3 and I-6 found a major utility corridor dissecting the east half of
area [-6 and the west section of area I-3. Factoring in the utility corridor, the size and
road density changed as follows:

Acreage Road Density (mi / k ac.)
Area Results from Results from Results from Results from
Step 1 Step 3 Step 2 Step 3
-3 4,457 3,416 0.77 0.66
1-6 5,265 4,378 0.47 1.00
-7 3,897 3,897 0.71 0.71

Applying the boundary criterion of not crossing major utility
corridors resulted in none of these three remaining areas meeting
the size criterion (FSH 1909.12, 7.11, Criterion 1). They also do
not meet the road density criterion (FSH 1909.12, 711b, Criterion
5). In addition, areas I-3, I-6, and I-7 each have substantial
reserved and outstanding subsurface mineral rights over which the
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Forest Service cannot control potential development. Because of
the reserved and outstanding mineral rights, the Forest Service
cannot ensure perpetuation of potential roadless values.

Because these areas did not satisty the several of the inventory
criteria for roadless areas (FSH 1909.12, Chapter 7.11), they were
dropped from further consideration for roadless area nomination.

Conclusion

In summary, upon completion of the 2003 Wayne National Forest roadless area
inventory, the Forest Service found no areas eligible for roadless nomination.
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Appendix D

Range of Natural Variability,
Old Growth, and
Silvicultural Systems

Range of Natural Variability

Tree Characteristics

During the 1600s southeast Ohio was inhabited by the Shawnee Nation. It
is believed that Native Americans frequently burned the forests of eastern
North America to facilitate game hunting and to enhance the growth of
herbaceous plants (Goebel and Hix, 1996). Berry and mast production also
benefited from fire. The clearing of land for agriculture was probably
restricted to fertile floodplains of larger river systems.

When the first European settlers viewed the forests of the Ohio Valley in
the late 1700s, they found “hills clothed with a thick forest of trees,
consisting of white, red, and black oak, hickory, ash, chestnut, sassafras,
dogwood, and grape vine” (Goebel and Hix, 1996). The forests of
southeast Ohio at the time of European settlement were dominated by
white oak, which accounted for 40 percent of all witness trees documented
by the original land surveyors of the Ohio Company Purchase from 1796
to 1802. American beech, sugar maple, and yellow poplar were frequently
recorded in the “bottoms” (stream valleys) but they were not abundant
overall (Dyer, 2001).

Although southeastern Ohio was almost entirely forested at the onset of
Euro-American settlement (ca. 1800), written accounts of the landscape
prior to 1800 describe more open conditions in some areas, as summarized
in Sutherland and Hutchinson (2003). In several accounts, forests were
described as open and park-like. In 1765, George Croghan, an Indian
agent, frequently described “clear Woods” in eastern Ohio. Thaddeus
Harris, traveling from Marietta, Ohio, to Wheeling, W.Va., in 1802 wrote
“There is but little underwood; but on the sides of the creeks and near the
river, the paw paw, spice bush or wild pimento, and dogberry grow in
greatest abundance”. Traveling west from Pittsburgh, Penn., David
McClure in 1772 noted that “the woods were clear from underbrush, the
oaks and black walnut do not grow very compact, and there is scarcely
anything to incommode a traveler in riding, almost in any direction, in the
woods of the Ohio. The Indians have been in the practice of burning over
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D-2

Old Growth, and Silvicultural Systems

the ground, that they may have the advantage in seeing game at a distance
among the trees.”

In southeast Ohio, frequent burning is believed to have favored the more
fire resistant oaks and eliminated understories of mesic species such as
American beech and sugar maple (Goebel and Hix, 1996). The forest
conditions were predominated by oaks because they have several
biological adaptations to fire. Oak stems have thick, corky bark, a
tenacious ability to repeatedly resprout following top-kill due to high
root:shoot ratio and dormant buds near the root collar, and the ability to
compartmentalize wounds. In addition, oaks benefit from post-fire
conditions, such as the open understory and reduced impact of fire
intolerant competitors, and the xerification of the site through
consumption of some of the duff and exposure of soil to greater solar
radiation, allowing oak to dominate the advanced regeneration pool
(Ruffner and Groninger, 2004).

Beginning at the time of European settlement in the early 1800s, the
general level of disturbance was higher because land was cleared for
agricultural crops. Fire was used to clear the land and it sometimes
escaped to the woods, so that the level of fire disturbance remained similar
to the conditions before the settlement of Europeans (Fralish, 2004).

In southeast Ohio, timber harvesting on the uplands was limited until the
mid-1800s when the charcoal iron industry became prominent in the
region. The charcoal industry (ca 1830 — 1890) was the primary cause of
the clearcutting of many forest stands in southeast Ohio. In 1875 there
were 69 iron furnaces in the Hanging Rock region of southeast Ohio and
northeast Kentucky. To supply charcoal for a typical furnace 200 to 600
acres of forest were harvested annually, and the forest was harvested again
at 20 to 30 year intervals. These cuts were essentially coppice harvests,
whereby regeneration was of sprout-origin. This cutting regime ultimately
fostered oak regeneration and reinforced its dominance (Abrams and
Nowacki, 1992).

In southern Ohio the fire-return intervals during the period of the mid-
1800s to 1925 was in the range of 3 to 7 years (Abrams and Nowacki,
1992). Fire scar data analyzed in Vinton County, Ohio show that the fire
return interval averaged 3.6 years for low-intensity fires, and 7.5 years for
major fires. The fires were probably ignited by people and occurred
mostly in the dormant season or early spring, and only a few (6%)
occurred during the summer. There is little indication that climate patterns
caused the fire events since they were human-caused. The fires appeared
to have burned until either weather extinguished them or they encountered
barriers. (Sutherland, 1997) As shown in Figure D - 1, the acreage of
land that experienced fire dropped dramatically after the late 1920s and
early 1930s when fire control laws were passed and the general protection
of the forest ecosystem began (Sutherland and Hutchinson, 2003).
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Seemingly, fire reduction was a widespread phenomenon throughout the
region; the same trend was documented in neighboring Pennsylvania
(Abrams and Nowacki, 1992).

3000

1823: Organized fire
suppression begins

Acres burned per
100,000 acres of land

1840 JNo data
0

Figure D - 1. Annual acreage burned per 100,000 of land for 10 counties in
southeastern Ohio. (Source: Sutherland and Hutchinson, 2003)

Since the early 1930s, previously established oak and hickory trees have
continued to grow, but few seedlings reach sapling size before dying.
Forested areas have remained relatively undisturbed for the past 70 years,
and so scattered stems of fire-intolerant but shade tolerant species such as
red and sugar maple and American beech have grown to tree size and
become a major seed source. Now forest communities are converting from
mid-successional oak and hickory species to shade tolerant climax
mesophytes. The near absence of fire has permitted the development of
this classical secondary successional process, particularly on mesic sites.
(Fralish, 2004).

Table D - 1 shows the relative abundance of trees existing when the Ohio
Company Purchase was surveyed in the late 1700s and early 1800s (based
on witness tree documentation) versus the representation of the same
species in 1991 when the Forest Inventory was reported. In southeast
Ohio, the oak and hickory components have declined roughly 26 percent
when comparing presettlement to current vegetation (Dyer, 2001).

Appendices to Final Environmental Impact Statement D-3



Appendix D — Range of Natural Variability, Wayne National Forest
Old Growth, and Silvicultural Systems

Table D - 1. The relative abundance of trees when the Ohio Company Purchase
was surveyed in late 1700s and early 1800s compared to representation of the
same species in 1991.

Species Group Percentage of Percentage of Change
Witness Trees Trees documented
1796 — 1802 by FIA (as reported

in 1991)
White Oaks 40.0 14.5 -255
Hickory 13.6 8.0 -56
Black Oaks 12.2 13.6 +1.4
Beech 8.4 3.6 -4.8
Sugar Maple 3.6 7.6 +4.0
Red maple 3.2 5.4 +2.2
Yellow Oak 3.2 7.2 +4.0
Yellow Poplar 29 10.8 +7.9
Ash 24 4.8 +2.4
Other 10.6 245 +13.9

In addition to a decrease in the dominant oaks and hickories with an
increase of more shade tolerant species such as sugar maple, a second
evident trend is a dramatic increase in early successional species such as
yellow poplar, ash, pine, aspen, and black cherry. Past land practices have
clearly favored those trees with greater seed dispersal ability (Dyer, 2001).
Reliability of Public Land Survey Data

Studies concerning the use of Public Land Surveys (PLS) to determine
vegetation characteristics find some degree of variability among
surveyors. These records do not constitute an unbiased sample of
presettlement vegetation. Instead, one must understand the PLS data in
their historical context. The data were created for legal, not ecological,
purposes. These purposes affected the manner in which the surveyors
collected the data. The surveyors also independently interpreted how best
and easiest to meet these purposes. Sometimes these interpretations result
in significant differences among surveyors as to the species they chose as
witness trees, the diameters of those trees, and the distances traveled to
record them.

The important question is how these levels of variability affect the
biological significance of the PLS data, especially when representing large
areas (>24,700 acres); the counties studied by Dyer (2001) and presented
in the Table D - 1 included 1,235,550 acres. At such scales the effect of
surveyor variability may not be strong enough to greatly influence results.
For example, surveyors were constrained by which species were present at
each point. These forests are usually dominated by only a few species.
Thus, great deviations from which species would occur at a site were not
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likely. Differences due to environmental variability may also exceed the
effect of surveyor differences when examining the PLS data over areas of
great extent. Over large areas, such as Dyer’s (2001) study area, PLS data
are appropriate for reconstructing the vegetation before European
settlement (Manies et al., 2001).

To assess changes in forest composition and structure over the last 200
years in southeast Ohio, USDA Forest Service Forest Inventory and
Analysis (FIA) data were summarized for the eight counties that
encompass the original Ohio Company Purchase. Although the
instructions established by Congress did not comment on witness tree
selection, it is intuitive that surveyors were unlikely to select very small
individuals; this is born out by an examination of the size-class
distributions of witness trees. To facilitate comparison with the witness
trees, FIA data for this analysis included trees >9 inches in diameter, in
stands of natural origin (n = 364 plots). Data on slope, aspect,
physiographic class, and location also were obtained for each plot.
Latitude and longitude coordinates for each plot are reported to the nearest
100 feet, so that the exact location of the site may be within 1.8 miles of
what is reported. Although the nature of the witness tree data (point
samples) and FIA data (area samples) preclude direct comparison, the
limited conclusion can be drawn that the dominant forest taxa are
occupying similar environmental sites today as they did in the
presettlement forest, although relative abundances have changed
significantly (Dyer, 2001).

Understory Plants

Early accounts from Ohio indicate that presettlement forests were clear of
underbrush and that one could travel through the woods on horse-drawn
sleds (Goebel and Hix, 1996). The surveyors did make brief reference to
oak and hickory underbrush (presumably saplings and seedlings) blocking
their line of sight. Dogwood was also noted frequently, and spicebush
(Lindera benzoin) was recorded in several valleys. Sapling species, which
are presently abundant, such as red maple, sugar maple, and black gum
were not recorded in the underbrush descriptions by the surveyors
(Sutherland and Hutchinson, 2003).

Fire was no doubt used as a management tool in southeast Ohio as
Hildreath in 1788 describes for Washington County “Yearly autumnal
fires of the Indians, during a long period of time, had destroyed all the
shrubs and undergrowth of woody plants, affording the finest hunting
grounds” (Dyer, 2001).

Blueberry and other ericads were commonly found on the forest floor of a
dry oak stand. The frequent fires of the past would have benefited the
plants by top pruning and thinning the plants to encourage young growth,
and the semi-open canopy would have allowed the plants to bear more
fruit.
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The present high density of seedlings, saplings, and small trees of
mesophytic species within the central states oak-hickory forest is having a
major deleterious effect on the herbaceous layer. Data collected from Trail
of Tears State Forest in the Illinois Ozark Hills region indicates that as
photosynthetically active radiation decreases and the amount of ground
litter increases, there is a major decrease in the number of herbaceous
species. Species richness increased 200 percent from an average of 10
species/108 square feet in a forest composed of black and white oak and
hickory with a closed canopy of smaller sugar maple trees (dbh of 4-8
inches) to an average of 31.5 species/108 square feet in open stands
dominated by black oak, white oak, and hickory without maple. In dense
sugar maple dominated forest of the Ozark Hills region, few seedlings or
herbs can be observed (Fralish, 2004).

A decrease has also been reported in the number of summer and fall
flowering species between 1980 and 1988 and related this decrease to the
increase in sugar maple importance in the tree canopy. At Land Between
The Lakes (LBL) in Kentucky and Tennessee, about twice the number and
double the cover of herbaceous cover species were found in shelterwood
cut stands as compared to uncut post oak, black oak, and white oak
dominated stands, suggesting that even in oak dominated stands, the light
resource prevents full development of understory herbs. Therefore, it
should be of no surprise that the added layers of branches and leaves, due
to a midcanopy of mesophytic species, impoverishes the herbaceous
stratum (Fralish, 2004).

Restoring the characteristics of an oak forest that is maintaining itself, and
all the other forest types on the Wayne National Forest, will take several
decades. Over time the treatments prescribed will slowly change the
conditions that have developed over several decades. For example, since
many of the current oak stands have many other species in the understory
and mid-story, just one or two silvicultural practices will not change the
ecosystem to what it was several hundred years ago.

Ecosystem Descriptions

The previous discussion describes the general characteristics of a
predominantly oak ecosystem on the Wayne National Forest in the past
and possibly in the future.

Below are the characteristics of other ecosystems found on the Wayne
National Forest. These describe, in general terms, common ecosystems
that exist on the Wayne National Forest. Many sections of the forest will
differ slightly from these descriptions, but the general concepts should be
evident. Also, some areas will demonstrate traits common to one or more
different ecosystem depending on the physical conditions, and past land
management. These descriptions are intended to describe the most
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common associations, but not to describe every ecosystem that may exist
on the Forest.

The Wayne National Forest is within the Appalachian Unglaciated Plateau
and within the central hardwood region; this region can be defined as the
area south of the beech-maple forests, east of the Great Plains, and north
and west of the southern pine forests. Within this central hardwood region
are other subdivisions including Oak-Hickory and Mixed Mesophytic.
(Hicks, 1998)

The Mixed-Mesophytic Forest is a high-diversity and predominately
deciduous forests occurring on deep and enriched soils, usually in
somewhat protected landscape positions such as coves or lower slopes.
Dominant species include sugar maple (Acer saccharum), American beech
(Fagus grandifolia), Yellow Poplar (Liriodendron tulipifera), and Red
Oak (Quercus rubra). Trees may grow very large in undisturbed areas.
The herb layer is very rich, often with abundant spring ephemerals. Many
examples may be bisected by small streams. Shrub strata are open to
sparse and can include spicebush (Lindera benzoin). Herbaceous strata are
typically lush and diverse. A partial list of typical species includes
Trillium (Trillium erectum), May-apple (Podophyllum peltatum), Tall
White Violet (Viola Canadensis), water-leaf (Hydrophyllum canadense),
and Sedge (Carex austrocaroliniana). (Natureserve, 2005)

The Beech-Maple Forest is found primarily on flat to rolling uplands to
steep slopes with rich loam soils. This system is characterized by a dense
tree canopy that forms a thick layer of humus and leaf litter leading to a
dense and rich herbaceous layer. Sugar Maple (Acer saccharum) and
American Beech (Fagus grandifolia) comprise up to 80% of the canopy.
Other associates can include red oak (Quercus rubra), Basswood (Tilia
americana), ironwood (Carpinus caroliniana), and hophornbeam (Ostrya
virginiana). The relative dominance of sugar maple compared to other tree
species varies across the range of this system based on regional climate
and microclimate. The herbaceous layer is very diverse and typically
includes spring ephemerals. Some common species include jack-in-the-
pulpit (Arisaema triphyllum), bedstraw (Galium aparine), Woolly sweet-
cicely (Osmorhiza claytonia), Smooth Solomon's Seal (Polygonatum
biflorum), and trillium (77illium grandiflorum). (Natureserve, 2005)

The Mixed Oak — Hickory Forest occurs on gentle to moderately steep
slopes of dissected hills and plains. Soils are well-drained, shallow to
deep, often over sandstone, cherts, or cherty limestone. Stands are
dominated by a closed-canopy deciduous tree layer. The dominants are
white oaks and red oaks. Typical associates include hickories (Carya sp),
red and sugar maples (Acer sp), and Black Gum (Nyssa sylvatica). The
shrub and small-tree layer contains dogwood Cornus florida), virginia
creeper (Parthenocissus quinquefolia) is a typical vine. The low-shrub
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layer may be dominated by blueberry (Vaccinium pallidum). The
herbaceous layer contains Black cohosh (Actaea racemosa), tick trefoil
(Desmodium glutinosum),bedstraw (Galium pilosum), and christmas fern
(Polystichum acrostichoides). (Natureserve, 2005)

The Virginia Pine- Shortleaf Pine Forest includes Virginia Pine (Pinus
virginiana) and shortleaf pine (Pinus echinata) dominated forests of
ridges and steep upper slopes. This community occurs on narrow ridges,
steep slopes, and other exposed topographic positions, over shallow,
infertile soils. This mainly evergreen forest is often of low stature, with a
somewhat open to closed canopy, sparse to very dense shrub cover
dominated by ericaceous species, and a sparse herb stratum. Virginia pine
and / or Shortleaf pine dominate the canopy, with various oaks also
occurring. Deciduous species may form a subcanopy or sapling stratum,
particularly in areas where fire has been excluded. Blueberries are a
common shrub. Herbs are typical of infertile, xeric habitats such as
lowbush blueberry (Vaccinium pallidum) and striped wintergreen
(Chimaphilla maculate). (Natureserve, 2005)

The Bottom Land Forest is dominated by silver and red maple occurring
in moist, deep, hydric soils associated with wetland depressions on level
plains and floodplain backswamps. Soils are saturated for a few months of
the growing season, but often are dry by late summer. Canopy cover is
complete and dominated by Red maple (4cer rubrum), Silver Maple (Acer
saccharinum), Sycamore (Platanus occidentalis), River Birch (Betula
nigra), Ash (Fraxinus pennsylvanica), and Elm (Ulmus Americana). The
subcanopy consists primarily of Red Maple (Acer rubrum) and Elm
(Ulmus americana) underlain by a shrub layer which may contain a
mixture of ironwood (Carpinus caroliniana), winterberry (Ilex
verticillata),spicebush (Lindera benzoin),elderberry (Sambucus
Canadensis),poison ivy (Toxicodendron radicans), and arrowwood
(Viburnum recognitum).. The depth and duration of flooding and light
penetrating the forest canopy regulate density and diversity found in the
herbaceous layer. Jewelweed (Impatiens capensis), jack-in-the-pulpit
(Arisaema triphyllum), Fowl mannagrass (Glyceria striata), and a variety
sedges (Carex spp.) are among the most common species encountered.
(Natureserve, 2005)

Role of Mychorizae

Mycorrhizae are symbiotic associations of tree fine roots and certain soil
fungi. Oak species are classified as ectomycorrhizal (possessing an
external fungal mantle and Hartig net hyphae between cortical cells) while
maples are classified as endomycorrhizal (with vesicles, arbuscules, and/or
hyphal coils in cortical cells). Both types of mycorrhizae generally benefit
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seedling establishment or growth through increased nutrient uptake and
improved water relations in the roots.

In a study on Ohio’s Zaleski State Forest, after thinning and burning, the
extensive endomycorrhizal colonization of red maple in the study (59 to
76 percent) was high. Much of the herbaceous vegetation in the understory
was classified as endomycorrhizal; therefore, a high level of soil inoculum
may account for the high colonization levels in the study. A lack of effect
due to thinning on endomycorrhizal colonization was observed: selective
cutting had no negative effect on mycorrhizal community structure
because of the rapid regeneration of mycorrhizal hosts and minor levels of
soil disruption.

Oak species generally are considered as ectomycorrhizal; however, the
study on the Zaleski State Forest observed both ectomycorrhizal and
endomycorrhizal associations on black oak roots. Endomycorrhizal
infection of predominantly ectomycorrhizal host plants might be increased
in the presence of abundant endomycorrhizal hosts, as occurred in the
understory at Zaleski State Forest. (McQuattie, Carolyn J.; Rebbeck,
Joanne; Yaussy, Daniel A., 2004)

Sudden Oak Death (SOD)

Sudden Oak Death (SOD) is a new disease that has spread rapidly since
1995 in California. It is caused by a newly discovered pathogen
(Phytophtora ramorum. The disease has been found in nursery stock in
the eastern United States, so infection of natural stands is possible. Fire
suppression has been effective where SOD has emerged in the west.
Analysis by Moritz and Odion demonstrates a strong and consistent
negative relationship between locations of confirmed SODS and areas that
have been burned since 1950. The potential for fire to influence the
growth of spores and mycelia of fungal pathogens through direct effects of
heat and/or smoke has long been known. (Moritz and Odion, 2005)

Oak Decline

Periodic occurrences of decline and death of oaks over widespread areas
have been recorded since 1900. The condition is often caused by a
complex interaction of stresses and pests. Generally trees are weakened
by environmental stresses such as droughts, frosts, of pests such as
defoliating or sucking insects. Weakened trees are then invaded by other
insects or diseases and the trees subsequently die. Healthy trees could
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withstand the secondary pests, but in a weakened condition, there is a not
sufficient energy reserve to survive. Usually, the progression of decline is
slow, occurring over several years. Control of oak decline is generally
considered to involve keeping the trees healthy, and thus able to withstand
pests and diseases. Certain causal factors such as drought and frost cannot
be controlled, but management actions such as thinning can reduce
competition for moisture and nutrients and thus promote a better
physiological condition of the remaining trees. (Wargo, Houston,
LaMadeleine, 1983)

Old Growth

Old Growth Forest Characteristics

As described above, frequent fires were a common occurrence and the
fires had significant effects on the species and structure of the forests
before fire suppression became common. Since fire did have a long and
significant effect on the forests of southeast Ohio, the following
descriptions of old-growth forests will be made with the recognition that
frequent fires had significant influences in developing the forests that
existed at the time of European settlement.

Because of ecological micro-climates, a fire has different effects
depending on factors including temperature, fuel moistures, aspect, and
humidity. For example, in a deep cove the intensity of a fire would likely
be very different than on a south facing ridge top. A cove will be cooler in
temperature, the fuels on the ground will be moister, and the humidity may
be higher; therefore a fire will be smaller and cooler and so affect the
vegetation differently than on the ridge top. A fire could go around the
cove, or not burn at all, if the fuels are moist enough in the cove.
Conversely, a fire is likely to burn hot on south slopes and ridge tops
because the fuels are drier and air temperature is warmer. This same
principal applies to some stream and river bottoms; these are often moister
and more protected and thus do not burn as hot or as frequently as the
uplands.

This concept would result in the plant species being different on more
mesic sites. The size of these different microclimates can vary from less
than an acre, for example, in a small cove and up to several hundred acres
along some river corridors.

Definitions of old growth include several physical attributes combined
with local plant species and their particular niches considering other
events such as fire and weather.

Following are the physical characteristics of Old Growth that will be used
on the WNF for all possible designations:
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Downed Logs — Coarse woody debris (stems greater than 4 inches in
diameter) are a common component of the forest floor. The
downed logs are from a variety of size classes, and in various
stages of decay, suggesting the logs are from a long-term process,
not a single event such as a storm.

Standing Snags — Standing dead trees greater than 4 inches in
diameter are prominent, indicating that trees have reached their
natural mortality in place, and not selectively removed.

Treefall Gaps — There are many small blowdowns of one to several
trees in each group. The gaps created by the blowdowns create a
change in the understory microenvironment. As a greater solar
radiation reaches the forest floor, advanced regeneration results in
a forest with multiple layers (3 to 5) instead of the 1 to 2 typically
found in a younger forest.

Pit and Mound Topography — The soil surfaces in old-growth is
often dominated by a rolling topography produced by windthrown
trees. When the trees are thrown, their root mat and associated soil
is ripped up from the forest floor, creating a pit or depression. As
the root ball decays, the soil is loosened and falls into a mound
adjacent to the pit. These pits and mounds are important in forest
nutrient cycling and understory diversity, but are generally absent
from human-disturbed forests.

Undisturbed Soils — Old-growth forests typically have a soil which is
high in organic matter, with a thick organic layer and considerable
numbers of ferns, mosses, and fungi. Not having experienced
recent heavy logging equipment, horses, dragged logs, or grazing
livestock, the soils will not be compacted. Soil macropores (2 to 4
inches in diameter), formed by the dead decaying roots of old
trees, are often present in the upper soil profile.

Uneven-Aged Canopy Structure — Eastern old-growth forests are
generally characterized by trees of all ages and diameters. They
typically exhibit a reverse-J age distribution, whereby younger
stems are at a much higher density than older stems. The shape of
the age distribution often (but not always) parallels that of the
diameter distribution. The age/diameter structure is driven largely
by small-scale natural disturbances and differential shade tolerance
among species. To be considered an old growth stand, the number
of large/old trees must be fairly well distributed across the area,
and fit the reverse-J curve as described above.

Figure D - 2 shows the physical structure of a mature second growth stand
compared to an old growth forest. The mature second growth forest has a

closed canopy, very few small trees on the forest floor, and very little dead
woody materials. In the old growth sketch, notice the many different sized
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trees, gaps in the tree canopy created by the fallen trees, and the standing
dead snags (McCarthy, 1995).

Mature Second-Growth Old-Growth

Figure D - 2. Physical structure of a mature second growth stand compared to an
old growth forest. (Source: McCarthy, 1995)

Overtime, old growth characteristics will likely be present in forest stands
on the WNF in each of the alternatives. These old growth stands would
occur in the three forest systems found on the WNF: Central Appalachian
Cove Forest System, Allegheny-Cumberland Dry Oak Forest and
Woodland System, and Cumberland Dry Circumneutral Forest and
Woodland System (TNC 2003; also refer to Draft EIS, Appendix E for
more information about these forest systems).

Each of these forest systems are characterized by an association of various
tree species. In addition to the old growth characteristics described
previously, the stands would contain some trees of great age. Following
are brief descriptions of these forest systems, along with examples of
species and ages of older trees likely to be associated with future old
growth stands. Tree ages were determined by adding 50 percent to the
biological lifespan as listed in the Silvics of North America (Burns and
Honkala, 1965), a method proposed by Dr. Brian McCarthy, Forest
Ecologist, Ohio University(McCarthy, 1995). Old Growth in a pine type
was not formulated because pine in southeast Ohio is generally a pioneer
species that is replaced by hardwoods.

Forest stands with old growth characteristics would occur on a contiguous
block of land at least 4 acres in size. When mapping forest stands, the
Wayne National Forest’s October 2002 Guidelines for Delineating Stands
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calls for stands to be greater than or equal to 10 acres, unless something
significant is present, then the minimum mapping unit is to be 4 acres.
Allegheny — Cumberland Dry Oak Forest Old Growth:

These stands would likely be located on the dry to moderate sites on the
forest. Typical locations would be ridgetops, the upper one-third of the
hills, southwest to southeast slopes, and some west slopes. This type was
perpetuated in the past because of the frequent fires. Eventually, without
fire, this type will evolve into a mixed-mesophytic type except for on the
driest sites.

Typical tree species and ages of the older individual trees within the stand
are:

White oak — 300 years old
Northern red oak — 180 years old
Chestnut oak — 180 years old
Hickory — 300 years old

Central Appalachian Cove Forest Old Growth:

These stands would likely be located on northerly and easterly slopes, on
some lower slopes, and in coves. The sites where this type developed in
the past were in locations where frequent and hot fires were rare. This
allowed the fire-sensitive and shade tolerant trees to develop and mature.

Typical tree species and ages of the older individual trees within the stand
are:

Sugar maple — 375 years old
American beech — 375 years old
Red maple — 120 years old
Yellow poplar — 300 years old
Hemlock — 600 years old

Bottomland Hardwood Old Growth:

These stands would likely be located adjacent to major streams and rivers.
The sites where this type developed were on soils that frequently flooded
and stayed moist most of the year. Frequent and hot fires were rare.

Typical tree species and ages of the older individual trees within the stand
are:

Silver maple — 200 years old
American elm — 250 years old

Red maple — 120 years old
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Sycamore — 300 years old

Silvicultural Systems

Even-aged Management

Even-aged forests occur naturally after a major disturbance initiates the
processes involved in stand regeneration. Even-aged stands generally have
one age class, although two age classes can be found in some two-layered
natural or managed stands. These stands generally have a well-developed
canopy with a regular top at a uniform height.

Pure even-aged stands generally have a nearly bell-shaped diameter
distribution. This means that most trees are in the average diameter class.
However, diameter distributions should be viewed cautiously because
diameter can be a poor criterion for age. The smallest trees in natural
even-aged stands are generally spindly, with vigor suppressed by the
overstory.

Clearcutting

In a clearcut system the stand overstory is generally removed in one
harvest. The following silvicultural considerations are provided by
Sanders and Graney (1992).

If there are adequate numbers of advanced oak seedlings that are vigorous
and have well-developed root systems, clearcutting is the most effective
method to regenerate the stand to species dominated by oak and hickory.
Although understory species may appear to dominate the stand for about
10 years following clearcutting, the oaks and other overstory species begin
to assert dominance, and by age 10-15 the understory species are generally
in a subdominant position.

Stands should be a minimum of 2 acres in size. If the advanced oak
reproduction potential is not adequate and the stand is clearcut, the new
stand will be dominated by a varying mixture of species, but likely oaks
and hickories will not dominate the site. With the exception of yellow-
poplar, the species that dominate the advance reproduction will be
predominant in the new stand. Yellow-poplar will also be abundant if it is
present in the overstory, and some oaks will probably be present.

If the clearcut stand is on southeast or northwest middle and upper slopes,
we can expect to have a stand at about age 20 that can be molded into an
essentially pure oak stand by thinning. On north and east aspects and
lower slopes, the stand composition may be highly variable. Yellow-
poplar will likely be abundant. Other species such as white ash, black
cherry, and red and sugar maples will also be present. However, if the oak
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advance regeneration is adequate, expect to have a predominantly oak
stand 20 years after clearcutting.

In practice, the WNF will not normally prescribe true clearcuts, in which
ALL merchantable trees would be cut from an area. The Wayne is likely
to prescribe Clearcutting with Reserves, which is a clearcutting method in
which varying numbers of reserve trees are left standing to attain goals
other than regeneration. The overstory trees that would be retained, called
reserve trees, may be small or large trees, or combinations of small and
large trees, retained for:

Future growth
Certain species components

Current or future den trees; future sources of snags or coarse woody
debris

Visual quality

Shelterwood

In general, a shelterwood treatment is the cutting of most of the trees, but
leaving those needed to produce seedlings in a moderated microclimate
(SAF, 1998). In particular on the WNF and in the central hardwoods,
when the regeneration potential of the existing oak advance reproduction
is not adequate to replace the stand, the shelterwood method can be used
to develop the required advanced reproduction. The minimum number of
advanced reproduction is determined by inventorying the area to discover
the amount and size of oak seedlings and estimating the number of stump
sprouts after cutting. The procedure is outlined in (Sander et al. (1976).
The following silvicultural considerations are taken from Sander and
Graney (1992).

When oak advance reproduction is small, scarce, or absent, the
regeneration method most likely to produce the best results is the
shelterwood method. However, the method must be tailored to produce the
micro-environments required by oaks for successful seedling
establishment and early seedling growth.

Without any specific treatment, oak advance reproduction is most likely to
be inadequate on the middle and lower north- and east-facing slopes;
south-facing slopes and ridge tops may develop advanced oak
regeneration without specific treatments because of the dry and open
microclimate.

When applying the shelterwood method to develop oak regeneration,
following are some general practices (Sander and Graney, 1992).
Depending on site-specific conditions some or all of these treatments are
probable.
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Control the understory that will compete with the small oaks by
cutting or preferably killing the non-oak species by prescribed
burning or applying herbicides.

Reduce the overstory to 40-80 percent stocking. Leave the best
dominant and codominant oaks as uniformly spaced as possible.

If possible, apply the understory and overstory treatments before
seedfall in a good seed year.

Monitor seedling establishment and growth and make additional light
cuts to keep the overstory from restricting growth.

Apply additional understory control if the understory redevelops to a
point where it restricts the oak reproduction growth. This control
may be desirable 5-10 years after the original treatment; treatment
could be by prescribed burning or applying herbicides.

When the regeneration potential of the oak reproduction is adequate to
replace the stand, remove the remaining overstory sufficiently to
allow the oaks to fully develop. The length of time required to
establish oaks and grow them to adequate size under a shelterwood
will probably be 10 to 20 years or more.

When using prescribed fire to develop oak seedling development, more
than one burn may be needed if oak regeneration is not adequate after one
burn. In many situations within the Central Hardwood Region and beyond,
decades of fire exclusion have allowed oak competitors to become so
firmly established that oak regeneration may not be as plentiful as desired.
Oak dominance of the advance regeneration can be increased with
repetitive burning (Van Lear, 2004).

In one study, Brose and Van Lear conducted a shelterwood harvest,
followed by a variety of prescribed burns. Oak regeneration density was
not reduced by any fire prescription, but yellow poplar density was
reduced and resprouting poplar stems exhibited accelerated growth for
only one year. Red maple density was significantly reduced after
moderate to high intensity prescribed burning. Results indicated that
prescribe burning after a shelterwood is a promising approach to
regenerating oaks on productive sites. (Brose, P, Van Lear, D. 2004)

Another silvicultural treatment that has proved effective on more mesic
sites is to remove midcanopy and some lower canopy trees and leaving a
main canopy with no large gaps, the survival and growth of small oak
advance reproduction increases. This treatment allows the population of
small oak advance reproduction to develop after a few years into a
population of larger advance reproduction, making oaks more competitive
after release. Plus, this process also reduces competition from other
species. Potential sprouts from midcanopy and lower canopy trees are
treated with herbicides or prescribed fire, thereby directly reducing
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competition from these trees both before and after overwood removal. The
reduction in competition from yellow-poplar is more subtle. First, while
the residual canopy with no canopy gaps is sufficient to allow oak
seedlings to develop, it is not sufficient to allow the establishment and
development of yellow poplar. Secondly, new yellow-poplar seedlings that
become established after overwood removal will be in an inferior
competitive position, at least on a patch-wise basis, because of the
development of large advance reproduction of oaks and other species
(Loftis, 2004).

Two- Aged Management

The two-aged system regenerates a timber stand and maintain two age
classes (SAF, 1998). Various other publications refer to this type of
management scenario as deferment cutting, irregular shelterwood, or a
shelterwood with reserves. As applied on the Wayne, the objectives of the
harvest would include the need to develop early-successional wildlife
habitat, while at the same time retaining an important overstory
component. The Forest would retain 15 to 20 square feet of basal area per
acre of the original overstory; the selection of the “leave trees” would be
based on plant and animal habitat needs. For example, if the average
diameter of the retained trees was 18 inches, this would be approximately
9 to 12 trees per acre. To regenerate the two-aged areas to an oak-hickory
forest type, the same adequate numbers of healthy and well distributed oak
seedlings must exist as was discussed for clearcut harvests prior to
applying the two-aged harvest.

Perkey et al. (1999) reported the following observations regarding the
development of two-aged stands after a regeneration cut in the central
Appalachians.

Leaving 12 to 15 residual overstory trees per acre and cutting all other
trees 1-inch dbh and larger resulted in hardwood reproduction
similar to that expected after clearcutting.

In the Fish Trough treatment area, a sample of 10 yellow-poplar
overstory crop trees was remeasured at about age 94 to determine
if they were still growing well; they were. During the first 16 years
of the study they grew at a rate of 2.9 inches/decade. During the
last 3 years they grew at a rate of 3.2 inches/decade.

Residual overstory trees (the older age class) were still free to grow,
with an average of 20 feet of growing space between adjacent
crowns; these trees were scattered over the area, not left in clumps
or corridors.

At 10 years, 70 to 85 percent of codominant reproduction had the
potential to become timber crop trees. Three of the four treatment
areas can be regarded as successfully regenerated with acceptable
quality stems.
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The canopy of the younger age class was nearly closed after 10 years.

Frequently, grapevine control work is needed in the younger age class
of two-aged stands, just as it is needed in young stands
regenerating after a clearcut

Tree regeneration in the two-age harvest areas would be adequate if
implemented as described. Experimental harvests on the Monongahela
National Forest applied from 1979 to 1983 indicated that reproduction
developed included a wide variety of species, similar to that observed after
clearcutting. Also, the experiments found that 89 percent of the larger
trees left uncut had survived, 76 — 100 percent of the survivors maintained
their initial grade, and diameter growth increased for most species (Miller
etal., 1997).

Uneven-aged Management

Uneven-aged management treatments work towards the goal of creating
and maintaining an area in an uneven-aged condition. An uneven-aged
stand has trees of three or more distinct age classes, either intimately
mixed or in small groups (SAF, 1998). Also, uneven-aged stands have an
uneven and highly broken or irregular canopy (often with many gaps).
This broken canopy allows for greater light penetration and encourages
deeper crowns and greater vertical structure in a stand. Most stems occur
in the smallest age/size class, as regeneration quickly fills the canopy
gaps. The number of small trees declines through normal species
competition as age/size classes increase, to the point where the large trees
are low in number and scattered (although distribution may be highly
regular). In its ideal form, where diameters approximate age, distribution
of diameters in uneven-aged management will approach the classic
inverted-J form. As you progress through the diameter classes, the number
of stems per acre drops in an inverted geometric fashion, giving a dipping
curves relationship which looks like the mirror image of a "J" without the
top. Figure D - 3 shows the distribution of trees in an uneven-aged
condition. Note that there are a large number of very small trees and very
few large trees per acre.
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Uneven-aged stand structure
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Figure D - 3. Distribution of trees in an uneven-aged condition

Initially, to convert an even-aged stand to an uneven-age stand, the
objective is to develop new age classes, but not to immediately create a
structure as pictured in the graph above. Eventually, a more formalized
uneven-aged regulation method can be implemented to supplement and
guide the retention of given levels of stocking in the different age classes.
Although a g-factor based approach is essential for maintaining an
established uneven-aged structure in an oak-dominated system, using q-
factor ratios is not applicable when beginning to convert stands from an
even-aged to an uneven-aged structure.

Conversion of a stand to an uneven-aged structure cannot be accomplished
in the same manner as the maintenance of stand structure in an existing
uneven-aged stand. Generally with the objective of changing the stand’s
structure to uneven-aged, the first harvest in the stand would be a
reduction across the stand of one-third but no more than 60 percent
stocking. Depending on the stand’s age or species mix, the cutting could
target different trees. Considerations would include such concerns as
whether the stand has a component of short-lived trees which could not
survive through the time that would be required to develop the uneven-
aged structure. Therefore, the exact prescription must be tailored to each
stand (Loewenstein and Guldin, 2004).

The larger trees that are retained in an uneven-aged harvest will add to the
visual character of the area, provide important wildlife habitat, and will
provide large quantities of seed from individuals that have been successful
on that site.
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Single-tree selection system

Single-tree selection methods are most appropriate for stands in which the
desired species composition is to be composed of primarily shade-tolerant
species such as beech and maple. Therefore, the single tree selection
method generally is considered inappropriate for regenerating oak forests
(Hicks, 1998).

The establishment and development of oak regeneration is not as likely or
consistent using the single-tree selection system. Harvesting single trees to
achieve and maintain a specific diameter distribution does not provide the
microclimate needed for oak regeneration, but does provide the conditions
needed for the establishment and growth of shade-tolerant species (Sander,
Graney, 1992). Over time, single-tree selection in a mature oak stand will
convert the area to predominantly shade-tolerant species such as beech and
maple.

However, empirical and experimental data suggest that under certain
specific conditions, oak stands can be managed using uneven-aged
methods (Loewenstein and Guldin, 2004). By applying oak advanced
regeneration techniques, such as controlling the mesic seedlings, the oak
component of the resulting uneven-aged stand can be increased, but it is
unlikely that oak and hickory will be majority components of the stands in
the long term. If the more shade tolerant and mesic species are controlled,
the more xeric parts of the stand, such as south-facing slopes and
ridgetops, may have significant oak and hickory components, but the
mesic parts of a stand, such as the lower elevations, coves and north
slopes, will likely be occupied by more mesic species such as yellow
poplar, maple, and beech.

Oak seedlings have been found to show greatest response and successful
establishments in the centers of forest clearings and a retardation of
growth on the edges of openings. High levels of sun light are required for
the survival and growth of advanced oak regeneration and that these light
conditions cannot be achieved by the single tree selection method
(Fischer, 1979).

Group Selection Systems

Group Selection is a system of tree regeneration in which the objective is
to create an uneven-aged stand by regenerating parts of the stand by
cutting small “groups”. The stand is managed as a whole, including the
groups cut and the uncut portions in between the groups. Individual groups
are not managed as individual stands. As applied on the WNF, to
regenerate oak-hickory types, each group can be up to 2 acres in size.
When regenerating shade tolerant species, such as maple and beech, the
groups are up to the height of two mature trees (0.4 to 0.7 acres).
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Group selection can be used to reproduce oaks satisfactorily, assuming
(Sander and Graney, 1992):

The oak advance reproduction is adequate

Culls and small trees within the groups are cut or killed, unless
specifically retained for wildlife or other.

The growth and development of the reproduction will be similar to the
responses after clearcutting, except that reproduction growth will be
retarded in a large part of the opening area because of the influence of the
surrounding stand (Sander and Graney, 1992).

If the oak advance reproduction is not adequate, cutting the trees to create
the opening will not result in oak reproduction, and the opening will be
filled by whatever species are present in the understory and by species that
have seeds on the site, such as yellow poplar. If there is not adequate
advanced oak regeneration, the procedures for developing it as described
above for the shelterwood, would be implemented first (Sander and
Graney, 1992).

Frequently at the same time as the groups are being cut to create a young
age-class, the other parts of the stand will be thinned to enhance oak
reproduction establishment and growth throughout the stand.

Intermediate Silvicultural Treatments

Effects of Cleaning Treatments and Precommercial Thinning

Cleanings are release treatments performed during the sapling stage to free
selected trees from competition of overtopping trees of comparable age (or
woody vines and shrubs) and to favor the trees that are needed top meet
wildlife habitat or other management objectives.

It is better to wait until the stand is well into the sapling stage and has a
closed canopy in order to make better decisions regarding future crop trees
and to assure that stump sprouts will not overtake the desirable trees.
Simply cutting most broadleaved trees and shrubs will normally stimulate
sprouting, and often with increased vigor. To prevent this, workers might
apply an herbicide (Nyland, 1996).

Benefits of release from cleaning vary with species, age, degree of
suppression, and completeness of a treatment. Generally, cleaning works
best in young stands while the preferred trees still have sufficient vigor to
respond to release.

Timber crop tree management can provide high-quality timber products
from individual trees growing at a rapid rate. The limiting factors in
managing for crop trees are:

The existing number of good-quality trees
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Increasing their growth while retaining their valuable characteristics.
Crop tree selection criteria include:

Select dominant/codominant trees at least 20 feet tall with large
healthy crowns. On the WNF, this height would be attained when
the regeneration is from 10 to 20 years old.

Select low-origin stump sprouts with U-shaped connections. Stump
sprouts that originate close to the ground are suitable crop tree
candidates if they are stable and have good form.

Select trees with no epicormic branches. For most species,
dominant/codominant trees with large crowns and good vigor are
not likely to epicormic branch to a significant degree.

Select trees without leans or forks

Grape Vine Control

When wild grapevines grow into the tree crowns, especially in young
trees, they can damage trees by breaking the tops and limbs, twisting and
bending the tree boles, and uprooting trees. Wild grapevines grow best on
moist soils and in full sun; prolonged shade reduces growth and will kill
the vines. The vines sprout prolifically when cut.

Since grapevines are intolerant of shade, the vines will generally die or not
be a problem if they are cut near ground level, and the crown of the
surrounding stand has closed so that the ground is well shaded.

If grapevines are present in the stand before harvest, and an even-aged
harvest is planned, it can be assumed that grapevines will be a problem in
the regenerating stand because of the combination of sprouting vines and
multiple seedlings after harvest plus the increase in available sunlight.
Grape seed stays viable for many years.

Solutions to a grapevine problem are most commonly (Smith, 1984):

After an even aged or group selection harvest, in the first 10 years after
the ground is shaded, sever the grapevines at ground level; the
vines will resprout, but will die.

At least 4 to 5 years before an even aged or group selection harvest,
sever the grapevines at ground level; the vines will resprout, but
will die before the harvest.

If a harvest is planned within 4 years, treat the vines with an herbicide
treatment.

(Note: If the area is treated before the harvest, it is likely that a post
treatment may be necessary, particularly on better than average sites, also
because of the seedlings that will start from the seed already on the forest
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floor. However, the growth rate of the vines from the seedlings would be
much less that from established roots, so the damage will be less.)

All of the grape vines will not be eliminated from an area. Any sensitive
or rare species of grape will be retained. Grape arbors (large
concentrations of vines in a small localized area) will be left untreated.
The wildlife habitat impacts will be considered before any control is
begun.

Commercial Thinning

As the trees in a stand of timber grow, they compete with each other for
nutrients, water, space, and sunlight. Each tree attempts to grow as fast
and large as possible so that it can maintain a good position to compete for
food, water and sunlight. As time passes however, there is always a
limiting factor that prevents all of the trees from their full potential.
Sometimes the species of tree or genetic make-up of individual trees pre-
dispose individuals to be less effective competitors. Trees that do not grow
as fast as the others become weakened and increasingly less competitive
for sunlight, water, nutrients, and/or space. These trees are those with
small live crowns that cannot reach direct sunlight because they are
shorter than the best competitors. These trees are more vulnerable to
damage from insects and diseases, and will likely die before their normal
life spans would predict.

Also, even trees that have succeeded in becoming dominant or codominant
trees often have different natural life spans. For example on the WNF,
individual white oak trees can live to be a maximum of 200 to 600 years
old, whereas the oldest scarlet oak trees normally can live only 100 to 150
years. These ages are for individual trees; like people, some die young
while others live beyond the averages. However, as can be seen when
comparing scarlet and white oak longevity, some species are more likely
to live longer than others.

As the stand of trees is growing, the lower the density of trees on the site,
the healthier and larger the individual trees will be since the available
nutrients, water, space, and sunlight is shared among fewer individuals.

Thinning the forest by reducing the density of trees is normally done to
accomplish one or more of the following objectives:

Improve growth of the remaining trees

Enhance the overall health of the forest’s trees so they can withstand
insects and diseases

Recover potential mortality

Favor the species of trees that will best meet the objectives of the area.
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The relative stand density is determined using one of several stocking
guides or charts developed for eastern hardwoods. The relative density of
the stand is then compared to management stocking levels. Acceptable
growing stock (AGS) is defined as trees of acceptable species, form, and
quality that could be selected as crop trees. One common method of
quantifying and comparing relative stocking is by using the graphs in
Figure D - 4 that was developed by Gingrich in 1967 (Gottschalk, 1993).
A stocking level of 80 percent defines the upper management zone
(sufficient mortality increase, growth decline, and volume present to thin).
The lower management zone is 60 percent or B-level stocking (minimum
residual level to thin to). Stands between 60 and 80 percent stocked
usually do not need to be thinned (Gottschalk, 1993).
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Figure D - 4. Relative stand density for upland hardwood stands, including oak.
(Source: Gottschalk, 1993)

Oak, and other, stands could be thinned when they have greater than B-
level density of acceptable growing stock that are more than 15 years from
maturity and have more than 80 percent relative density. Under normal
management, they would receive a commercial thinning from below. The
commercial thinning would reduce relative stand density to 60 percent, but
not remove more than 35 percent in any one cut. It should remove
unacceptable growing stock, harvest anticipated mortality, increase the
growing space for residual trees, and possibly decrease the rotation length
depending on the overall objectives for the area. The result is an increase
in average stand diameter, a reduction in rotation length, and an
improvement in stand quality and value. (Gottschalk, 1993)
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Gypsy Moth

The Gypsy Moth (a non-native) is advancing across the northeastern
United States. The population has reached the northeastern edge of the
Forest, and will likely spread across the remainder of the WNF in the next
10 to 15 years.

To preserve the health and future composition of the Forest, several
treatments, such as the “Slow-the-Spread” campaign will likely be
instituted by different agencies such as the USDA Forest Service )State
and Private Forestry) and the Ohio Department of Natural Resources. In
addition to these tactics, thinning the forest in advance and after the Gypsy
Moth infestations can help to minimize damage and guard against
significant impacts to the Oak component of the Forest. Presalvage
thinning is designed to reduce damage by removing highly vulnerable
(high hazard) trees before they are defoliated and die; the major objective
is to reduce stand vulnerability. Secondary objectives of the treatment are
to increase stand and tree vigor (and crown condition), to remove
structural features or refuges for gypsy moth larvae and pupae, and to
promote predator and parasite habitat. (Gottschalk, 1993)

The chances of oak trees dying after Gypsy Moth infestation is tied to the
health and position of the tree’s crown. The charts in Figure D - 5 show
the rate of tree mortality based on these two factors; as can be seen, the
trees with crown in the understory that have poor conditions (small and
sparse) most commonly die after an infestation.

Appendices to Final Environmental Impact Statement D-25



Appendix D — Range of Natural Variability, Wayne National Forest
Old Growth, and Silvicultural Systems

D-26

Black and
Chestnut Oak

Mortality (%)
s & & 2 B8

Other Oaks

Crown Position

Mortality (%)
= ¥ & 2 B

Figure D - 5. Rate of tree mortality based on health and position of the tree’s crown.
[Supp. = Suppressed; Inter. = Intermediate; Dom./Codom. = Dominant and
Codominant] (Source: Gottschalk, 1993)

When presalvage thinning before the Gypsy Moth has arrived, the normal
thinning prescription must be altered slightly. In stands with more than 50
percent of their basal area in gypsy moth-preferred food species, as is the
case for most of the WNF, the normal thinning prescriptions will not
reduce the preferred food species enough to significantly change the
stand's susceptibility. Presalvage thinning concentrates on reducing
vulnerability. It is necessary to implement presalvage thinning 1 to 3 years
before defoliation because the stand needs time to recover from the stress
and disturbance caused by the thinning. As part of the stress induced by
thinning, stands may be temporarily disposed to attack by certain
damaging agents. However, these harmful effects gradually reduced by the
increased tree growth and vigor that occur eventually (Gottschalk, 1993).

As a supplement to normal thinning guidelines (such as removing
unacceptable growing stock and targeting a specific density), priorities for
marking trees to be removed are (highest to lowest): 1) oaks with poor
crowns, 2) non-oak species with poor crowns, 3) oaks with fair crowns,
and 4) non-oak species with fair crowns.

The upper drawing in Figure D - 6 depicts marking priorities for
presalvage thinning in an older stand (-) (WO = white oak, RO = red oak,
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HI = hickory, RM = red maple). The lower drawing shows the result of
thinning.

wo I
ro 1
HI
AM BXR

Figure D - 6. Marking priorities for presalvage thinning in an older stand (upper)
and the result of thinning (lower).

Oak Management in the Historic Forest Management
Area

As described in the desired future conditions for the HF and HFO
management areas (see proposed Revised Forest Plan), one of the main
visions is that the land in these management areas will eventually mimic
the conditions of several hundred years ago when oak dominated the
landscape. The treatments that are likely include intensive thinning (to
maintain a 50 percent to 60 percent stocking), frequent prescribed burns to

control the more mesic species and promote oak regeneration, and
herbicide treatment.
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The herbicide treatment will likely be necessary initially when the forest
community is being transformed into the desired conditions because the
mesic species, such as maple and poplars, will be too large to be
effectively controlled by prescribed burns. Once the structure and
composition of the forest community has reached the desired condition
and the number of maples and poplars are minimal and small, the periodic
fires will likely control these species.

For the first 2 or 3 decades, thinning may be needed as the crowns of the
trees expand to levels outside the desired condition. After the historic
forest system is in place and functioning (in 30 to 50 years), some periodic
timber removal may be necessary to release seedlings to grow.

Effects to Understory Vegetation

Between 1993 and 1995 a ground-layer vegetation study was done in
Indiana on 150 on mesic slope and dry-mesic slope forests plots to
determine how the understory of these forests responded to forest
management (Jenkins and Parker, 1998). Since the ecology of this study
area and the Wayne National Forest are similar, the effects would likely be
reasonably close. Four different stand types, clear-cuts (5-30 acres),
group-selection openings (0.25-4 acres), single-tree selection openings
(0.25-4 acres) and uncut 80—100 y-old reference stands were sampled.
There was little relationship between the percent cover of most ecological
species groups and opening age or size on either mesic or dry-mesic
slopes. While clear-cuts and group-selection openings had significantly
greater cover of several ecological species groups (used to classify mesic
and dry-mesic slopes) than reference stands, single-tree selection openings
did not differ significantly from reference stands in the cover of any
ecological species group. More ground-layer species were significantly
correlated with opening size than opening age, suggesting that the size of
the initial opening has more influence on species composition than
opening age. Overall, forest management has not constituted a severe
enough disturbance to shift ground-layer species composition away from
that associated with the sampled ecological landtype phases (mesic and
dry-mesic slopes). Aspect was the dominant factor determining species
distribution of ground-layer vegetation in both openings and reference
stands.

In openings, the cover of species dependent on disturbance decreased with
opening age and will eventually return to that of reference stands. Other
studies have shown that this flush of disturbance species dominance is
relatively short-lived (and may be important in retaining the nutrient
capital of a site after disturbance) (Jenkins and Parker, 1998).

Forest management does favor some ecological species groups. The cover
of Canadian wild ginger (Asarum spp.) within group-selection openings on
mesic slopes was three times that in reference stands. Conversely, the
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cover of blueberry (Vaccinium spp.) in clear-cuts on dry-mesic slopes was
five times that of reference stands. The increased light reaching the forest
floor on dry-mesic slopes may combine with low water availability to
allow blueberry (Vaccinium spp.), a species group more typical of dry
slopes and ridges, to increase in cover. On mesic slopes, the reduced
competition for light and water may have allowed the increased
importance of the wet-mesic Canadian wild ginger (4sarum spp.) (Jenkins
and Parker, 1998).

Opening size may be more important than opening age in determining the
species composition of silvicultural openings. While a given area may
follow a distinctive sequence of post-harvest recovery, the size of the
initial opening determines the rate of recovery. The forest floor of large
openings has higher light intensities for a longer time, thus allowing early
successional and shade-intolerant species to persist longer. Species
composition has been shown to change little after the creation of smaller
openings (Jenkins and Parker, 1998).

Openings on mesic slopes have greater species richness than reference
stands. This increased richness was mostly due to an influx of disturbance
and Canadian wild ginger (Asarum spp.). However, the cover of early
successional species should continue to decrease with increasing stand
age, thereby returning species to reference stand level (Jenkins and Parker,
1998).

Overall, after Central Hardwood forests have passed through the stand
initiation phase of development, ground-layer species composition returns
to a state similar to that of uncut 80 to 100 year old stands (Jenkins and
Parker, 1998).
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Appendix E

Plant and Animal Diversity
and Management Indicators

Plant and Animal Diversity

This section summarizes the analyses that were conducted to ensure the
conservation of the wide variety of terrestrial and aquatic species integral
to maintaining ecological, social, and economic sustainability on the
Wayne National Forest. It also demonstrates how the results of the
analyses were incorporated into the development of the alternatives. This
section outlines the:

e Legal requirements, policy, and public participation that are
relevant to addressing and analyzing plant and animal diversity

e Methodology and scientific accuracy of the species viability
evaluation process

e Identification of management indicator species to address legal
requirements, policy, and public issues relevant to addressing and
analyzing plant and animal diversity.

Legal and Policy Framework

The legal and policy framework for the development of alternatives, other
than NEPA, is provided primarily by these regulations:

e 36 CFR 219.19 (1982): “Fish and wildlife habitat shall be
managed to maintain viable populations of existing native and
desired non-native vertebrate species in the planning area.”"

e Department of Agriculture Regulation 9500-4: “Manage
habitats for existing native and desired non-native plants, fish, and
wildlife species in order to maintain at least viable populations of
such species.”

e 36 CFR 219.19 (1982): “For planning purposes, a viable
population shall be regarded as one which has the estimated
numbers and distribution of reproductive individuals to insure its
continued existence is well distributed in the planning area. In
order to insure that viable populations will be maintained habitat

' The 2005 Planning Regulations, 36 CFR 219.14(e) (January 5, 2005) allow the use of the 1982 planning
regulations for this Plan since it was initiated prior to the transition period defined at 36 CFR 219.12(b).
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must be provided to support at least a minimum number of
reproductive individuals and that habitat must be well distributed
so that those individuals can interact with others in the planning
area.”

36 CFR 219.26 (1982): “...provide for diversity of plant and
animal communities and tree species consistent with the overall
multiple use objectives of the planning area.”

36 CFR 219.6 (2): “Ensure that the Forest Service understands the
needs, concerns, and values of the public.”

We considered the public’s interest in and need for plant and animal
diversity, which included:

The public’s comments on their needs, concerns, and values for
plant and animal resources (see Draft EIS, Appendix A for a
summary of the public involvement process)

Review of annual Forest Plan monitoring reports, and development
of the Analysis of the Management Situation

Discussions with researchers with the Forest Service’s Northeast
Forest Experiment Station who are responsible for conducting
research on the role of fire in southeastern Ohio’s oak ecosystem

Coordination with State & Private Forestry on future insect and
disease threats to forest communities on NFS lands

Compilation and review of scientific literature pertaining to
conservation of biodiversity, and plant and animal species of
viability or conservation concern

Discussions with recognized taxonomic experts (i.e., persons
recognized by their peers as having expertise in one or more
species gained through research, education, study, or experience)
on viability concerns for native and desired non-native species
found within the WNF

Coordination with other public planning efforts which included
The Nature Conservancy’s Western Allegheny Plateau broad scale
assessment and the Ohio Department of Transportation’s
Nelsonville Bypass Project

Coordination with other state and federal agencies with an interest
in or responsibility for plants and animals and their habitats.

Integrating Biological Diversity into the Revised Forest Plan

Regulations and policy require the Forest Service to be concerned with all
species of plants and animals on NFS lands. This section will demonstrate
how we used the best available scientific information to identify species
and habitats that are considered rare or declining, and how we

E-2
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incorporated conservation measures into the development of the
alternatives to conserve and restore these habitats and species.

Analyses Completed to Support the Development of Alternatives

Broad Scale Assessment of the Western Allegheny Plateau
Ecoregion

We used The Nature Conservancy’s (TNC) broad scale assessment of the
Western Allegheny Plateau ecoregion to identify ecologically significant
landscapes for the WNF. These ecologically significant landscapes (i.e.,
matrix forming landscapes, ecological drainage units, and aquatic
ecological systems) received special attention during alternative
development.

The Nature Conservancy, in association with numerous ecological experts,
conducted a broad scale assessment of the Western Allegheny Plateau, an
ecoregion which aligns itself closely with the Southern Unglaciated
Allegheny Plateau (TNC, 2003). The purpose of the assessment, in part,
was to characterize the biological diversity of the area and highlight areas
on the landscape critical to biodiversity conservation.

As a coarse-filter strategy for conserving terrestrial biodiversity, TNC
utilized the concept of matrix-forming landscapes in their broad scale
assessment. Matrix-forming landscapes are made up of all forest types,
and form extensive cover on the scale of thousands to millions of acres.
These matrix-forming landscapes are often influenced by disturbances or
ecological processes such as ice storms, insect outbreaks, and fire. Within
the matrix-forming landscapes, smaller patch-forming communities occur
and are characterized by a mosaic of successional forest stages resulting
from disturbance processes (TNC, 2003). Through this coarse-filter
strategy, matrix-forming landscapes would play an important role in the
conservation of most species, including wide ranging fauna such as
predators, forest interior birds, and rare species.

Potential matrix-forming landscapes were evaluated as to their size or
“resistance” (i.e., 15,000-20,000 acre minimum), condition or “resilience”
(i.e., low road density, large regions of core interior habitat, large patches
of more mature forest), and landscape context or “persistence” (i.e.,
continuous forest cover, presence of wide-ranging species). Three of the
18 matrix-forming landscapes identified in the Western Allegheny Plateau
ecoregion were located on the WNF, one on the Marietta Unit and two on
the Ironton Ranger District.

The Wayne has a relatively homogeneous landscape. However, landform
and aspect have the most influence on forest communities (USDA Forest
Service, 1999), and because of that a mix of three forest systems can be
found within the three matrix-forming landscapes: Central Appalachian
Cove Forest System, Allegheny-Cumberland Dry Oak Forest and
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Woodland System, and Cumberland Dry Circumneutral Forest and
Woodland System (TNC, 2003).

As a coarse-filter strategy for conserving aquatic biodiversity, TNC
utilized the concept of ecological drainage units and aquatic ecological
systems. Ecological drainage units are thought to contain aquatic systems
with similar patterns of physiography, drainage density, hydrologic
characteristics, connectivity and zoogeography. Aquatic ecological
systems are defined as dynamic spatial assemblages of aquatic ecological
communities that occur together in an aquatic landscape with similar
geomorphologic patterns, ecological processes (e.g., hydrologic and
nutrient regimes, access to floodplains), and environmental gradients (e.g.,
temperature, chemical, and habitat volume). They form a robust, cohesive
and distinguishable unit on a hydrography map that can be used to
partition and classify environmental patterns. Aquatic ecological systems
are intended to characterize the potential aquatic communities and species
occurring in different stream types.

Two priority ecological drainage units identified in TNC’s broad scale
assessment encompass parts of the WNF. The Marietta Unit is within the
Glaciated Ohio Tributaries ecological drainage unit and the Ironton
Ranger District is within the Southern Allegheny Plateau ecological
drainage unit. These ecological drainage units represent a historically
diverse aquatic fauna, which have been impacted by dam construction,
resource extraction, agriculture, industrial effluents, and non-native
species introductions. This has resulted in a decline in native fishes and an
increase in non-native fishes.

Two aquatic ecological systems occur on the Marietta Unit. These can
both be described as having low to moderate elevation and acidic
sedimentary bedrock. The aquatic ecological systems differ in size and
dominant landforms within the watersheds. The larger downstream system
is dominated by sideslopes with large amounts of coves, gently sloping
flats and slope bottoms. The two smaller systems which drain into the
larger aquatic ecological system have very high amounts of summit/upper
slope and sideslope/coves with some gentle slopes. These collectively

represent the Little Muskingum watershed, an ecoregionally significant
watershed (TNC, 2003).

Two ecologically significant watersheds occur on the Ironton Ranger
District, Symmes Creek and Pine Creek watersheds. These are located in
two aquatic ecological systems, both of which have low elevations with
acidic sedimentary bedrock. The downstream system is larger and
dominated by sideslopes and gently sloping flats with larger amounts of
slope bottoms and some upper slopes, flat summits, coves, and patchy
surficial sediments. The smaller aquatic ecological system has large
amounts of sideslope/cove/summits with substantial gentle slopes, and
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more dry flats on fine grained sediments than any other aquatic ecological
system in the Southern Allegheny Plateau ecological drainage unit.

Species Viability Evaluations

Our evaluation of plant and animal species viability is our best judgment
at this time. Due to the complexities of ecosystems and inevitable gaps in
information, viability evaluations are not an exact science. However, we
used the best available scientific information and requested input about
species of viability concern from recognized taxonomic experts. These
experts are considered to have knowledge and expertise of the species and
biological communities within the WNF and Ohio, and the Southern
Unglaciated Allegheny Plateau Ecoregion. They are affiliated with the
Ohio Division of Wildlife, Ohio Division of Natural Areas and Preserves,
U. S. Fish and Wildlife Service, Ohio EPA, The Nature Conservancy,
Cleveland Museum of Natural History, Museum of Biological Diversity at
The Ohio State University, the Ohio Historical Society, universities, and
other natural resource agencies and heritage programs in neighboring
states, as well as individuals not affiliated with any particular institution.
The following describes our species viability evaluation process.

Step 1

We used taxonomic experts to develop a list of plant and animal species of
viability and conservation concern for the WNF.

Species of viability concern included federally listed species and Regional
Forester sensitive species.

The U.S. Fish and Wildlife Service lists nine endangered (E) or threatened
(T) species as occurring within or adjacent to the Forest. These include the
Indiana bat (E), bald eagle (T), American burying beetle (E), fanshell (E),
pink mucket pearly mussel (E), running buffalo clover (E), northern
monkshood (T), Virginia spiraea (T), and small whorled pogonia (T).

Twenty-nine species were recognized by the Forest Service as Regional
Forester sensitive species for the WNF when we started this process.
These species were identified through the Region 9 Regional Forester’s
Sensitive Species designation process (FSM 2672, R9 Supplement No.
2600-2000-1). During that process, many species were evaluated,
including those identified by Forest Service biologists and taxonomic
experts and other interested people. Risk evaluations used to identify
species and to maintain the Regional Forester sensitive species list are on
file at the Supervisor’s Office in Nelsonville, Ohio. Regional Forester
sensitive species are documented in the Biological Evaluation (Appendix
F).

Other species were identified for which there was a viability or
conservation concern now or in the future with continued implementation
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of the Forest Plan (Alternative A). This list of species was derived from
various sources:

e Conservation targets identified by The Nature Conservancy in their
broad scale assessment of the Western Allegheny Plateau

e Species ranked as S1 (critically imperiled) or S2 (imperiled) in
Ohio

e WNF management indicator species with declining population
trends

e Auvian species of concern on the Audubon Watch List and Partners
in Flight Watch List

e Plant species on the Committee on International Trade of
Endangered Species (CITES) list.

These data sources produced a list of 118 plant and animal species of
viability or conservation concern with documented occurrences within the
Forest proclamation boundary (i.e., planning area) within the last 25 years.

Step 2

We took the list of 118 plants and animals of viability or conservation
concern and grouped them by broad habitat categories. For each species,
we made a determination as to what broad habitat it required (e.g., early
successional hardwood forest, mature hardwood forest, etc.) or what broad
aquatic habitat type it required (e.g., riverine-riffle, riverine-pools,
wetland, etc.). We also considered management needs that would reduce
or eliminate threats to viability when grouping species. For example, the
taxonomic experts identified some plant species which are threatened by
fire suppression because they are fire-adapted (e.g., juniper sedge), and
therefore they would benefit from management that prescribes low
intensity ground fires. In some cases, there was not enough known about a
species to be able to place it into a certain habitat category or management
need grouping.

For purposes of this species viability evaluation process, one or more
species were chosen to serve as focal species for the remaining species in
each of the habitat or management needs groups. Focal species were
selected because they were believed to be indicative of the status of a
larger functioning group of species, could be reflective of the status of a
key habitat type, or because they encompass the habitat requirements of
many other species due to their large area requirements or use of multiple
habitats (COS, 1999). This list of focal species, in addition to all known
federally listed species known to occur in the planning area and any
species that could not be grouped with others because of a lack of
information, were reviewed by the taxonomic experts.
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Based on comments by the taxonomic experts, a list of 60 species was
developed and carried through the remainder of the process (Table E - 1).
This process, described below, included an exhaustive review of
information to enable us to learn as much as we could about the needs of
these species.

Table E - 1. Plant and animal species carried through the species viability

evaluation process

Mammals Fishes Plants
Indiana bat Eastern sand darter Dwarf iris
River otter Ohio lamprey Featherbells
Birds Ohio muskellunge Juniper sedge
Bald eagle Slenderhead darter Kral's sedge
Cerulean warbler Western lake chubsucker Lined sedge

Field sparrow

Mussels

Marshes St. John’s wort

Henslow’s sparrow

Little spectaclecase mussel

Pale straw sedge

Louisiana waterthrush

Round pigtoe

Pigeon grape

Prairie warbler

Salamander mussel

Pinxter flower

Prothonotary warbler

Insects

Rock skullcap

Red-headed woodpecker

American burying beetle

Small-flowered alumroot

Ruffed grouse

Green-faced clubtail

Smooth beardtongue

Yellow-breasted chat

Grizzled skipper

Sparse-lobed grape fern

Wood thrush

Gilded river cruiser

Striped gentian

Worm-eating warbler

Olympia marble

Tall nut rush

Amphibians

Rapids clubtail

Thyme-leaved pinweed

Blanchard’s cricket frog

Wabash river cruiser

Umbrella magnolia

Four-toed salamander

Plants

Yellow crownbeard

Hellbender

American ginseng

Yellow-fringed orchid

Mud salamander

Bicknell’s panic grass

Yellow gentian

Reptiles

Blue scorpionweed

Box turtle

Butterfly pea

Timber rattlesnake

Carolina thistle

Step 3

We conducted a thorough review of the scientific literature to compile

information about the 60 species for three geographic areas:

e Their range

e The Southern Unglaciated Allegheny Plateau Ecoregion

e The planning area
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For each species, a Species Data Collection Form was used to organize the
information into five subject areas:

e Historical and current occurrence information
e Historical and current population information
e Life history

e Habitat, food, and population trends

e Identification and description of potential threats to viability for
two time periods, 10 years and 100 years into the future

The literature review focused on peer-reviewed research and gray
literature (e.g., natural resource agency reports).

When the Species Data Collection Forms were completed for each of the
60 species, one-day meetings were held with the taxonomic experts for the
purpose of discussing each species. To facilitate the participation of the
most taxonomic experts, six one-day meetings were held to discuss Open
Area Plants; Woodland Plants; Sedges, Rushes and Grasses; Amphibians
and Reptiles; Aquatic Species; and Insects. Follow-up meetings or
telephone conversations were held with experts who could not participate
during the one-day meetings. The topics covered at each meeting
consisted of the following discussion points:

¢ Identification of missing or inaccurate information in the Species
Data Collection Forms

e Validation of the threats to viability identified in the Species Data
Collection Forms

¢ Discussion of the role of the WNF in maintaining viability of the
species in its range

¢ Discussion of management methodologies or tools that help
mitigate or eliminate threats to viability

e Identification of monitoring methodologies

e (General discussion of potential effects to population viability from
Forest Service management activities

e Identification of any further species groupings

e Discussion of whether viability of the species in the planning area
is tied to landscape-level forest management or to site-specific
management needs

e Discussion of whether viability of the species in the planning area
is truly at-risk
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After meeting with the taxonomic experts, six species were eliminated
from the process. We found that three species thought to occur within the
planning area did not occur within the WNF proclamation boundary:
gilded river cruiser, Olympia marble, and Wabash river cruiser. Population
trends were stable or increasing for three other species and taxonomic
experts did not consider their viability or conservation to be at risk in the
planning area now or in the future: river otter, box turtle, and field
sparrow. The habitat and management needs for these six species were
considered to be covered by one or more of the 54 remaining species, and
therefore removal of these six species from the species viability evaluation
process did not affect habitat or management need representation of any
other plant or animal species.

Step 4

Based on the information collected through the literature review phase and
from information generated from discussions with taxonomic experts, we
developed conservation approaches and determined viability outcomes
for each of the 54 remaining focal species. The conservation approaches
and viability outcomes are incorporated into the Species Data Collection
forms for each of the 60 species.

The development of conservation approaches focused on the primary
threats to loss of viability in the planning area for each species. These
were proactive measures to improve habitat conditions or measures that
could be employed to mitigate or eliminate both short-term and long-term
risks to viability in the planning area.

After reviewing the scientific literature and information from the
taxonomic experts, we identified two groups of species we labeled
landscape-level focal species and site-specific focal species. Eleven plant
and animal species were identified as landscape-level focal species
because threats to their viability could best be addressed by conservation
approaches that incorporated landscape-level vegetation management
(Table E - 2). These eleven focal species were believed to represent the
habitat needs of other species in five broad habitat categories. Based on
the habitat needs of these eleven focal species, we confirmed that a
diversity of habitats must be provided to maintain viable populations of
plants and animals on the WNF.
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Table E - 2. Landscape-level focal species and associated broad habitat categories

Focal species

Habitat Category

Henslow’s Sparrow

Grassland

Prairie Warbler
Yellow-breasted Chat

Early successional forest

Ruffed Grouse

Mosaic of hardwood successional
habitats (early-, mid-, and late-
successional forest)

American Burying Beetle
Indiana Bat

Open to semi-open mature hardwood
forest

Cerulean Warbler
Worm-eating Warbler
Wood thrush
Louisiana Waterthrush
Rock Skullcap

Mature interior forest

Wayne National Forest

Viability or conservation concerns for the remaining 43 plants and animals
are only partially addressed through landscape-level forest vegetation

management for various reasons:

e They tend to occur in localized areas of the WNF, and in most
cases potential for expansion of their range on the Forest is limited
because they are associated with a specific habitat feature

e Threats to viability or conservation are related more to

management of Forest visitors rather than habitat

Threats to viability of these 43 species can be addressed through
conservation approaches such as development of Forest-wide goals,
objectives and standards and guidelines and management area standards
and guidelines that supplement landscape-level forest vegetation

management direction (Table E - 3).

Appendices to Final Environmental Impact Statement



Wayne National Forest

Appendix E — Plant/Animal Diversity and Management Indicators

Table E - 3. Conservation approaches for site-specific focal species.

Conservation Approach

Species

Promote restoration or improvement
of riparian area structure and function

Louisiana waterthrush, prothonotary warbler, bald eagle,
hellbender, four-toed salamander, Blanchard’s cricket frog, mud
salamander, Ohio muskellunge, Ohio lamprey, western lake
chubsucker, slenderhead darter, eastern sand darter, round pigtoe,
little spectaclecase, salamander mussel, rapids clubtail, green-
faced clubtail, pigeon grape, large marshes St. John’s wort, pale
straw sedge

Maintain herbaceous vegetation or
open sunlight conditions (mowing)

Blanchard’s cricket frog, grizzled skipper, yellow gentian, thyme-
leaved pinweed, smooth beardtongue, featherbells

Maintain open to filtered sunlight
conditions (prescribed fire)

Striped gentian, pinxter flower, dwarf iris, blue scorpionweed,
yellow gentian, yellow-fringed orchid, yellow crownbeard, thyme-
leaved pinweed, Carolina thistle, butterfly pea, tall nut rush,
Bicknell's panic grass, juniper sedge, Kral’'s sedge, red-headed
woodpecker

Maintain open to filtered sunlight
conditions (uneven-age or even-aged
timber harvest methods)

Timber rattlesnake, red-headed woodpecker

Maintain filtered sunlight conditions
(uneven-aged timber harvest
methods)

Grizzled skipper, striped gentian, dwarf iris, yellow gentian, yellow-
fringed orchid, pigeon grape, Bicknell's panic grass, juniper sedge,
Kral’'s sedge

Maintain closed-canopy forest

Four-toed salamander, umbrella magnolia, sparse-lobed grape
fern, lined sedge

Manage non-native invasive plant
species

All plant species, wood thrush, worm-eating warbler, Louisiana
waterthrush

Manage recreation activities

American ginseng, small-flowered alumroot, pinxter flower, Ohio
muskellunge

Education and awareness

Timber rattlesnake

The viability outcome is a judgment and should be thought of as an index
of the capability of the environment to support population abundance and
distribution, but not as an actual prediction of population occurrence, size,
density or other demographic characteristics. A scale of five viability
outcome levels was developed for use by Region 9 National Forests for
summarizing the existing conditions in the planning area, and for
summarizing the knowledge of the species distribution, population trend,
life history needs and threats (T. Schenck, pers. comm.).

The viability outcomes represent points along a gradient ranging from
broadly distributed with a high likelihood of persistence to poorly
distributed with a high likelihood of extirpation. It is important to note that
the concept of ecological conditions, distribution, and quality must be
based on the knowledge of the species distributional range and life history.
For example, some species may have received a viability outcome level of
D or E. Some plants, reptiles, amphibians, fishes, mussels, and insects
naturally occur in a localized or patchy distribution, and thus would never
occur in the conditions described in outcome levels A, B, or C.
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We used the following viability outcome scales for each focal species to:
e Summarize existing conditions on NFS lands in the planning area

e Summarize existing conditions on all lands within the planning
area.

Viability outcomes for NFS lands in the planning area:

Outcome A — Suitable ecological conditions are broadly distributed and of
high abundance across the historical range of the species within the
planning area. The combination of distribution and abundance of
ecological conditions provides opportunity for continuous or nearly
continuous intraspecific interactions for the species.

Outcome B — Suitable ecological conditions are either broadly distributed
or of high abundance across the historical range of the species in the
planning area, but there are gaps where suitable ecological conditions are
absent or only present in low abundance. However, the disjunct areas of
suitable ecological conditions are typically large enough and close enough
to permit dispersal among subpopulations and potentially to allow the
species to interact as a metapopulation across its historical range within
the planning area.

Outcome C — Suitable ecological conditions are distributed frequently as
patches and/or exist at low abundance. Gaps where suitable ecological
conditions are either absent, or present in low abundance, are large enough
that some subpopulations are isolated, limiting opportunity for species
interactions. There is opportunity for subpopulations in most of the species
range to interact as a metapopulation, but some subpopulations are so
disjunct or of such low density that they are essentially isolated from other
populations. For species for which this is not the historical condition,
reduction in overall species range from historical within the planning area
may have resulted from the isolation.

Outcome D — Suitable ecological conditions are frequently isolated and/or
exist at very low abundance. While some of the subpopulations associated
with these ecological conditions may be self-sustaining, there is limited
opportunity for population interactions among many of the suitable
environmental patches. For species for which there is not the historical
condition within the planning area, reduction in overall species range from
historical condition within the planning area may have resulted from this
isolation.

Outcome E — Suitable ecological conditions are highly isolated and exist
at very low abundance, with little or no possibility of population
interactions among suitable environmental patches, resulting in strong
potential for extirpations within many of the patches, and little likelihood
of re-colonization of such patches. There has likely been a reduction in
overall species range from historical within the planning area, except for
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some rare, local endemics that may have persisted in this condition since
the historical record.

Viability outcomes for all lands within the planning area (i.e., cumulative
effects analysis area):

Outcome A — The combination of environmental and population
conditions provides opportunity for the species to be broadly distributed
and of high abundance across its historical range within the cumulative
effects analysis area. There is potential for continuous or nearly
continuous intraspecific interactions at high population size.

Outcome B — The combination of environmental and population
conditions provide opportunity for the species to be broadly distributed
and/or of high abundance across its historical range within the cumulative
effects analysis area, but there are gaps where populations are potentially
absent or present only in low density as a result of environmental or
population conditions. However, the disjunct areas of higher potential
population density are typically large enough and close enough to other
subpopulations to permit dispersal among subpopulations and potentially
to allow the species to interact as a metapopulation across its historical
range within the cumulative effects analysis area.

Outcome C — The combination of environmental and population
conditions restrict the potential distribution of the species, which is
characterized by patchiness and/or areas of low abundance. Gaps where
the likelihood of population occurrence is low or zero are large enough
that some subpopulations are isolated, limiting opportunity for species
interactions. There is opportunity for subpopulations in most of the species
range to interact as a metapopulation, but some subpopulations are so
disjunct or of such low density that they are essentially isolated from other
populations. For species for which this is not the historical condition
within the planning area, reduction in overall species range from historical
condition may have resulted from this isolation.

Outcome D — The combination of environmental and population
conditions restrict the potential distribution of the species, which is
characterized by areas with high potential for population isolation and/or
very low potential abundance. While some of these subpopulations may be
self-sustaining, gaps where the likelihood of population occurrence is low
or zero are large enough that there is limited opportunity for interactions
among them. For species for which there is not the historical condition
within the planning area, reduction in overall species range from historical
has likely resulted from this isolation.
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Outcome E — The combination of environmental and population
conditions restricts the potential distribution of the species, which is
characterized by high levels of isolation and very low potential abundance.
Gaps where the likelihood of population occurrence is low or zero are
large enough there is little or no possibility of interactions, strong potential
for extirpations, and little likelihood of recolonization. There has likely
been a reduction in overall species range from historical within the
planning area, except for some rare, local endemics that may have
persisted in this condition since the historical period.

Step 5

The results of the species viability evaluations were made available to the
public to ensure information on species of viability and conservation
concern was available to those who wanted to participate in the Forest
Plan revision process. A general summary of the species viability
evaluation process and results was posted on the WNF web site in
September 2003, along with the Species Data Collection Forms for each of
the 60 species (including those species eliminated from the process), and
has remained on the web site throughout the Forest Plan revision process.
Hard copies and CDs were available to the public upon request. A
presentation about the species viability evaluation process and results was
presented to participants at the three collaborative public workshops held
in October and November 2003.

Step 6

We used the results of the species viability evaluation process to develop
management area prescriptions, alternatives, and to aid in the selection of
management indicator species. The details on how we used this
information is provided in the next section.

Use of the Western Allegheny Plateau Ecoregion Assessment and
Species Viability Evaluations to Develop Alternatives

The scientific literature recognizes the coarse filter and fine filter
approaches as strategies for incorporating conservation of biological
diversity into land management planning (Haufler, 1999). Haufler (1999)
defines the coarse filter and fine filter approaches as follows:

e Coarse Filter — Strategy for setting biodiversity planning goals
based on providing an appropriate mix of ecological communities
across a planning landscape, rather than focusing on the needs of
specific species.

¢ Fine Filter — Strategy for setting biodiversity planning goals based
on the needs of individual species or guilds of species, thus
providing for the needs of those species or guilds.
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Coarse Filter Approach

Terrestrial and Semi-Aquatic Biodiversity

We developed the Historic Forest and Historic Forest with OHVs
Management Areas after review of TNC’s broad scale assessment of the
Western Allegheny Plateau ecoregion (TNC, 2003), the fire/oak
ecosystem research results from the Northeast Forest Experiment Station
(Sutherland and Hutchinson, 2003) and other researchers (e.g., Yaussy,
2000; Spectich, 2004), and the Species Data Collection Forms for the 60
species.

Fire played a role in the maintenance of the oak ecosystem. Fire
suppression, in part, has led to the increase of shade tolerant forest species
in the understory and mid-canopy layer of these mixed oak communities
and the concern for the potential decline in oak-hickory on the landscape
in the future. The species viability evaluations demonstrated that certain
fire-adapted plant species maintain healthy populations with fire as a
periodic disturbance (e.g., juniper sedge, yellow gentian, Carolina thistle)
and that there are animal species on the WNF that are dependant on the
oak and hickory species for food and shelter (e.g., ruffed grouse, Indiana
bat). The Historic Forest and Historic Forest with OHVs prescriptions
incorporate the use of fire as a natural disturbance on the landscape to
maintain fire-adapted communities.

We used TNC’s findings about matrix-forming landscapes to spatially
locate these two management areas on the ground. Two of the three
matrix-forming landscapes, both found on the Ironton Ranger District,
occurred in areas large enough to accommodate natural disturbance
regimes and area sensitive species (>15,000 contiguous acres). Both areas
had a mixture of all ecological land types found on the Athens Unit and
Ironton Ranger District (USDA Forest Service,1999) and exhibited
condition factors (e.g., large regions of core interior habitat, large patches
of more mature forest, composition dominated by native non-weedy
species, confirmed evidence of forest breeding species) to provide the best
opportunity for restoration to mature and overly mature age classes, which
are currently under-represented in all forest landscapes in Ohio (TNC,
2003). These matrix-forming landscapes would play an important role in
the conservation of most species, including wide ranging fauna such as
predators, forest interior birds, and rare species.

The third matrix-forming landscape identified by TNC in their broad scale
assessment, was located on the Marietta Unit in an area with a sparse and
relatively scattered NFS land ownership pattern. We considered this
matrix-forming landscape, but we believed the scattered NFS land pattern
would not accommodate the use of prescribed fire on a landscape basis.
Instead, we identified an area on the Athens Unit, which had been
identified as a potential matrix-forming landscape during the preliminary
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stages of the Western Allegheny Plateau broad scale assessment. It had
areas of contiguous NFS land ownership patterns which would enable the
Forest Service to use prescribed fire on a landscape basis, and had a
representation of the ecological land types found on the Athens Unit and
Ironton Ranger District.

In total, we identified three areas on the Wayne to place the historic Forest
and Historic Forest with OHVs Management Areas. The number and
location of these management areas were varied by alternative.

The species viability evaluations were used, in part, to formulate the
vegetation management prescriptions for nine management areas (Table
E - 4). One coarse-filter approach to conserving biodiversity incorporates
active management of ecosystems to maintain a mix of stand structures
across the landscape, from early successional forest to older growth
(Oliver, 1992 and 1994 in Haufler, 1999). In discussions with taxonomic
experts, we discovered that threats to the eleven landscape-level focal
species could be best addressed by providing five broad categories of
terrestrial habitat across the landscape. Our assumption was that by
managing for a representation of habitats needed by the landscape-level
focal species, most terrestrial and semi-aquatic plant and animal species
on the WNF would be associated with one or more of these habitats during
their life cycle.

Table E - 4. Management areas developed to provide habitat for focal species.

Focal Species Broad Category of Habitat Management Area*
Henslow’s Sparrow Extensive grassland Grassland and Forest Mosaic
Prairie Warbler Early successional forest; area Forest and Shrubland Mosaic; Forest

and Shrubland with OHVs;

Yellow-breasted Chat sensitive Grassland and Forest Mosaic

Mosaic of early, mid, and late Forest and Shrubland Mosaic and

Ruffed Grouse successional hardwood forest; oak Forest and Shrubland with OHVs
(mast)

Cerulean Warbler

Worm-eating Warbler Maturg hardwoods; ger!eral!y D!verse Cont!nuous Forest apd

Wood Thrush extensive tracts; forest interior; Diverse Continuous Forest with
00 rus variable canopy structure OHVs

Louisiana Waterthrush

Rock Skullcap Closed-canopy mature hardwood Future Old Forest and Future Old

Louisiana Waterthrush forest Forest with Mineral Activity

American burying beetle Open to semi-open mature Historic Forest and Historic Forest

Indiana bat hardwoods with OHVs

*Refer to the Revised Forest Plan for management area descriptions

The allocation of these nine management areas was varied in amount and
spatially among the alternatives. As a proactive conservation measure, we
used known occurrence data for all plants and animals carried through the
species viability evaluations process to help locate placement of specific
management areas on-the-ground, as well as corridors for dispersal and
species interactions across the landscape. We also ensured through
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vegetation management prescriptions and spatial allocation that the broad
categories of habitat were well-distributed across the planning area.

Aquatic and Semi-Aquatic Biodiversity

We used the results of the Western Allegheny Plateau Ecoregion
Assessment and the species viability evaluations to develop the River
Corridor Management Area. Streams have been degraded by a myriad
of past land use activities, but TNC (2003) found that the WNF contained
ecoregionally significant aquatic ecological systems. The species viability
evaluations similarly identified these same systems as having species of
viability or conservation concern inhabiting them. The River Corridor
Management Area was developed to emphasize the restoration and
enhancement of the inherent ecological processes and functions associated
with riverine systems.

We used TNC’s findings to identify ecoregionally significant Aquatic
Ecological Systems, significant watersheds, and the spatial locations of the
River Corridor Management Area on the ground. Symmes Creek and the
Little Muskingum River were identified by TNC as ecologically
significant. Corridors along Symmes Creek and the Little Muskingum
River that occurred in the 1988 Forest Plan were maintained, but the
spatial extent of the corridors was enlarged to account for biologically
important tributaries.

An area along the Ohio River was also designated in the River Corridor
Management Area. The Nature Conservancy did not consider the Ohio
River under the jurisdiction of the Forest Service in their broad scale
assessment; however it was identified as an ecologically significant
aquatic ecological system (TNC, 2003). We chose to recognize the Forest
Service’s obligation to contribute to the restoration of the Ohio River
aquatic ecosystem by designating an area on the Marietta Unit as a River
Corridor Management Area.

Fine Filter Approach

Conservation of every plant or animal in the planning area cannot rely
wholly on a coarse filter approach in the planning process. We also
incorporated a fine filter approach in the development of the alternatives
and the direction and guidance found in the Revised Forest Plan. The
species viability evaluation process identified those species for which
there was a viability or conservation concern now or in the future, and we
considered all of the species carried through the process during the
development of management areas and the Revised Forest Plan.

In addition to locating management areas on-the-ground where these
species occurred and would benefit overall from the management
prescriptions, we identified three fire-adapted oak barrens communities on
the Ironton Ranger District that included plant species of viability and
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conservation concern (Bluegrass Ridge, Fradd Hollow, Handley Branch).
These three areas were designated as Special Areas, along with seven
Candidate Areas identified in the 1988 Forest Plan. Special Areas are
regionally or locally significant and emphasize the preservation,
management, and study of unique natural areas.

The species viability evaluations identified certain species which naturally
occur in localized areas of the planning area, and do not likely have the
potential for significantly increasing their range in the planning area.
Forest-wide direction and guidance in the Revised Forest Plan not only
ensures that the populations of these species are protected from
management activities, but allows for proactive management for species
that need various forms of disturbance to maintain population viability
within the planning area (Table E - 5).

We recognized that aquatic biodiversity cannot be maintained only by
focusing on the mainstem of the larger streams; we must account for the
entire drainage network that begins in the headwaters. Therefore, we
enhanced Forest-wide aquatic and riparian corridor direction and guidance
along all perennial, intermittent, and ephemeral streams to better maintain
and improve habitat quality for aquatic and riparian-dependant species
(Table E - 5). The values of streamside areas are recognized and the
Revised Forest Plan directs and guides us to protect, restore or improve
functions such as sediment filtering, recruitment of nutrients and large
woody debris into aquatic systems, and flood conveyance, storage and
ground water recharge.
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Table E - 5. Methods for incorporating conservation approaches for site-specific
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focal species into the alternatives and Revised Forest Plan (RFP).

Conservation
Approach

Promote restoration or
improvement of
riparian area structure
and function

Established the River Corridor and Timbre Ridge Lake management areas.
Developed Forest-wide goals and objectives to promote healthy watersheds, and
riparian and aquatic ecosystems that sustain ecological processes and functions,
and a variety of plant and animal communities, including viable populations of
native and desired non-native species (RFP, Chapter 2, Goals 2.1 and 3.1 and
associated objectives). Incorporated Forest-wide standards and guidelines to
protect aquatic and riparian resources from management activities (RFP Chapter
2, 2.1-WSH; 3.1-ARR; others found throughout Chapter 2).

Maintain herbaceous
vegetation or open
sunlight conditions
(mowing)

Developed Forest-wide goals and objectives to promote healthy terrestrial
ecosystems that sustain a variety of plant and animal communities, including
viable populations of native and desired non-native species (RFP, Chapter 2,
Forest-wide Goal 4.1; Objectives 4.1a, 4.1f, 4.1g). Incorporated Forest-wide
standards and guidelines to protect and enhance habitat (RFP, Chapter 2, Forest-
wide standards and guidelines WLF- 3 to WLF-13; TES-35).

Maintain open to
filtered sunlight
conditions (prescribed
fire)

Developed Forest-wide goals and objectives to promote healthy terrestrial
ecosystems that sustain a variety of plant and animal communities, including
viable populations of native and desired non-native species, and to reintroduce
fire into fire-adapted ecosystems to conserve biodiversity and promote ecosystem
structure and function closer to the historic range of variability (RFP, Chapter 2,
Forest-wide Goals 4.1 and 6.2; Objective 6.2a). Incorporated Forest-wide
standards and guidelines to protect and enhance habitat (RFP, Chapter 2, Forest-
wide standards and guidelines WLF- 2; FIRE-7, 8, 12, 13, and 14).

Maintain open to
filtered sunlight
conditions (uneven-age
or even-aged timber
harvest methods)

Incorporated the use of uneven-aged and even-aged timber harvesting methods
into several management area prescriptions (see RFP, Chapter 3). Incorporated
Forest-wide standards and guidelines to protect and enhance habitat (RFP,
Chapter 2, Forest-wide standards and guidelines TES-36).

Maintain closed-
canopy forest

Established FOF and FOFM management areas. Incorporated Forest-wide
standards and guidelines to protect and enhance habitat (RFP, Chapter 2, Forest-
wide standards and guidelines TES-32, 33, and 34).

Manage non-native
invasive plant species

Developed Forest-wide goals and objectives to control non-native invasive plant
species (RFP, Chapter 2, Forest-wide Goal 7.2; Objectives 7.2a and 7.2b).
Provided guidance on non-native invasive species treatment and prevention of
spread (RFP, Chapter 2, Forest-wide standards and guidelines WSH-6 and 7; FH-
1-3, 8-26).

Manage recreation
activities

Numerous Forest-wide objectives and standards and guidelines promote quality
recreation opportunities in an environmentally safe manner (RFP, Chapter 2,
Forest-wide goals 11.1 and 11.2). Examples include a Forest-wide standard to
protect populations of sensitive species by allowing rock climbing and rappelling
only at designated sites (RFP, Chapter 2, REC-13) and a Forest-wide objective
to reduce adverse effects to species from illegal OHV trails (FRP, Chapter 2,
Objective 11.2e).

Education and
awareness

Established a Forest-wide goal to collaborate with partners to promote education
and conservation (RFP, Chapter 2, Forest-wide Goal 1.1). Developed a Forest-
wide objective to use interpretive and education services and programs to
develop public interest and understanding of the Forest’s natural environment,
and educate the public on the safe and legal use of the Forest (RFP, Chapter 2,
Forest-wide Objective 11.1c).

Evaluating Effects of Alternatives

In brief, the 1982 regulations [36 CFR 219.19 (a) (1)] require the Forest
Service to select “management indicator species” in order to estimate the
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effects of each alternative on wildlife. The following types of species were
to be considered:

e Species on state or federal endangered and threatened lists for the
planning area;

e Species with special habitat needs that may be influenced
significantly by planned management programs;

e Species commonly hunted, fished, or trapped;
e Species of special interest; and

e Species believed to indicate the effects of management activities
on other species of major biological communities or on water
quality.

As part of the planning process, the Forest Service is directed to “select
management indicators that best represent the issues, concerns, and
opportunities to support recovery of Federally-listed species, provide
continued viability of sensitive species, and enhance management of
wildlife and fish for commercial, recreational, scientific, subsistence, or
aesthetic values or uses. Management indicators representing overall
objectives for wildlife, fish, and plants may include species, groups of
species with similar habitat relationships, or habitats that are of high
concern (FSM 2621.1).”

The process of making a final selection of management indicators that
address the 36 CFR 219.19 requirements took into account the limitations
of using single species to represent a wide range of habitats and associated
species. The concept of indicator species has been used widely, but has
been criticized. Some people consider life history requirements of single
species to be so complex and unique that they cannot reliably serve as
indicator species and reflect the needs or responses of other species
(Thompson et al., 1995). The Committee of Scientists (1999) stated that
habitat alone cannot be used to predict wildlife populations, however. The
presence of suitable habitat does not ensure that any particular species will
be present or will reproduce. They suggested that populations of species
must also be assessed and continually monitored, and these species will
provide information about the integrity of the larger ecosystem to which
they belong.

During the development of the 1988 Forest Plan, biologists worked
closely with recognized wildlife and fisheries experts to select twenty
management indicator species. Appendix B of the 1988 Forest Plan
contains a detailed analysis of the relationship of the 1988 management
indicators to other vertebrates native to the Forest, which remains valid
today. We reviewed the 1988 Forest Plan and annual Forest Plan
monitoring reports to evaluate whether or not there was a need to change
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management indicator species during the revision process (refer to the
Analysis of the Management Situation).

Management Indicators for the Revised Forest Plan

Table E - 6 provides rationale for the selection of management indicators
for the Revised Forest Plan. The overall approach we took was to use a
limited number of management indicators species, in combination with
three management indicator habitats considered to be of special
importance for maintaining viable populations of native and desired non-
native species in the planning area. By selecting a limited but appropriate
set of management indicator species/habitats, resources for inventory and
monitoring activity can be focused where needed. Our approach is
consistent with 36 CFR 219.14 (). We placed emphasis on:

e Selecting those that guided the development of the alternatives for
the Revised Forest Plan

e The availability of credible monitoring protocols

e Those that can be effectively and efficiently monitored

Eight bird species, in combination with three forest community types or
habitats, were selected as management indicators (Table E - 6). Table E - 7
displays the management indicator species used in the 1988 Forest Plan,
and describes the rationale for selecting or not selecting these species.

Management indicator monitoring methods should account for situations
where population trends of migratory or resident bird populations may
respond not only to habitat management activities conducted on the WNF,
but also to winter range conditions outside the Forest, weather or climate
conditions, hunting pressure, disease, or cyclical phenomena. Because
methodologies to determine population numbers and/or estimate trends
vary by species, conclusions that relate management indicator species
population trends to habitat conditions are also reached through a variety
of methods. These include:

e Population trends can be determined through the use of 100-
percent population counts or can be estimated through the use of
population sampling designed to estimate actual population
numbers. Although rarely used, 100-percent population counts can
be feasible for some species, such as for populations in very
restricted geographic areas. These are the most intensive and
rigorous methods, usually reserved for some federally-listed
species or some high risk globally-imperiled species selected as
management indicators.

e Population trends can be estimated through the use of population
indices. Indices are not estimates of actual population numbers, but
are aimed at reflecting population trends or relative abundance for
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a species. Properly designed population indices are a well accepted
method for assessing populations for many taxa. Examples could
include state hunting/fishing information, track counts, and bird
point counts. Population indices are commonly used in natural
resource management.

e Population trends can be estimated using population occurrence
data. This approach would be appropriate for a management
indicator where the risk to local or broad extirpations is low to
moderate (i.e., the cost of making a management decision that
would adversely affect the species is low to moderate) and there is
high correlation and understanding for a management indicator and
its associated habitat(s) (i.e., there is a high likelihood the
conclusions regarding population trends would be correct).

e When population data is not available, population trends may be
inferred using species-habitat relationships information. This
approach involves inferring population trends from trends in
amount and condition of habitat over time, based on known
relationships between species and habitat.

Site-specific monitoring or surveying of a proposed project or activity area
is not required by the NFMA regulations. At the project-level, habitat
analysis will be conducted to determine the effects, including cumulative
effects, for each alternative on each management indicator selected for the
project. The effects to management indicators for the project are put into
perspective by discussing forest-wide management indicator
species/habitat conditions and trends.
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Table E - 6. Management indicators for the Revised Forest Plan and the rationale for

selection.
North American
Landbird
Management Conservation
Indicator Habitat Plan Ranking* Rationale for Selection
Oak-hickory Forest stands dominated | N/A Oak and hickory are considered keystone species in the
Forest by oak and hickory central hardwood region. A number of species are
species dependent upon mast production, highly diverse herb
layer, bark characteristics, and other structural
characteristics of oak and hickory species.
Native Pine Forest stands dominated | N/A Native pine forest was selected to supplement monitoring
Forest or partially comprised of efforts of our management activities. Native pine occurs
one or more native pine on only a small percentage of the WNF, but provides
species habitat for certain species.
Early Forest stands less than N/A Approximately 35% of the terrestrial vertebrate species

Successional
Forest

20 years of age

that are known to occur on the WNF use early
successional forest habitat during some part of their life
cycle. The herbaceous plants and shrubs provide dense
cover that is necessary for predator avoidance and they
produce a variety of soft mast that is nutritionally
important. It is a habitat component that has declined
significantly over time on the WNF and in the eastern U.
S., and is recognized as a conservation issue in the North
American Landbird Conservation Plan.

Pine Warbler Mature pine and pine Stewardship The pine warbler relies upon pine habitat for breeding.
hardwood communities Species Pine and mixed pine-hardwood comprises only a minor
component of the WNF, yet there are some species that
feed, hide or breed in these forest stands.
Pileated Mature to overmature None The pileated woodpecker is a primary cavity excavator
Woodpecker hardwood forest with that relies on the availability of dead and dying trees. The
snags and coarse woody dead and dying trees in a forest community are important
debris on the forest floor for many other species, including the Indiana bat. Many of
the species that rely on dead and dying trees are
considered cavity-dependant species, and are secretive in
nature and difficult to monitor. The pileated woodpecker is
a relatively easy species to monitor because of its size,
appearance and vocalizations.
Cerulean Mature interior Watch List The needs of the cerulean warbler were considered in the
Warbler hardwood forest with a Species development of the DCF and DCFO Management Areas.
heterogeneous canopy It requires large tracts of interior forest. It is a canopy
nester that is generally associated with uplands and oak-
hickory forest on the WNF with gaps in the canopy and
taller trees exposed above the canopy.
Worm-eating Mature interior Watch List The needs of the worm-eating warbler were considered in
Warbler hardwood or pine- Species the development of the DCF and DCFO Management
hardwood forest o Areas. It requires large tracts of interior forest. It is a
hillsides with a dense ground nester that favors mesic areas and ravines on the
understory and coarse WNF, but is dependant upon disturbance to create dense
woody debris on the understory conditions.
forest floor
Louisiana Mature riparian forest Stewardship The Louisiana waterthrush is sensitive to declining stream
Waterthrush corridors along Species quality and loss of riparian forest. It was selected as a

headwater streams;
healthy aquatic habitat

management indicator species because the taxonomic
experts involved in our species viability evaluations
indicated this species could reflect stream quality because
it relies on aquatic invertebrates for food, and thus may
also be an indicator of riparian forest condition. It is an
early ground nester, often initiating nesting in March.
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Management
Indicator

Habitat

North American
Landbird
Conservation
Plan Ranking*

Rationale for Selection

Ruffed Grouse

Mosaic of early-, mid-,
and, late-successional
forest

None

The ruffed grouse is of great interest to hunters. The
needs of the ruffed grouse were considered in the
development of the FSM and FSMO Management Areas.
Many species rely on the oak-hickory forest during some
aspect of their life cycle, and ruffed grouse in the
Appalachian states exemplify this in that its population
trends may be correlated to oak mast production. It is a
species that not only relies on early successional forest for
brood rearing; it needs mid and late successional oak
forests located near early successional forest for food and
cover during part of the year.

Yellow-breasted
Chat

Early successional forest
habitat

None

The needs of the yellow-breasted chat were considered in
the development of the FSM, FSMO and GFM
Management Areas. It is an area-sensitive shrub nesting
species, meaning it needs larger tracts of early
successional forest habitat to successfully reproduce.
Managing for shrub nesting birds often is compatible with
actions to conserve American woodcock and other game
species.

Henslow’s
Sparrow

Extensive grasslands

Watch List
Species

The needs of the Henslow’s sparrow were considered in
the development of the GFM Management Area. It is area-
sensitive and is considered a grassland obligate species.
Grassland habitat did not naturally occur within the WNF,
but occurs now as a result of past surface mining
activities.

* Rich et al. (2004a)
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Biological Assessment

Organization of the Biological Assessment

This Biological Assessment is prepared in accordance with the
Endangered Species Act (Section 7(c)(1)). It includes detailed
information about the proposed action, as well as the effects analyses for
federally listed species (Table 1).

Table 1. Contents of the Biological Assessment.

Page

Introduction
Description of the Selected Alternative 7
Consultation History 12
Species Evaluated 14
Overview of the Effects Analysis 15
Federally Listed Terrestrial Animal Species

Indiana Bat 17

Bald Eagle 77

American Burying Beetle 91
Federally Listed Aquatic Animal Species

Fanshell 109

Pink Mucket Pearly Mussel 124
Federally Listed Terrestrial Plant Species

Northern Monkshood 129

Small Whorled Pogonia 146

Virginia Spiraea 164

Running Buffalo Clover 178
List of Preparers and Reviewers 198
Literature Cited 198
Appendix

Conservation Plan 211

Introduction

The Land and Resource Management Plan (Forest Plan) is a strategic
document that establishes land allocations as well as goals, desired
conditions, objectives, standards and guidelines for the Wayne National
Forest (WNF). The Forest Service initiated the Forest Plan revision
process in April 2002 with the publication of the Notice of Intent to revise
the Forest Plan in the Federal Register.
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As part of the Forest Plan revision process, six alternatives were
developed to address issues raised during public involvement and
comment periods. A Biological Evaluation was prepared and published in
the Draft Environmental Impact Statement (EIS) (Appendix F). This
Biological Evaluation identified and addressed the potential effects of the
six alternatives on federally listed species, Regional Forester sensitive
species, and species proposed for Regional Forester sensitive species
designation.

Upon consideration of public comments received during the 90-day formal
comment period of the Draft EIS (April 1- July 1, 2005), the Regional
Forester made the decision to modify the Preferred Alternative (E),
resulting in what will now be designated as the Selected Alternative, or
Alternative E 4.

Pursuant to 50 CFR 402.12, this Biological Assessment will evaluate the
potential effects of the Selected Alternative (Alternative Ey,oq) on listed
and proposed species identified as occurring in or near the WNF. In
addition, it will demonstrate how Alternative E,,q meets requirements of
Forest Service Manual 2672.3 (i.e., the objectives of the Forest Plan must
include overall goals of effecting recovery and achieving eventual
delisting of any federally listed species known to occur within the
National Forest).

Location and Ecological Setting of the Proposed Action

Wayne National Forest

The WNF proclamation boundary encompasses 853,531 acres in 12
southeastern Ohio counties: Athens, Gallia, Hocking, Jackson, Lawrence,
Monroe, Morgan, Noble, Perry, Scioto, Vinton, and Washington. There
are 238,053 acres of NFS lands within the WNF proclamation boundary;
the remaining lands are state-owned, privately-owned, or lands owned by
local governments. The WNF is broken into three administrative units
(Athens, Ironton, and Marietta).

The WNF is located in the Southern Unglaciated Allegheny Plateau
(Ecological Section 221E). The topography is characterized by numerous
narrow ridges and deep valleys. Topographic relief ranges from a
minimum of 500 feet to a maximum of over 1,000 feet. Slopes are
typically benched or segmented with alternating steep and moderate slope
gradients. Most gradients average 25 to 55 percent.

The bedrock geology is characterized by inter-bedded sedimentary strata
of Permian age on the Marietta Unit, while bedrock underlying the Athens
Unit and the Ironton Ranger District is of Pennsylvanian age. Most of the
surface soils are silt loam, loam or sandy loam. However, the subsurface
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soils range from sandy loam to clay. Soil type and topography contribute
to some areas of the WNF having high potential for soil erosion.

The WNF is located in the heart of Ohio’s oil, gas and coal deposits.
Industrial minerals such as sand, gravel, limestone, clay, shale, sandstone,
and salt are also found within the Forest. About 40% of the WNF is
currently underlain by federally owned minerals, including oil and gas.
Reserved and/or outstanding minerals wholly or partially encumber the
remaining 60% of the National Forest.

Extraction of coal, clay, limestone and iron ore have occurred in
southeastern Ohio during the last 150 years. Today, remnants of this
industrial era are present on the WNF in the form of abandoned surface
and underground mines. Features associated with these abandoned mine
lands affect riparian and water quality.

The WNF is part of the mixed mesophytic forest region. Approximately
80% of all lands within the WNF proclamation boundary are forested
(Ohio Land Use Cover, based on Landsat TM 1994). Just over 94% of
NFS lands are forested with the remaining 6% covered by non-forest lands
such as roads, water, grasslands and other openland. National Forest
System lands are dominated by hardwood forest types, however some pine
is present (Table 2).

Table 2. Acres of forest types by age class on National Forest System lands*.

Age Pine - Oak - Yellow Lowland Maple- Upland
(years) Pine Hardwood Hickory Poplar Hardwood Beech Hardwood Total
No Age 52 23 138 74 34 321
0-9 55 279 110 13 275 312 1,044
10-19 953 640 4,632 93 349 74 4,974 11,715
20-29 1,217 532 4,343 614 747 196 4,725 12,374
30-39 4,470 1,811 4,417 1,088 2,297 274 6,962 21,319
40-49 3,539 3,157 3,024 2,129 1,844 189 7,427 21,309
50-59 2,233 3,093 5,724 3,019 1,281 596 9,239 25,185
60-69 1,405 1,986 10,493 2,792 720 443 8,221 26,060
70-79 364 650 13,120 1,691 505 675 6,254 23,259
80-89 85 297 13,722 899 257 755 3,179 19,194
90-99 352 13,628 347 69 347 2,021 16,764
100-109 34 14,131 125 63 360 1,073 15,786
110-119 10,524 93 17 148 574 11,356
120-129 6,625 12 117 172 6,926
130-139 22 1,859 34 70 51 2,036
140-149 988 20 78 1,086
150+ 197 15 28 240
Total 14,373 12,876 107,675 12,915 8,532 4,279 55,324 215,974

*Data in this table do not include the approximately 9,300 acres of NFS lands where a silvicultural examination has yet
to be conducted.
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Of the forested NFS lands, oak-hickory is the major forest type,
comprising 47% of all forested stands. The majority of the WNF has been
harvested one or more times since the late 1700s. Cultivation or grazing
followed the harvest of many forest stands. Today, many of the forest
communities were established after timber harvesting that occurred about
80-140 years ago.

All streams in the WNF proclamation boundary flow towards the Ohio
River. There are 31 fifth-level watersheds that contain part of the WNF

proclamation boundary; however only 15 of these watersheds contain
more than 1% NFS lands (Table 3).

Table 3. Fifth level watersheds covering the WNF proclamation boundary.

Watershed Name Hydrologic Unit Code = Watershed Size (acres) NFS land (%)

Monday Creek 0503020406 74,209 44.7
Pine Creek 0509010302 117,859 36.5
Symmes Creek (Black Fork to Buffalo Creek) 0509010109 64,168 35.1
Little Muskingum River (Clear Fork to Ohio R.) 0503020110 106,032 26.5
Ohio River (Sunfish Cr. to Muskingum River) 0503020102 87,344 223
Sunday Creek 0503020407 88,773 21.9
Symmes Creek (Buffalo Creek to Ohio River) 0509010110 96,987 17.9
Little Muskingum River (above Clear Creek) 0503020109 95,313 15.5
Ohio River (below Big Sandy R. to Pine Cr.) 0509010301 83,471 131
Hocking River (Enterprise to Monday Cr.) 0503020405 80,819 10.4
Symmes Creek (headwaters to Black Fork) 0509010108 76,244 10.1
Raccoon Creek (headwaters to Hewett Fork) 0509010102 86,715 6.7
Hocking River (Monday Creek to Athens) 0503020408 65,523 52
East Fork of Duck Creek 0503020111 87,190 17
Raccoon Creek (Hewett Fork to Elk Fork) 0509010103 99,234 14
Little Scioto River (Rocky Fork to Ohio River) 0509010304 97,405 0.37
Federal Creek 0503020409 92,547 0.34
Middle Fork of Salt Creek 0506000208 69,738 0.17
Raccoon Creek (Little Raccoon Cr. to Ohio R.) 0509010106 90.082 0.17
Duck Creek (except East Fork) 0503020112 95,765 0.16
Salt Creek (Queer Cr to Scioto River) 0506000210 85,157 0.07
Hocking River (Athens to Ohio River) 0503020410 70,213 0.01
Wolf Creek 0504000409 98,776 0

Seneca Fork Wills Creek 0504000501 96,296 0

Ohio River (Muskingum R. to Hocking R.) 0503020201 90,407 0

Rush Creek (Little Rush Cr. to Hocking River) 0503020403 87,046 0

Ohio River (Fish Creek to Sunfish Creek) 0503020101 79,210 0

Moxahala Creek 0504000405 69,353 0

Rush Creek (headwaters to Little Rush Creek) 0503020402 63,267 0

Ohio River (Kanawha River to Raccoon Cr.) 0509010101 29,064 0

Ohio River (Raccoon Cr. to Symmes Cr.) 0509010107 88,976 0

Total 2,523,191 9.43
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Riparian areas, wetlands and floodplains have been affected by extensive
disturbance and modifications. Nearly all floodplains and riparian areas,
and most of the wetlands on NFS lands were cleared, drained, and farmed
in the past. Transportation corridors, including roads and railroads, were
developed through these areas by early settlers. Riparian and aquatic
resources have also been affected by stream channel alteration (typically
by straightening stream channels and the filling in of oxbows), streamside
forest clearing, livestock access to streams, cultivation of fields up to the
edge of the channel, and more recently from increased development of
residential sites in the floodplain on private lands. Such activities have
resulted in altered hydrologic regimes, increased erosion and
sedimentation within stream channels, degraded water quality and aquatic
habitat.

The landscape of the WNF, including NFS lands and other ownerships, is
fragmented by residences, farms, mines and quarries, industrial
developments, and towns. The scattered pattern of NFS lands, including
subsurface ownership of minerals, has resulted in the construction of roads
and utility corridors across NFS lands to access these private inholdings.

Action Area

The term action area is used in the formal consultation process to define
the area that will include all direct and indirect effects of implementing the
Selected Alternative. Direct and indirect effects of activities associated
with the Selected Alternative would occur on NFS lands, and could extend
off NFS lands and onto other ownerships.

For purposes of this Biological Assessment, the action area is defined as
all lands inside the WNF proclamation boundary and within one mile to
the outside of the WNF proclamation boundary. In addition, the action
area will also include all lands within one mile of the edge of those NFS
lands located outside the WNF proclamation boundary (Figure 1).

The action area encompasses 1,108,199 acres in Ohio, West Virginia and
Kentucky, where 238,053 acres of that area (i.e., 21%) are National Forest
System (NFS) lands managed by the Forest Service (Table 4). National
Forest System lands are intermixed with private and state owned lands.
The ecological setting of the action area is the same as that described for
the Wayne National Forest, in previous paragraphs.
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Wayne National Forest
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Figure 1. Action area.
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Table 4. Action Area Description*

Land Area

Kentucky — 915 acres

Ohio — 1,083,545 acres
West Virginia — 23,739 acres

Ownership
Wayne National Forest — 238,053 acres

Corps of Engineers — 100 acres

Ohio River Islands National Wildlife Refuge — 508 acres
State of Ohio — 25,446 acres

New Page/Escanaba Timber — 5,697 acres
The Nature Conservancy — 4,116 acres
Private/Local Government — 834,280 acres
Land Use

Forest — 79%

Agriculture — 19%

Open Water — 1%

Residential — <1%

Transportation/Industry — <1%

*Data were obtained from WNF GIS and LandSat (1994)
except for TNC and FWS acreages.
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Description of the Selected Alternative (Alternative E,oq)

The National Forest Management Act requires the development and
analysis of a broad range of reasonable alternatives that respond to the
issues and concerns identified during the planning process. For purposes
of this Forest Plan revision, each alternative had a different approach to
managing the resources on the WNF. While all alternatives provided a
wide range of multiple uses, goods and services, they addressed the issues
in different ways.

Preliminary themes for revised Forest Plan alternatives were developed
during public and employee collaborative workshops in 2003. These
themes were designed to address the issues and concerns identified early
on in the planning process. The themes were used to develop five
alternatives, in addition to the No Action Alternative (Alternative A) that
carried forward the emphasis of the current Forest Plan.

Alternative E was identified as the Preferred Alternative with the release
of the Draft EIS and Proposed Revised Forest Plan (announced in the
Federal Register on April 1, 2005). After review of public comments
received during the subsequent 90-day comment period, the Regional
Forester chose to modify the Preferred Alternative, and identified E,0q as
the Selected Alternative.

The Selected Alternative (Alternative E,q) provides the management
strategy that will guide all resource management activities and will
establish management direction for the WNF for the next 10-15 years.

Management Areas (MA) are the foundation of a Forest Plan (see Chapter
3 of the revised Forest Plan). Each MA emphasizes different management
prescriptions and uses (Table 5). Alternative E,0q consists of a specific
arrangement of MAs on the ground, otherwise known as the MA
allocation. Allocation includes the type, amount and distribution of the
MAss referenced in Table 5.

For comparison purposes, Table 6 is provided to show how Alternative
Emod falls within the range of MA allocations analyzed for Alternatives A-
F (see the Biological Evaluation - DEIS, Appendix F). Table 6 shows that
the acreages associated with the MA allocation for Alternative E,oq are
within the range of those acreages analyzed for Alternatives A-F.

To achieve the desired future condition for each MA, various management
activities are projected to occur as the Selected Alternative is
implemented. For analysis purposes, the intensity of management
activities is projected out for 10 years. Table 7 is provided to show how
the projected management activities associated with Alternative Ey,0q4 fall
within the range of management activities previously analyzed for
Alternatives A-F (see the Biological Evaluation - DEIS, Appendix F).
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Various conservation measures are integrated into Alternative Epoq to
further the recovery of the nine federally listed species addressed in this
Biological Assessment. These measures include Forest-wide goals,
objectives, standards and guidelines specific to federally listed species,
and other Forest-wide direction relating to protection of potentially
suitable habitat. Such conservation measures will be highlighted for each
species in the following sections of this Biological Assessment. In
addition, a Conservation Plan for Federally Listed Species has been
included in Alternative E.q (as Appendix D, located in the revised Forest
Plan). This Conservation Plan is appended to this Biological Assessment
(Appendix 1).

Table 5. Brief description of the management areas.

Management
Area Name

Description

Candidate Areas

Emphasis is on the preservation of potentially unique natural areas. These areas possess potentially
significant natural or historic characteristics. Management is directed at protecting the potentially unique

(CA) characteristics of these areas until they can be studied for designation as research natural areas, special
areas, or other management areas.
Developed Emphasis is on the management of existing recreation facilities and the future needs for the highly
Recreation developed sites that serve large numbers of people. It covers the most developed range of recreation
opportunities provided on the Forest. By offering a variety of recreation opportunities, services, and facilities
(DR) in a natural setting, the Forest intends to provide visitors with a quality outdoor recreation experience.
Diverse
Continuous Forest | provides mature forest habitat for conservation of forest interior species.
(DCF)
Diverse
Continuous Forest | Emphasizes trails for motorized recreation and mature forest habitat for conservation of forest interior
with OHVs species.
(DCFO)
Forest and . o . . N .
Shrubland Mosaic | Sustains a d|§tr|but|on of early sug:cessmnal habltat condlt'lc.)ns |ntersperseq thrpughout a forested
(FSM) landscape. Dispersed, non-motorized recreation opportunities are offered in this management area.
Forest and
Shrubland Mosaic | Emphasizes trails for motorized recreation as well as early successional habitat conditions interspersed
with OHVs throughout a forested landscape.
(FSMO)

Future Old Forest
(FOF)

Characterized mostly by old forest that change only as a result of natural disturbances and natural
succession. These areas offer Forest visitors opportunities to experience solitude and closeness to nature.
Such opportunities may be limited in the vicinity of private oil and gas rights until the oil and gas reservoirs
are depleted.

Future Old Forest
with Mineral
Activity

(FOFM)

This management area is located on the Marietta Unit of the Athens Ranger District. It continues a primarily
custodial regime of vegetation management. Its two objectives are (a) promotion of mostly old forest that
changes only as a result of natural disturbance and succession; and (b) opportunities for relatively primitive
recreation experiences. Unlike the FOF Management Area, surface occupancy of federal oil and gas leases
is permitted in this management area. Many oil and gas wells are already present within this management
area, both on lands in private surface ownership and on NFS land where the subsurface minerals are
privately owned (outstanding and reserved rights).

Grassland and
Forest Mosaic

(GFM)

Emphasizes habitat for grassland-dependent wildlife species on expanses of reclaimed coal mine lands.
Dispersed, non-motorized recreation opportunities are offered in this management area.
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Management
Area Name

Description

Historic Forest
(HF)

The emphasis of this management area is moving conditions toward the “historic range of variability.” This
includes maintaining and increasing the predominance of oaks and hickories on most sites, featuring larger
and older trees with more open stands than currently cover most of this area. These conditions would be
promoted through a combination of mostly uneven-aged timber harvest, frequent prescribed fire, and
herbicide use, where necessary, to promote oak and hickory regeneration.

Historic Forest
with OHVs

(HFO)

Emphasizes trails for motorized recreation as well as moving forest conditions back toward their “historic
range of variability”. This includes maintaining and increasing the predominance of oaks and hickories on
most sites, with larger, older trees and stands more open than those currently found in this area. These
conditions are to be attained by a combination of mostly uneven-aged timber harvest, frequent prescribed
fire, and herbicide use, where necessary, to promote oak and hickory regeneration.

Research Natural
Areas

(RNA)

Includes designated Research Natural Areas which emphasize preservation of unique ecosystems for
scientific purposes; and research to better understand natural processes.

River Corridors
(RC)

Emphasizes retaining, restoring, and enhancing the inherent ecological processes and functions associated
with riverine systems. Management will protect or enhance the scenic quality of these areas. As a result,
high-quality riverine recreation opportunities should be available in these river corridors. Areas allocated to
this management area are linear-shaped and occur along the mainstem of Symmes Creek, the Hocking
River, the Little Muskingum River, and along the Ohio River.

Special Areas

Emphasizes the preservation, management, and study of unique natural areas. These areas are regionally
or locally significant and have been formally designated after recommendation by a review committee and
approved by the Regional Forester. These areas meet one or more of the following criteria: (a) be

(SA) representative of unique geological, ecological, cultural or other scientific values; (b) be an appropriate area
for scientific research; and (c) have potential to be a regional or national landmark based on its natural or
cultural values.

Timbre Ridge . . . . .
Lake Focus of this management area is the scenery and recreation afforded by the 100-acre Timbre Ridge Lake
(TRL) and the rugged, wooded hills that surround it.

Table 6. Management area allocation by acres of NFS lands across the alternatives.

No AI-::tion = c L E SeEI:::ed -
Candidate Areas 981 981 981 981 981 981 981
Developed Recreation 1,839 1,839 4,078 4,078 4,078 4,078 4,078
Diverse Continuous Forest 155,408 12,079 98,292 83405 | 55089 55,267 45,971
8‘,13;“ Continuous Forest with 45,010 27,851 43,901 29,846 | 22,278 22,953 22,278
Forest and Shrubland Mosaic 0 143,329 22,946 45,536 57,562 54,580 35,779
E?_Ra/sst and Shrubland Mosaic with 0 17.159 0 0 0 0 0
Future OId Forest 18,470 9,603 23,649 8,793 13,496 16,478 26,326
Z‘é:ﬂ/rifyo'd Forest with Mineral 0 8,867 0 10154 | 10,154 10,154 28,225
Grassland and Forest Mosaic 0 0 5,334 5,334 5,334 5,334 5,334
Historic Forest 0 0 17,869 17,869 | 26,456 26,278 26,456
Historic Forest with OHVs 0 0 0 14,054 | 21,622 20,047 21,622
Research Natural Areas 117 17 117 17 117 117 117
River Corridors 8,682 8,682 12,544 12,544 | 12,544 12,544 12,544
Special Areas 7,546 7,546 7,546 7,546 7,546 7,546 7,546
Timbre Ridge Lake 0 0 796 796 796 796 796
Total 238,053 238,053 | 238,053 | 238053 | 238,053 238,053 | 238,053
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Table 7. Upper limits of projected outputs for management activities for the first decade.

Units of measure - A E
acres (unless otherwise , B c D E Mod F
No Action Selected
noted)
Vegetation Management
Even-aged Hardwood 0 5,960 1,630 1,780 1,820 1,725 1,370
Timber Harvest
Even-aged Pine Timber 0 200 200 200 200 200 200
Harvest
Uneven-aged Timber 5,000 5,000 16,120 15,470 14,590 14,556 13,500
Harvest
Thinning 0 0 940 1,230 1,540 1,460 970
Crop Tree Release 1,150 3,250 3,239 2,786 2,142 2,113 1,719
Grape Vine Control 1,500 3,720 4,148 3,544 2,711 2,683 2,212
Site Prep for Native Pine 200 200 200 200 200 200 200
Reforestation 500 500 500 500 500 500 500
Prescribed Fire
Oak Regeneration 6,764 12,214 35,725 40,599 46,611 46,215 44,537
NNIS 200 200 200 200 200 200 200
Herbaceous Habitat 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Hazardous Fuels 61,355 55,905 32,394 27,520 21,508 21,904 23,582
Herbicide Application
Oak Regeneration 800 4,376 7,236 9,005 11,155 10,994 10,846
NNIS 600 600 600 600 600 600 600
Development of
Permanent Forest 500 500 500 500 500 500 500
Openings
Maintenance of
Permanent Forest 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Openings and other
Herbaceous Habitats
(Mechanical)
Control of Non-Native
Invasive Species
Mechanical 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Biological 100 100 100 100 100 100 100
Wetland Restoration & 150 150 150 150 150 150 150
Enhancement
Waterhole Construction 15 15 15 15 15 15 15
Fishing Pond/Lake 15 15 15 15 15 15 15
Construction
Restoration &
Improvement of
Aquatic/Riparian Habitat
Lentic 150 150 150 150 150 150 150
Lotic 20 miles 20 miles 20 miles 20 miles 20 miles 20 miles 20 miles
Installation of Bat-Friendly 20-30 20-30 20-30 20-30 20-30 20-30 20-30
Gates on Mines gates gates gates gates gates gates gates
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Units of measure —

. A Emod
acres (unless otherwise No Action B (o3 D E Selected F
noted)
Recreation Management
OHYV Trail Construction 223 223 150 187 150 150 110
Hiking Trail Construction 8.5 8.5 18 18 18 18 18
Horse Trail Construction 36 36 61 61 61 61 61
Mountain _Blke Trail 36 36 36 36 36 36 36
Construction
Recreation Facility
Construction & Parking 60 60 60 60 60 60 60
Lots
Transportation Management
Temporary Road 118 130 146 146 145 146 140
Construction
Permaner_]t Road 52 68 74 74 74 74 71
Construction
Permanent Road 145 223 320 317 311 318 284
Reconstruction
Road Decommissioning 29 29 29 29 29 29 29
Skid Trails and Landings 198 441 747 739 718 740 634
Energy Minerals Management
Surface Coal Mining 1,250 1,250 1,250 1,250 1,250 1,250 1,250
Activities
Reclamation of Depleted 128 wells 128 wells 128 wells 128 wells 128 wells 128 wells 128 wells
or Orphan Wells (70 acres) (70 acres) (70 acres) (70 acres) (70 acres) (70 acres) (70 acres)
Oil & Gas Well 234 wells 234 wells 234 wells 234 wells 234 wells 234 wells 234 wells
Development (121 acres) | (121 acres) | (121 acres) | (121 acres) | (121 acres) |(121 acres) | (121 acres)
Special Uses Management
Utility Corridor
Development & 50 50 50 50 50 50 50
Maintenance
Agricultural Crop
Production & Grazing 50 50 50 50 50 & 50
Watershed Management
Treatment of AMD 270 270 270 270 270 270 270
Surface Mine Reclamation 20 20 20 20 20 20 20
Closure of Open Mine
Portal/Subsidence 232 232 232 232 232 232 232
Stabilization of Disturbed 100 100 100 100 100 100 100
Areas
Fire Management
Reduction of Hazardous 10,181 10,181 10,181 10,181 10,181 10,181 10,181
Fuels - Mechanical
Lands Acquisition Management

Up to Up to Up to Up to Up to Up to Up to
Land Acquisition 40,000 40,000 40,000 40,000 40,000 40,000 40,000

acres acres acres acres acres acres acres
Land Exchange 400 400 400 400 400 400 400
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Consultation History

F1-14

In 1986, the Forest Service initiated informal consultation with the Fish
and Wildlife Service, Reynoldsburg Field Office during the development
of the 1988 Forest Plan. It was determined that there were no federally-
listed endangered, threatened, or proposed species within the vicinity of
the Wayne National Forest which could be affected by National Forest
management (1988 Forest Plan, page 4-44).

Informal consultation was conducted as part of the 1992 amendment of the
Forest Plan (Amendment 8). This amendment recognized four species as
having part of their range on the Wayne National Forest: Indiana bat
(Myotis sodalis), bald eagle (Haliaeetus leucocephalus), peregrine falcon
(Falco peregrinus), and Kirtland’s warbler (Dendroica kirtlandii) (Forest
Plan Amendment 8, Page H-1).

The discovery of the Indiana bat on NFS land in 1997, along with reports
of other federally listed species occurring near the WNF, prompted the
Forest Service to begin amending the Forest Plan. Formal consultation
was completed on September 20, 2001, when the Fish and Wildlife
Service, Reynoldsburg Field Office, issued its Biological Opinion. The
Forest Service incorporated the non-discretionary Reasonable and Prudent
Measures and Terms and Conditions, as well as the discretionary
Conservation Recommendations, into Forest Plan Amendment 13 on May
22,2003.

The Forest Service and Fish and Wildlife Service signed a Consultation
Agreement on January 23, 2003 to address early coordination on the
revision of the Forest Plan, which tiered to the national Memorandum of
Agreement on Section 7 Programmatic Consultations and Coordination
among Forest Service, Bureau of Land Management, Fish and Wildlife
Service, and National Marine Fisheries Service signed August 30, 2000.

On September 19, 2003, the Forest Service and the Fish and Wildlife
Service discussed the draft Species Data Collection Forms (the products of
the species viability evaluations) for the Indiana bat, American burying
beetle, and bald eagle. Comments about the drafts, as well as conservation
approaches, were incorporated into the final Species Data Collection
Forms for these three species.

The Forest Service held three collaborative learning workshops during
October and November 2003 in which the public was invited to develop
themes for the revision alternatives. A Fish and Wildlife Service employee
(Sarena Selbo) attended the Athens workshop and participated in the
development of themes.
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The Forest Service and Fish and Wildlife Service conducted their annual
coordination meeting on January 6, 2004, at which time the preliminary
management areas and alternatives were displayed.

The range of alternatives was approved by the Regional Forester on
February 5, 2004. The Forest Service met with the Fish and Wildlife
Service on March 23, 2004 to describe in detail alternatives for the revised
Forest Plan.

The Forest Service requested an updated list of species to include in the
Forest Plan revision and biological evaluation on February 25, 2004. The
Fish and Wildlife Service responded on March 24, 2004 with a list of nine
federally endangered or threatened plants and animals that should be
addressed in the revision. In addition, the Fish and Wildlife Service
recommended that the Forest Service address the cerulean warbler,
sheepnose mussel, and rayed bean mussel in the revision of the Forest
Plan. On April 14, 2004, the Forest Service informed the Fish and Wildlife
Service that the rayed bean mussel is found outside the WNF proclamation
boundary in the Scioto Brush drainage, and that no NFS lands or any lands
within the WNF proclamation boundary drain into this watershed. The
Fish and Wildlife Service responded via email that no direct, indirect, or
cumulative effects are expected to the rayed bean mussel from
management actions on the WNF. The Fish and Wildlife Service informed
the Forest Service on June 21, 2004 that the agency was working on a
candidate assessment for the eastern hellbender, and they recommended
the Forest Service consider this species in the revision. The Forest Service
responded on June 22, 2004 that the eastern hellbender is one the WNF
RFSS and was included in the species viability evaluation process, and
would be included in the revision.

On March 1, 2004, the Forest Service made a request to reinitiate formal
consultation to modify the incidental take statement in the 2001
programmatic Biological Opinion for the Forest Plan. The Fish and
Wildlife Service amended the 2001 Biological Opinion to encapsulate the
effects of the 2003 ice storm and other unanticipated forest health
improvements on the WNF on March 8, 2004.

Several informal reviews of the draft Forest-wide direction occurred
between the Forest Service and Fish and Wildlife Service during April-
June 2004.

The Consultation Agreement was amended on May 17, 2004 to reflect
new employee contacts and a revised timeline for the Forest Plan revision
(Modification 1).

The draft biological evaluation for the Forest Plan revision was developed
by the Forest Service and reviewed by the U. S. Fish and Wildlife Service
between June and November 2004.
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The Consultation Agreement was amended on April 18, 2005 to reflect a
revised timeline for the Forest Plan revision (Modification 2).

The Forest Service requested an updated list of federally listed or
proposed species to address in the biological assessment on July 7, 2005.
The Fish and Wildlife Service responded on July 11, 2005 that the species
list was the same as that noted in the March 24, 2004 letter received from
the Fish and Wildlife Service. The Fish and Wildlife noted in their July
11, 2005 response that the biological assessment would not have to
include the sheepnose mussel or the cerulean warbler (as noted in the
March 24, 2004 letter) as these species have not been proposed for listing
at this time.

A population of running buffalo clover was found on the Ironton Ranger
District in June 2005, and verified by botanical experts in August 2005.
The Fish and Wildlife Service was notified of the finding on August 9,
2005. The location and description of the site was provided to the Fish
and Wildlife Service on August 15, 2005.

The Forest Service and Fish and Wildlife Service met informally on
August 16, 2005 to discuss effects of the Selected Alternative on federally
listed species, as well as clarifications of Revised Forest Plan standards
and guidelines.

A Biological Assessment was prepared to disclose the effects of the
Selected Alternative (Alternative E.oq) on the nine federally listed species.
It was completed in August 2005.

Species Evaluated

Federally Listed Species

F1-16

The Fish and Wildlife Service identified nine federally listed plant and
animal species as occurring within or near the WNF proclamation
boundary that should be addressed in this Biological Assessment (A.
Zimmerman, pers. comm.). Of these nine species, only three are known to
occur within the WNF proclamation boundary (Table 8). The effects of the
Selected Alternative on these nine species are displayed in the following
sections of this Biological Assessment.
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Table 8. Federally listed species occurring within or near the WNF.

Species Documented on the WNF Status Recovery Plan Date

Northern Monkshood

(Aconitum noveboracense) No Threatened 1983
?#;2};%78;27;2;%\13; Yes Endangered 1989; 2005 Agency Draft
S(lrnsaolll‘r\i/e\llr’y?;lsgoll:;ggg)ia No Threatened 1992 (1* Revision)

( s\[,'frg'géafr’;'ﬁ,fﬁ ) No Threatened 1992
(Cypr05227:21‘|<agaria) No Endangered 1991
(Lampsils abrupta (<orbiculate) No Endangered 1985
et Buning Beetle No

( Haliaee?:sldleiacgfephalus) Yes Threatened 1983

( /\,;;gtizn: 032}1.3) Yes Endangered  1983; 1999 Agency Draft

Overview of the Effects Analysis

This analysis of effects is programmatic in that it addresses only the
effects of the Selected Alternative, which includes revised Forest Plan
direction (Forest-wide goals, objectives, standards and guidelines and
Management Area desired future conditions, objectives, standards and
guidelines) on the nine federally listed species. In addition, the
programmatic effects analysis addresses the projected management
activities which could occur in the first decade of revised Forest Plan
implementation; these management activities are displayed in Table 7.

All management actions proposed under the Selected Alternative would be
subject to second level, site-specific analysis once they were authorized
with a Record of Decision.

The projected land allocations and management activities that would occur
as a result of implementing the Selected Alternative are displayed in Table
6 and Table 7 of this Biological Assessment. It is important to note that
one aspect of an activity may have a beneficial effect on one or more
species, while other aspects of the same activity could have a potentially
adverse effect on one or more species. These effects will be displayed
individually, and then summarized in a table at the end of each species
analysis.

Because Alternative Eyoq falls within the range of the previously analyzed
Alternatives A-F, the effects disclosed for Alternatives A-F in the
Biological Evaluation (DEIS, Appendix F) will be similar for Alternative
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Emod. For all species, direct and indirect effects could occur on NFS lands
or could occur off-site onto other ownerships. The area where these direct
and indirect effects occur for all nine species is called the action area
(Figure 1; Table 4). For purposes of the Selected Alternative, the action
area is defined as all lands inside the WNF proclamation boundary and
within one mile to the outside of the WNF proclamation boundary. In
addition, the action area will also include all lands within one mile of the
edge of those NFS lands located outside the WNF proclamation boundary.

The extent of the action area was chosen because (1) direct effects of
projected management activities on the nine species would primarily occur
on NFS lands; and (2) certain indirect effects on the nine species could
occur off-site and onto non-NFS lands. Of the potential direct and indirect
effects that could occur to the nine species, smoke from prescribed fire
and sediment transport from upland areas into streams are likely to travel
the farthest from NFS lands. According to the WNF fire manager and
Region 9 air quality specialist, smoke dissipates into the air column and
detectable levels are minimal at a distance of one mile from the fire.
Sediment originating on NFS lands and entering an aquatic system is
likely to be deposited a certain distance downstream, depending on
velocity and mean particle size (Hjulstrom, 1939 in Ritter et al., 1995).
Based on channel morphology and velocity of streams on the WNF,
sediment particles would be expected to be deposited within one mile of
the origination point under normal flow conditions.

Cumulative effects, as defined for the National Environmental Policy Act,
are the impacts on the environment which result from the incremental
impact of the action when added to other past, present, and reasonable
foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such actions. For terrestrial species, the
cumulative effects area will coincide with the action area described above.
For aquatic species, the cumulative effects analysis area will include the
31, 5™ level watersheds that contain the WNF proclamation boundary.
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Federally Listed Terrestrial Animal Species

Three terrestrial animal species, the Indiana bat, bald eagle and American
burying beetle, are currently listed by the Fish and Wildlife Service as
occurring in or near the WNF.

Indiana Bat

Status of the Species

Species Description

Rangewide

The Indiana bat was listed as
an endangered species on
March 11, 1967 by the Fish
and Wildlife Service. It has
been found in 27 states
throughout much of the
eastern United States
(USFWS 1999). More
specifically, NatureServe
(2004) describes its range as
going from eastern

Oklahoma, north to Iowa,

Wisconsin, and Michigan, east to New England and south to western
North Carolina, Virginia, and northern Alabama.

Northern populations migrate south to Alabama, Tennessee, Kentucky,
Indiana, Missouri, and West Virginia for winter (NatureServe 2004).
According to the Fish and Wildlife Service (1999), more than 85% of the

range wide population Common Name: Indiana bat

occupies nine Priority I | Scientific Name: Myotis sodalis

hibernacula (i.e., Family: Vespertilionidae

hibernation sites with a Group: Mammals

recorded population Historic Range: Eastern and Midwestern U.S.A
>30,000 bats since Population To Which Status Applies: Entire Range

1960), although two of Curren.t Stafus: Endangered
Date First Listed: March 11, 1967
these currently have

Critical Habitat: 11 caves and 2 mines in IL, IN, KY,
extremely low numbers MO, TN, and WV

of bats. Indiana, Special Rules: NA

Kentucky, and Missouri Lead Region: Great Lakes-Big Rivers Region (3)

each contain three Current Range: AL, AR, GA, IA, IL, IN, KS, KY, MD, MI,
Priority I hibernacula. MO, MS, NC, NJ, NY, OH, OK, PA, SC, TN, VA, VT, WV
The most important Source: Fish and Wildlife Service
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hibernating caves are: Bat Wing and Twin Domes caves (Indiana); Bat,
Hundred Dome, and Dixon caves (Kentucky); and Bat Cave, Great Scott
Cave, and Pilot Knob Mine (Missouri). Pilot Knob Mine is the largest
colony. Priority Two hibernacula (recorded population >500 but <30,000
bats since 1960) are known from the aforementioned states, in addition to
Arkansas, Illinois, New York, Ohio, Tennessee, Virginia, and West
Virginia. Priority Three hibernacula with recorded populations of <500
bats or records of single hibernating individuals have been reported in 17
states (Alabama, Connecticut, Florida, Georgia, lowa, Maryland,
Massachusetts, Michigan, Mississippi, New Jersey, North Carolina, Ohio,
Oklahoma, Pennsylvania, South Carolina, Vermont, and Wisconsin).

Species Range in Ohio

Brack et al. (2002) suggested that the Indiana bat is not likely to be
equally distributed across its range; rather, areas of bat abundance are
associated with optimal summer and winter temperature conditions.
Maternity colonies of Indiana bats are most common in southern lowa,
southern Michigan, the northern two-thirds of Missouri, the southern two-
thirds of Indiana and Illinois, and the western edge of Ohio (USFWS,
1999; Gardner and Cook, 2002). Brack et al. (2002) found that summer
temperatures in the eastern part of the bat’s range are different than where
most individuals are found. For example, Pennsylvania and West Virginia
have slightly cooler average temperatures than the central Midwestern
states where higher Indiana bat populations occur.

Experts believe the Indiana bat is widely distributed throughout the
forested regions of the Southern Unglaciated Allegheny Plateau; however
its occurrence has only been verified in a percentage of the counties within
this area (Figure 2). Surveys have not been conducted in all counties.
Where surveys have been conducted, sampling can be limited by
topography, sampling gear, and the evasiveness of the species.

In Ohio, the Indiana bat has been recorded from 31 of Ohio’s 88 counties
either during the summer or winter (Figure 2). A Priority II Hibernaculum
is located in Preble County, and Priority III Hibernacula are found in
Adams, Brown, Highland, Hocking, and Lawrence counties (USFWS,
1999; Ewing, 2003a).
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Figure 2. Known county occurrences of the Indiana bat in the Southern Unglaciated
Allegheny Plateau. (Source: ODNR, 2003a; S. Selbo (pers. comm.); Western
Pennsylvania Conservancy (R. Evans, pers. comm.); and BCI (2001)).

Life History

The Indiana bat is a medium-sized bat, closely resembling the little brown
bat (Myotis lucifugus) but differing somewhat in coloration. Its fur is a
dull grayish chestnut rather than bronze, with the basal portion of the hairs
of the back dull lead colored. This bat’s underparts are pinkish to

cinnamon. The ear and wing membranes
are blackish-brown. The calcar (heel of
the foot) is keeled. Its body length is
about 2 inches, and its wingspan is
approximately 9.5-10.5 inches. The
Indiana bat’s hind feet are smaller and
have shorter toe hairs than those of the
little brown bat. During hibernation
Indiana bats congregate in more densely
packed clusters than other bats in its

range.

Diet

Wings attached
to back of toes

Hairs short
and sparse

Well developed
keel on calcar

© Missouri Conservation Commission

Female Indiana bats primarily feed on soft-bodied insects, including true
flies (Diptera) and caddisflies (Trichoptera), followed by moths
(Lepidoptera) and beetles (Coleoptera), less frequently. Females tend to
feed on the highest percentage of Diptera during lactation, but on
Trichoptera during pregnancy and the transition between pregnancy and
lactation. Diets of male bats consist more heavily of Lepidoptera and

Coleoptera (Kurta and Whitaker, 1998).
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aquatic insects make up a large portion of the diet (Murray and Kurta,
2002).

Fall Swarming and Mating

From late-August to mid-October, prior to entering hibernacula, large
numbers of Indiana bats fly in and out of cave or mine openings from dusk
till dawn in a behavior called swarming. Swarming usually lasts for
several weeks and mating occurs toward the end of this period. Male
Indiana bats tend to be active for a longer period of time than females
during swarming and will enter the hibernacula later than females
(USFWS, 1999). Adult females store sperm through the winter, thus
delaying fertilization until early May. Individuals relocate to summer
roosts during April and May; however, males and females usually leave
the hibernaculum at different times. Females begin grouping into
maternity colonies by mid-May and give birth to a single pup between
late-June and early-July (Easterla and Watkins, 1969; Humphrey et al.,
1977). Temperature and relative humidity are important factors in the
selection of hibernation sites. During the early autumn, Indiana bats roost
in warm sections of caves and move down a temperature gradient as
temperatures decrease. In mid-winter, Indiana bats tend to roost in
portions of the cave where temperatures are cool. Long-term data suggest
an ideal temperature range for suitable hibernacula is between 37°-43°F
(USFWS, 1999). A recent study of highly populated hibernacula
documented a temperature range of 37°-45°C (Tuttle and Kennedy, 2002).
Relative humidity in Indiana bat hibernacula tends to be high, ranging
from 66 to 95 percent (Barbour and Davis, 1969).

Female Maternity Colony and Summer Roosting Habitat

Upon emergence from the hibernacula in the spring, females seek suitable
habitat for maternity colonies (USFWS, 1999). These colonies are
typically located under the sloughing bark of live, dead, and partially dead
trees in upland and lowland forest (Cope et al., 1974; Humphrey et al.,
1977; Gardner et al., 1991). Colony trees are usually large-diameter,
standing dead trees (snags) with direct exposure to sunlight. The warmer
temperature from sunlight exposure expedites development of fetal and
juvenile young (Racey, 1982). A maternity roost may contain up to 100
adult females and their pups.

Roost trees often provide suitable habitat as a maternity roost for only a
short period of time. Roost trees are ephemeral in nature; suitable trees fall
to the ground or lose important structural characteristic such as exfoliating
bark (Gardner et al., 1991; Britzke et al., 2003). Dead trees retain their
bark for only a certain period of time (about 2-8 years). Once all bark has
fallen off a tree, it is considered unsuitable to Indiana bats for roosting.
Gardner et al. (1991) found that 31% of occupied Indiana bat roost sites
were unavailable the summer following their discovery; 33% of the
remaining occupied roost sites were unavailable by the second summer.
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However, researchers have documented that female Indiana bats are often
faithful to their summer maternity grounds, and will use roost trees in
consecutive years, if the trees remain suitable (Gardner et al., 1991;
Callahan et al., 1997; Kurta and Murray 2002). For unknown reasons,
Indiana bats require many roost trees to fulfill their needs during the
summer (Callahan et al., 1997). In Michigan, Indiana bats used two to four
different roost trees during the course of one season (Kurta and Williams,
1992). In Missouri, each colony used between 10 and 20 roost trees, which
were not widely dispersed (all fell within a circle ranging in diameter from
0.5 to 1 mile) (Miller et al., 2002).

It is unknown how many roosts are critical to the survival of the colony,
but the temporary nature of the roost trees dictates that several must be
available in an area if the colony is to return to the same area annually and
raise their young successfully. Two important factors associated with roost
trees is their ability to protect individuals from the elements, and to
provide thermal regulation of each bat’s environment. Maternity colonies
have at least one primary roost, which is generally located in an opening
or at the edge of a forest stand (USFWS, 1999). Maternity colonies also
use multiple alternative roosts, which may be located in the open or in the
interior of forest stands (USWFS, 1999). In Missouri, use of dead trees in
the forest interior increased in response to unusually warm weather (i.e.,
shading provided a cooler thermal environment), and use of live trees and
snags in interior forest increased during periods of precipitation (Miller et
al., 2002). Maternity colonies in North Carolina and Tennessee used roosts
located above the surrounding canopy (Britzke et al., 2003).

Indiana bats have been found roosting in several species of trees, and it
appears that they choose roost trees based on their structural composition,
instead of solely on species. Therefore, it is difficult to determine if one
species of tree is more important than others. However, twelve tree species
have been listed in the Habitat Suitability Index Model as primary species
(Class I trees) (Rommé et al., 1995). These trees include silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory
(C. laciniosa), bitternut hickory (C. cordiformis), green ash (Fraxinus
pennsylvanica), white ash (F. americana), eastern cottonwood (Populus
deltoides), red oak (Quercus rubra), post oak (Q. stellata), white oak (Q.
alba) slippery elm (Ulmus rubra), and American elm (Ulmus americana).
These tree species are favored by Indiana bats because as these trees age,
their bark will slough. In addition, Indiana bats use sugar maple (A4.
saccharum), shingle oak (Q. imbricaria), and sassafras (Sassafras
albidum), which are listed as Class II trees (Rommé et al., 1995). The
Class II trees are those species believed to be less important, but that still
have the necessary characteristics to be used as roosts.
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During a fall survey in Kentucky in 1994 and 1995, female Indiana bats
roosted singly in sourwood (Oxydendrum arboreum) and pignut hickory
(Carya glabra) trees. The roost trees were between 6 and 10 inches in
diameter and contained bark cover between 54 and 70 percent. Females
tended to roost within 0.75 miles of the hibernaculum, whereas males
roosted anywhere from 0.95 to 2.35 miles from the hibernaculum. Both
males and females were found to use 2 to 3 roost trees for 2 to 3 days at a
time (Kiser and Elliott, 1996). Britzke et al. (2003) documented the use of
conifers by maternity colonies in the mountains of Tennessee and North
Carolina.

Male Roosting Habitat

Some adult males use mature forests around and near their hibernacula for
roosting and foraging from spring through fall. However, some male bats
have been found to leave the hibernaculum area completely (USFWS,
1999). Researchers have also documented male Indiana bats returning to
the same habitat in subsequent years (USFWS, 1999).

Roost trees in Kentucky are primarily dead snags on upper slopes or
ridgetops; however, live shagbark hickory and pignut hickory trees have
also been recorded as roost trees. Male Indiana bats have been found to
roost singly during autumn in scarlet oak (Quercus coccinea), Virginia
pine (Pinus virginiana), red maple (Acer rubrum), shagbark hickory, and
red oak. These trees ranged in diameter from 4.6 to 26 inches and had bark
coverage ranging from 1 to 100 percent. However, the majority of roost
trees had bark coverage of at least 60 percent (Kiser and Elliott, 1996).

During a 1999 summer radio telemetry survey on the WNF, males were
found roosting in American elm, red maple, shagbark hickory, and sugar
maple trees, all of which were dead. The average dbh of these trees was
11.8 inches and the average length of time each tree was used was 2.3
days (Schultes, 2002). In 2000, two male Indiana bats were found roosting
in dead American elm, red maple, black oak (Quercus velutina), white
oak, pignut hickory and shagbark hickory. The average dbh of these trees
was 11.9 inches and the average length of time each tree was used was 1.9
days (Schultes, 2002).

MacGregor et al. (1999) reported male Indiana bats were roosting, during
the autumn pre-hibernation period, in forest stands that were harvested by
the two-age timber harvesting methods 0-5 years prior to the study.
Harvesting followed guidelines in the Daniel Boone National Forest Land
and Resource Management Plan where 16 live trees/acre and a minimum
of 2 snags/acre were to be retained.

Canopy cover around roost trees documented in different studies ranges
from low to high. MacGregor et al. (1999) found canopy closure around
autumn roost trees used by males ranged from 20 to 93% (mean = 80%) in
a Kentucky study. Of the 70 roost trees located in their study, 27% were

Appendices to Final Environmental Impact Statement



Wayne National Forest Appendix F1 — Biological Assessment

located in fairly open canopy (<60% canopy cover); 24% were in an
intermediate canopy coverage (60-80%); and 48% of the roost trees were
found in areas with more than 80% canopy cover. A study on the WNF
found roost trees used by male Indiana bats were more likely to be located
in a canopy gap than in a shaded location (Schultes, 2002).

Foraging

Foraging habitat for male and female Indiana bats in the core of its range
is assumed to include forest habitats with open understories and canopy
closures of 50 to 70 percent (Rommeé et al., 1995). Other foraging habitat
includes upland, bottomland, and riparian woodlands, as well as forest and
cropland edges, fallow fields, and areas of impounded water (Kiser and
Elliott, 1996). Other studies show that summer roosting and foraging
areas, in parts of its range, can contain diverse cover types, including
agricultural lands, residential areas, and open woodlands (Carter et al.,
2002; Farmer et al., 2002; Miller et al., 2002; Sparks et al., 2004).

Females may use larger foraging areas than males during the summer. One
study recorded a post-lactating female’s foraging range as approximately
530 acres; males had an area of approximately 140 acres (Kiser and
Elliott, 1996). New information from a Michigan study documented
pregnant and lactating females traveling up to 2.6 miles from the day roost
to foraging areas (Murray and Kurta 2004). However, Menzel et al (2005)
found no significant difference in home range size for male or female bats
during a study in Illinois, leading them to believe that the abundance of
riparian and bottomland hardwood habitats in their study area allowed the
individuals to meet their foraging requirements without having to travel a
great distance.

Observations by Murray and Kurta (2004) indicated that female Indiana
bats would not fly over open spaces between foraging areas on the
northern edge of its range in Michigan, but instead appeared to follow
wooded corridors described as a narrow fence line of mature trees. These
foraging areas included lakes, ponds, an area that was 50% wooded and
50% open fields, woodlands, and forested wetlands. Menzel et al. (2005)
found that Indiana bats foraged significantly closer to forest patches,
roads, and riparian areas than agricultural lands or grasslands in a heavily
fragmented area in Illinois. These data suggested that Indiana bats may
use linear landscape features like narrow wooded patches, riparian
corridors and roads as foraging habitat as well as traveling corridors in
fragmented landscapes.

During summer months, some males remain near the hibernacula and
forage along floodplain pastures, within dense forests, and on ridgetops.
Male Indiana bats generally travel between 1.2 and 2.6 miles from their
summer roosts to summer foraging areas (USFWS, 1999). A study in
Kentucky indicated male Indiana bats have a minimum foraging area size
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of about 400 acres and a high use area size of 115 acres (Kiser and Elliott,
1996).

During the fall, male bats were found to forage in upland, ridgetop forest,
as well as valley and riparian forest areas (USFWS, 1999). Male Indiana
bats tend to use larger foraging areas during autumn than in summer.
However, female bats use even larger autumn foraging areas than males.
During October, males were observed to be traveling between 0.89 and 1.5
miles to forage (Kiser and Elliott, 1996).

General

Young females can mate in their first autumn and have offspring the
following year. Males do not mature until their second year (USFWS,
1999).

A study done in Indiana found mortality between birth and weaning was
about 8% (Humphrey et al., 1977). Humphrey and Cope (1977) reported
the following survival information for an Indiana population: female
survivorship (76% for ages 1-6 years; 66% for ages 6-10 years); male
survivorship (70% for ages 1-6 years; 36% for ages 6-10 years).
Humphrey and Cope (1977) reported maximum ages for banded females
(15 years) and banded males (14 years) in an Indiana population.

Population Dynamics

Winter census information for hibernating Indiana bat populations is
compiled by the U. S. Fish and Wildlife Service (Table 9). Based on
hibernacula surveys, the Indiana bat population is estimated to be about
458,332 individuals, as of 2005.

Table 9. Rangewide Indiana bat winter population size estimates, 1960-2005.

1960/1970 1980 1990 2001 2003 2005
Indiana 160,300 155,200 163,500 173,076 183,332 206,609
Missouri 399,000 342,000 150,100 72,983 66,805 65,104
lllinois 14,800 14,800 14,900 19,328 35,030 44,343
Ohio 150 3,600 9,500 9,788 9,436 9,769
Michigan 20 20 20
Kentucky 248,100 102,200 78,700 47,918 41,498 63,339
Tennessee 20,100 20,100 16,400 10,172 8,900 9,971
Arkansas 15,000 15,000 4,500 2,476 2,124 2,067
Alabama 350 350 350 250 317 296
New York 29,642 32,923 41,702
Pennsylvania 700 700 400 702 853 746
West Virginia 1,500 1,200 6,500 9,744 9,741 12,677
Virginia 3,100 2,500 1,900 833 1,090 735
New Jersey 644 652
Vermont 175 297
Oklahoma 5 5
Total 863,100 657,650 446,750 376,932 392,893 458,332

(Data for 1960-1990 from Clawson 2002; data for 2001-2005 from A. King, pers. comm.).
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Status and Distribution

The Indiana bat population has decreased since winter censuses were
initiated in 1960; however a slight increase in its rangewide population
size has occurred over recent years. The Fish and Wildlife Service
reported that winter populations appeared to have increased or remained
stable in most state’s hibernacula resulting in a 16.7% overall increase
above the 2003 population estimates (A. King, pers. comm.). Some of this
increase may be explained by an increased effort by biologists to identify
previously unknown hibernacula.

Since 1990, the Ohio winter population has remained stable to slightly
increasing. However, Indiana bats within the Priority III hibernaculum on
the WNF increased from about 150 individuals in 1999, to an estimated
200 individuals in 2003, to an estimated 333 individuals in 2005 (Schultes,
2003; 2005).

Threats to the Species

Rangewide

The causes for the population decline of the Indiana bat have not yet been
definitively determined. However, the documented and suspected reasons
for decline include disturbance and vandalism; improper cave gates and
structures; natural hazards; microclimate changes; adverse land use
practices; and chemical contamination.

Human disturbance of hibernating bats led to a decline in Indiana bat
populations from the 1960s to the 1980s (USFWS, 1983b; 1999).
Disturbance from recreational cavers and researchers entering hibernacula
can cause bats to expend crucial fat reserves before they are able to forage
in the spring. A hibernating bat can use up as much as 68 days of fat
supply in a single disturbance event (Thomas et al., 1990 in USFWS,
1999). The Fish and Wildlife Service (1999) described an example of how
human disturbance has led to direct mortality of bats. In 1960, three
youths entered a hibernaculum in Kentucky and killed about 10,000 bats
by tearing them from the ceiling and trampling or stoning them to death.
Indiana bats have also been killed in their hibernacula by shotgun blasts.

Changes in the microclimate of a cave or mine can affect temperature and
moisture level, thereby affecting suitability of the hibernaculum or
affecting bat physiology (Richter et al., 1993; USFWS, 1999; Tuttle and
Kennedy, 2002). Blockage of entry points can alter airflow in a cave or
mine. This poses serious consequences when a hibernaculum is on the
warm edge of the species hibernating tolerance, or has less stable
temperatures. In northern areas, changes in airflow could lead to areas of
the mine or cave being too cold for the bat. In either case, changes in
airflow and the microclimate could force individuals to use less optimal
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locations in the hibernaculum. This could leave them vulnerable to
predation, freezing, or exhaustion of fat reserves.

Improper gates have either rendered hibernacula unavailable to the Indiana
bat, or have altered air flow causing hibernacula temperatures to be too
high for bats to retain fat reserves through the winter (USFWS, 1999).
Cave entrances essential to proper cooling of key hibernating sites must be
identified and protected from inadvertent closures, including those that
may occur naturally (Tuttle and Kennedy, 2002).

Natural hazards including flooding, freezing during severe winters, and
ceiling collapse have caused the loss of Indiana bats (USFWS, 1999).
Indiana bats have been drowned by flooding of caves or mines, either by
river flooding or changes in subsurface and surface hydrology. Severe
weather can affect bats roosting in summer or autumn habitat. There has
been a documented occurrence of strong winds and hail stripping bark
from a tree, forcing the bats to move to another roost (USFWS, 1999).

The Fish and Wildlife Service (1999) stated that land use practices, fire
suppression, and agricultural development have reduced available roosting
and foraging habitat, as well as reduced the abundance of insect prey
across the species range. Ongoing research and monitoring is helping to
enhance the understanding of habitat use and characteristics. When done
properly, experts consider forestry practices to be compatible with Indiana
bat conservation; however, silvicultural methods need to maintain
structural features important for roosting and foraging, such as snags,
small openings, and edge habitats (BCI, 2001). Other studies are showing
that summer roosting and foraging areas, in parts of its range, contain
diverse cover types, including agricultural lands, residential areas, and
open woodlands (Carter et al., 2002; Farmer et al., 2002; Miller et al.,
2002).

Very little information is available about Indiana bat predation. Sparks et
al. (2003) observed Indiana bats being flushed from their roost by foraging
woodpeckers. The woodpeckers did not pursue the bats, but the authors
suggest that Indiana bats flushed from their roosts during daylight areas
could be more susceptible to other predators (e.g., birds). Sparks et al
(2003) witnessed a raccoon actively trying to capture some evening bats,
and speculated that interactions between tree-roosting bats and other forest
vertebrates could occur.

Bioaccumulation of environmental contaminants is suspected as a
potential factor in the decline of the Indiana bat (USFWS, 1999).
Organochlorine insecticides became widely used after World War II; they
are neurotoxic synthetic chemicals, many of which are resistant to
metabolism in mammals (O’Shea and Clark, 2002). Organochlorine
insecticides may have resulted in chronic mortality of Indiana bats
(O’Shea and Clark, 2002). For example, guano collected from an Indiana
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bat roost in Indiana in the 1970s had concentrations of dieldrin
comparable to the levels found in colonies of gray bats that suffered
mortality from dieldrin poisoning (O’Shea and Clark, 2002). Schmidt et
al. (2002) measured levels of Polycyclic Aromatic Hydrocarbons (PAH)
and organochlorine pesticides in surrogate bat species to ascertain
potential effects to the Indiana bat. At low concentrations, these chemicals
cause cancer and cellular mutations in mammals, and may affect
reproductive success by reducing viability of gametes or offspring. In this
Missouri study at Fort Leonard Wood, all red bats and eastern pipistrelles
had detectable concentrations of DDE, heptachlor epoxide and PAHs, and
many had measurable amounts of dieldrin.

Wind power facilities located on wooded ridges pose a newer threat to
bats in general. An estimated 48 bats per wind turbine were killed at the
Mountaineer wind farm in West Virginia (Tuttle, 2005). A Bats and Wind
Energy Cooperative has been launched to conduct research on mortality
causes and to develop solutions to prevent or minimize fatalities at wind
farms.

Action Area

Of the rangewide threats to the Indiana bat and its habitat, the Forest
Service has control over activities that affect known or potential
hibernacula, and foraging and roosting habitat on the WNF. These threats
will be specifically addressed in the evaluation of effects for the Selected
Alternative.

Environmental Baseline
Status of Species in Action Area

Species Range

The action area is within the range of the Indiana bat, but the action area is
located slightly to the east of the core of its range. The Indiana bat is
present year round on the WNF. The following inventory and monitoring
efforts have been conducted on the WNF to determine the presence of the
species.

1979 Mine surveys and mist netting conducted in 1979 and 1980 did not
record the Indiana bat on the WNF (Bookhout and Lacki, 1981).

1997 Mist net surveys were conducted in July on the Athens Unit (20
sites) and on the Ironton Ranger District (20 sites) (Kiser and
Bryan, 1997). Four lactating female Indiana bats were captured
along the Hocking River in the Haydenville area on the Athens
Unit. This was the first evidence that maternity roost(s) occurred in
or near the WNF on the Athens Unit. One male Indiana bat was
captured in the Shawnee area of the Athens Unit. One male was
captured in the Five Forks area on the Ironton Ranger District.
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Mist net surveys were conducted during the summer at 11 sites in
the Bluegrass Ridge area of the Ironton Ranger District, but failed
to capture Indiana bats (Kiser et al., 1998).

A passive survey was conducted at a mine opening on the Ironton
Ranger District in September, and a harp trap survey was
conducted at the same location in October (L. Andrews, pers.
comm.). One male Indiana bat was captured, indicating that
Indiana bats may have been using the mine for hibernation.

Wintering Indiana bats were confirmed when an abandoned
limestone mine was entered and approximately 150 Indiana bats
were found. This mine has since been designated as a Priority II1
hibernaculum.

Mist net surveys were conducted in June and July on the Athens
Unit (19 sites) and the Ironton Ranger District (18 sites) (Kiser et
al., 1999). One adult male Indiana bat was captured in the Dorr
Run area on the Athens Unit. Biologists captured what they
thought was a pregnant Indiana bat in the Dorr Run area, however
genetic study determined it to be a little brown bat. Five Indiana
bats (three adult males, one young-of-year male, and one post-
lactating female) were captured in the Bear Run area on the
Ironton Ranger District. This survey provided the first indication of
reproduction occurring on the Ironton Ranger District.

Six of the Indiana bats captured during the mist net surveys (four
adult males, one juvenile male, and one post-lactating female)
were fitted with radio-transmitters, and three were successfully
tracked to collect more information about their summer roost tree
use (Schultes, 2002).

Abandoned limestone mines near the Priority III hibernaculum
were entered in February, but no Indiana bats were found.

Mist net surveys were conducted in June and July on the Athens
Unit (25 sites) and the Ironton Ranger District (26 sites) (Kiser et
al., 2000; Schultes, 2002). Two adult male Indiana bats were
captured, one on the Athens Unit (Dorr Run area) and one on the
Ironton Ranger District (Bear Run area). One additional adult male
was captured on privately-owned land adjacent to the Dorr Run
area of the Athens Unit.

Three of the adult male Indiana bats captured during the mist net
surveys were fitted with radio-transmitters and tracked to collect
more information about their summer roost tree use (Schultes,
2002).

In September during a fall-swarming survey, a female Indiana bat
was captured at the entrance to an abandoned underground coal
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mine in the Dorr Run area (Athens Unit) (Brack and Little, 2001).

The Priority III hibernaculum was closed to the public with the
installation of a bat-friendly gate.

Fall swarming surveys in September resulted in the capture of a
male Indiana bat in the Snake Hollow area of the Athens Unit (L.
Andrews, pers. comm.). The individual was captured in a mist net
that was set at the entrance to an abandoned underground coal
mine.

A follow-up February survey of the Priority III hibernaculum
found approximately 200 Indiana bats inside the mine (Schultes,
2003).

Two abandoned limestone mines in the Bear Run area on the
Ironton Ranger District were closed to the public with bat-friendly
gates.

The “Brushy Mine”, an abandoned limestone mine, was surveyed
in February. Illegal off-highway vehicles had been driving into the
mine, posing a threat to human safety, as well as to any bats
inhabiting the mine. No Indiana bats were observed in the mine,
however other species were documented. A mist net survey was
conducted at the Brushy Mine in June. Bats were captured, but no
Indiana bats were netted. A bat-friendly gate was installed at the
mine in June, after the mist net survey, to protect the bats from
human disturbance.

Mist net surveys were conducted in June and July on the Marietta
Unit (37 sites) and the Ironton Ranger District (13 sites). No
Indiana bats were captured (Meade, 2004)).

Relative humidity and temperature data loggers were installed in
the Priority III hibernaculum in September to monitor
microclimate trends over time.

In late-September, an adult female Indiana bat was captured at an
entrance to an abandoned underground coal mine in Monkey
Hollow (Athens Unit) during a fall-swarming survey (L. Andrews,
pers. comm.).

A follow-up February survey of the Priority III hibernaculum
found approximately 333 Indiana bats inside the mine (Schultes,
2005).

The temperature and relative humidity data loggers in the Priority
IIT hibernaculum were downloaded and reset in August 2005. Data
have not been analyzed to date.

Fall swarming surveys are planned to occur in September 2005 at
specific open mine portals on the Athens Unit.
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Numerous nights of mist netting have been completed over the years to
ascertain the species distribution across the WNF. To date, these survey
efforts suggest its distribution across the area may not be scattered or
random, but instead focused in at least two areas of the action area
(Figures 3-5). One area is located on the Ironton Ranger District where
past limestone mining and quarrying occurred, along with some
underground coal mining. This area, nicknamed the Bear Run area,
contains the Priority III hibernaculum. The second area is in the
southwest part of the Athens Unit in an area heavily impacted by
underground clay and coal mining. Both of these areas have reforested
since the peak mining era, and possibly offer both winter and summer
habitat for the Indiana bat.

Suitable Habitat in the Action Area

Winter Habitat

On the WNF, one abandoned limestone mine serves as a Priority III winter
hibernaculum for Indiana bats. Numerous mines are located on Federal
and non-Federal lands in the Athens Unit and the Ironton Ranger District
as a result of past underground coal and limestone mining, however the
majority of limestone mines are found in the Ironton Ranger District.
These limestone mines may provide additional hibernacula for Indiana
bats; however, surveys have not yet confirmed this. Characteristics of
mines that may become Indiana bat hibernacula in the future include a
large, unobstructed opening, air movement, and no signs of flooding such
as sticks and debris at or near the ceiling of the mine.

Less is known in general, about the use of abandoned coal mines as bat
hibernacula. Biologists continue to conduct fall swarming surveys, and
Indiana bats have been captured at portals leading to abandoned
underground coal mines. Entry into underground coal mines is not
permitted because of safety concerns; however, biologists believe Indiana
bats may be using these mines as hibernacula. The majority of these mines
were abandoned in the mid-1900s as the coal ran out; therefore, an
assumption can be made that Indiana bats are likely expanding their winter
distribution into the WNF by using some of these mines.
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Figure 4. Locations of Indiana bat capture sites on the Athens Unit, 1997-2004.
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Figure 5. Locations of Indiana bat capture sites on the Ironton Ranger District, 1997-2004.
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Summer Habitat

Female and male Indiana bats use the WNF during the summer, and likely
use non-Federal lands in the action area. Maternity colonies have not been
found on NFS lands during telemetry surveys conducted on the WNF.
However, lactating and post-lactating females have been captured during
summer surveys, which suggest the presence of at least one maternity
colony on or within the vicinity of the WNF. Adult males have been
captured and radio-tracked to summer roosts within and/or near the WNF.

The majority of recorded Indiana bat roost trees are hardwood species;
however, individuals have also been found roosting in pine species
(Rommé et al., 1995; Britzke et al., 2003). Ninety-four percent of the
WNF is forested, and 93% of these forested lands are comprised of
hardwood or hardwood-pine forest communities (Figure 6). Seventy-nine
percent of the action area is forested (LandSat, 1994).
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Figure 6. Distribution of general forest types on NFS lands.

While individual Indiana bats will use smaller diameter trees for roosts,
the larger diameter trees (> 8 inches dbh) provide more optimal habitat for
maternity colonies. Although dependant on site capability, trees generally
increase in diameter as they age. As trees age, they are also more likely to
begin exhibiting characteristics of known Indiana bat roost trees, such as
broken tops, cavities and areas of sloughing bark.

The tree species found in the hardwood and hardwood-pine communities
on the WNF reach physiological maturity at different ages (P. Perry, pers.
comm.). For example, scarlet oak, red maple, sassafras, shortleaf pine, and
Virginia pine reach physiological maturity as early as 70 years of age,
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whereas hickory, sugar maple, and white oak are longer-lived species that
may not reach physiological maturity until after 120 years or more. A
general assumption can be made, based on the physical maturity of trees
and experiences in the field by WNF foresters and biologists, that
hardwood stands greater than 80 years old, and pine or pine-hardwood
stands greater than 60 years old, contain larger trees with suitable roost
characteristics.

An analysis of vegetation data for NFS land showed that nearly 40% of all
hardwood stands were greater than 80 years old, with another 25% about
to recruit into this older age class from the 60-80 year old classes; (Table
10; Figure 7). Pine and pine-hardwood communities are generally younger
in age, but 38% of these communities were greater than 60 years old;
almost 45% of the pine and pine-hardwood communities are between 40
and 60 years of age and are about to recruit into the older age class.

Table 10. Acres of forest types by age class on NFS lands*.

F1-38

Age Pine Pine - (_Jak - Yellow Lowland Maple- Upland Total
(years) Hardwood Hickory Poplar Hardwood Beech Hardwood
0-59 12,467 9,512 22,250 6,956 6,793 1,329 33,673 92,980
60-79 1,769 2,636 23,613 4,483 1,225 1,118 14,475 49,319
80+ 85 705 61,674 1,476 440 1,832 7,176 73,388
Total 14,321 12,853 107,537 12,915 8,458 4,279 55,324 215,687

*Data do not include approximately 9,300 acres of NFS lands where a silvicultural examination is yet to be conducted.

Forest Type

Pine-Hardwood

Hardwood

W 0-59 years
60-79 years
080+ years

Pine
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Percentage

Figure 7. Comparison of general forest communities by age classes.
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There has been an increasing trend for the amount of older hardwood
stands on the WNF since 1985 (Table 11). Hardwood stands greater than
80 years old increased by almost 5% during the time period when the 1988
Forest Plan was being developed.

Table 11. Comparison of mature hardwood forest age classes in 1985 and in 2003 on
NFS lands (Ewing 2003a).

Percent Change

Habitat Component 1985 (%) 2003 (%) (1985-2003)
Hardwood-Mast Producing
(40-79 years) 33.0 35.8 +2.8
(80-99 years) 18.0 15.9 -2.1
(100+ years) 8.7 15.7 +7.0

In February 2003, a severe ice storm occurred in southern Ohio and
northern Kentucky, including portions of the Ironton Ranger District. In its
aftermath, approximately 132,675 forested acres within the Ironton Ranger
District boundary were affected. Approximately 71,650 acres were
affected on NFS lands. Individual or groups of trees were broken or
toppled in these areas, with the severity depending generally on elevation
and aspect. This natural disturbance resulted in an increase in potentially
suitable Indiana bat roost trees across the western two-thirds of the Ironton
Ranger District.

Indiana bats have been captured during their nightly foraging activities on
the WNF. In their Habitat Suitability Index model, Rommé et al. (1995)
assumed optimal foraging habitat for Indiana bats to include forest habitats
with open understories and canopy closures of 50 to 70 percent; however,
the species has been observed foraging in a variety of other habitats.
Based on written accounts from early settlers and travelers in the Ohio
Valley, forests were park-like with large, widely spaced overstory trees
with relatively little undergrowth of woody vegetation. An analysis of the
structure, composition, and condition of overstory trees in research plots
located in southeastern Ohio suggests that today’s forest is denser than
that reported for old growth oak-hickory forests and for presettlement
forests (Sutherland et al., 2003; Yaussy et al., 2003).

Water Sources

Aquatic habitat is important to the Indiana bat because it provides drinking
opportunities and the production of desirable insect prey. The percent
composition of ponds and lakes increased by 0.1 percent between 1985
and 2003. While the Forest Service only constructed 7 new acres of ponds
and lakes during this time period, it purchased over 200 acres of
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waterbodies through its land acquisition program (Ewing, 2003a).
Numerous small lakes have been acquired through purchases of extensive
tracts of mine lands. Some of these lakes are coal mine strip pits,
limestone quarry ponds, or reclaimed coal mine impoundments.

The percent composition of wetlands increased by 0.18 percent between
1985 and 2003 (Ewing, 2003b). The Forest Service acquired several
bottomland fields along Pine Creek, Symmes Creek, Monday Creek, Little
Muskingum River and the Hocking River between 1988 and 2003. In
cooperation with partners, 103 acres of previously tiled and ditched
floodplain wetlands have been restored or enhanced since 1994.

Intermittent and perennial streams that provide habitat for aquatic insect
production are numerous within the Action Area. Of the 200 miles of
perennial stream that is in contact with NFS lands, 11 percent of those
miles met Ohio water quality standards in 1998. About 41 percent of
those miles were impaired and 48 percent had not been inventoried.
Impairment of streams in this area is due to agriculture and abandoned
mine lands (Ohio EPA, 2004). Watershed improvement activities
targeting acid mine drainage is helping to improve downstream aquatic
production areas. Private lands programs run through the Natural
Resources Conservation Service are helping to reduce nutrient and
sediment runoff into streams.

Factors Affecting Species Environment

Ongoing Non-Federal Actions

About 130,000 acres of New Page and Escanaba Timber Lands (i.e., used
to be Mead Westvaco) are scattered across southern Ohio, and a paper mill
is located in Chillicothe, Ohio. There are about 5,700 acre