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PUBLIC INVOLVEMENT

INTRODUCTION

The Jefferson National Forest began involving citizens in the revision of the 1985 Land and
Resource Management Plan in early 1993 by asking them what needed to change in the
Plan. This marked the start of an extraordinary process that none of us imagined would take
over 10 years. During this time, 63 citizen workshops, open houses, conferences, seminars,
field trips, and a picnic were held directly involving approximately 500 people.

Beginning in 1996, regularly scheduled Interdisciplinary Team meetings, coordination
meetings of the Planning Team Leaders across the Southern Appalachians, and Southern
Appalachian-wide resource team meetings were opened to the public. This gave citizens
unprecedented access to the planning process, affording people the opportunity to share
and understand the trials and tribulations of balancing the multiple resources of the
Jefferson National Forest along with the diverse and frequently conflicting values of citizens
interested in this Forest’'s management.

Our goals of citizen participation throughout the process were rooted in 36 CFR 219.6.
These goals included:

P A dynamic, continuous participation process of actively listening, feedback,
and dialog results in a broadened information base for collaborative decision-
making.

P Long-term relationships based upon trust, respect, and credibility are fostered
and maintained.

P The needs, values, attitudes, and beliefs of our diverse constituency are
recognized and considered in all management decisions. In turn, people fully
understand the management of the Forest and its effect on their livelihoods,
values, and qualities of life.

P Citizens understand the Mission of the Forest Service and the purpose and
legitimacy of Land Management Planning as described in the National Forest
Management Act, and the process as described in the National Environmental
Policy Act.

P Citizens understand what problems exist in the current Forest Plan and what
problems will be addressed through Revision.

P Citizens understand the key issues used to choose one alternative solution
over another and they understand the trade-offs in choosing one alternative
over another.

SUMMARY OF PUBLIC INVOLVEMENT ACTIVITIES

April 23, 1993. Letter to key contacts. Identify major areas of the Plan that need adjustment
and should be addressed in the Revision. These comments were used to help establish the
"Need For Change" described in the Notice Of Intent. Sent to 40 individuals, groups, state
agencies, federal agencies and Congressional representatives.
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March-April 1993 Need For Change discussions held with District employees.
March 22, 1993. Mount Rogers NRA and Wythe Ranger District.
March 26, 1993. Glenwood Ranger District.
April 13, 1993. New Castle Ranger District.
April 23, 1993. Clinch Ranger District.
April 27, 1993. Blacksburg Ranger District.
June 28, 1993 Notice Of Intent published in Federal Register. News Release in local papers.
July-August 1993 Scoping Meetings.
July 13, 1993. Natural Bridge. 4 attendees.
July 15, 1993. Blacksburg. 4 attendees.
July 19, 1993. Wise. 17 attendees.
July 20, 1993. Marion. 28 attendees.
July 27, 1993. New Castle. 11 attendees.
July 28, 1993. Roanoke. 16 attendees.
August 2, 1993. Wytheville. 8 attendees.
September 7, 1993. Formal scoping period ends. 84 letters received.
October 12, 1993. Ecosystem Management Seminar. Marion
October 13, 1993. Ecosystem Management Seminar. Roanoke
October-November 1993. Field trips to look at potential Wild and Scenic River candidates.

November 9, 1993. Meeting to discuss Management Indicator Species with State agencies
and Virginia Tech.

Dec 11, 1993 Jefferson Annual Conference. Talk by Nancy Ross: Revision Process and
Timeline. Talk by Ken Landgraf: Forest Plan Inventories. Talk by Dave Olson: Forest Plan
Issues. Break-out discussions on Issues. Inventories available for review: Roadless,
Recreation Opportunity Spectrum, Landtype Associations, Scenery Management System.

Jan 10, 1994 Recreation Opportunity Spectrum/Roadless Seminar. Marion. Discussed
criteria for inventory and answered questions on current inventories.

Jan 11, 1994 Recreation Opportunity Spectrum/Roadless Seminar. Roanoke. Discussed
criteria for inventory and answered questions on current inventories.

Jan 13, 1994. N.Ross/D.Olson met with New River Valley Planning District Commission;
Mount Rogers Planning District Commission; and Soil Conservation Service in Wytheville.
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Jan 24, 1994. N.Ross/D.Olson met with 5th Planning District Commission in Roanoke.
Jan 24, 1994. Wildlife Management Seminar. Marion.

Jan 25, 1994, Wildlife Management Seminar. Roanoke.

Feb 7, 1994. Scenery Management System Seminar. Marion.

Feb 8, 1994. Scenery Management System Seminar. Roanoke.

Feb 22, 1994. Recreation Management Seminar. Marion

Feb 23, 1994. Recreation Management Seminar. Roanoke

March 7, 1994. Old Growth Seminar. Marion

March 8, 1994. Old Growth Seminar. Roanoke

June 6-9, 1994. Virginia Natural Heritage met with each district to discuss special interest
areas inventory.

August 25, 1994. Southern Appalachian Assessment Public Meeting. Roanoke.

Nov 5, 1994. Jefferson Annual Conference. Roadless, Recreation Opportunity Spectrum,
Landtype Association inventories available for review. Answered questions in open format.
Most questions about timeline, Southern Appalachian Assessment and Regional Inventory
Guidance letter.

Dec 7, 1994. Virginia Dept of Conservation & Recreation in office to look at Roadless and
Recreation Opportunity Spectrum inventory with N.Ross/H.Fisher/K.Landgraf. Accompanied
by Citizen’s Task Force representative and Appalachian Trail Conference representative.

March 1995. Open Houses to view draft inventory maps for Southern Appalachian
Assessment. Old Growth, Roadless, and Stage | timber suitability.

March 6, 1995. Abingdon, VA. 21 attendees.

March 9, 1995. New Castle, VA. 26 attendees.
May 25, 1995. Tom Collins arranged a meeting with the U.S. Geologic Service to come visit
with interested IDT members on what USGS could input and resources they could provide
for Revision.
June 5, 1995. Open Houses to view draft inventory maps for Southern Appalachian
Assessment. Old Growth, Roadless, and Stage | timber suitability. Roanoke, VA. 24

attendees

October 23-27, 1995. Citizens were invited to stop by the office any day this week to look at
draft inventory maps. No one took advantage of this opportunity.

1996. Open IDT meetings scheduled 2nd Monday of each month.

February 15, 1996. Annual Conference. Nancy Ross discussed status of Forest Plan
Revision. Estimated Notice Of Intent would be released in April.
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February-March 1996. Management Area Workshops. Citizens invited to delineate
management areas.

Feb 26 Clinch RD
Feb 27 Mt Rogers NRA
Mar 5 Glenwood RD
Mar 6 New Castle RD
Mar 12 Wythe RD
Mar 14 Blacksburg RD
Mar 27 Union WVA
August 1, 1996. Notice Of Intent released for Forest Plan Revision.

August 17, 1996. Forest Plan Revision Kick-off Picnic. "Working Together." People worked
together to identify issues through discussion of possible alternative themes.

October 26, 1996. Blacksburg Field Trip. Citizens discussed issues as they looked at various
activities on the Blacksburg RD.

Nov. 2, 1996. Clinch Field Trip. Citizens discussed issues as they looked at various activities
on the Clinch RD.

Nov, 12 and 14, 1996. Inventory Open Houses in Roanoke and Abingdon. An opportunity to
look at the latest Revision inventories prior to the end of scoping and to talk to individual
IDT members about issues, inventories.

Dec 16, 1996. Partners in Flight evening IDT meeting.

June 23, 1998. Citizen Workshop, Roanoke. Workshop to sketch preliminary land
allocations for 4 Southern Appalachian alternative themes.

June 24, 1998. Citizen Workshop, Abingdon. Workshop to sketch preliminary land
allocations for 4 Southern Appalachian alternative themes.

October 7, 1998. Open House and Forum about the alternatives, Wytheville Community
College

February-June 1999. Citizen Workshops focused on various Issues. Subject matter experts
such as Forest Service, State agencies, Virginia Tech, Wildlife Management Institute, and
Partners in Flight provided a brief presentation and discussion at the beginning of each
workshop. Each workshop included a catered dinner.

February 18 Roadless Issue in Abingdon. 59 participants.

March 30 Wildlife Issue in Roanoke. 53 participants.

April 27 Water Issue in Radford. 18 participants.

May 20 Transportation Issue in Marion. 37 participants.

DRAFT ENVIRONMENTAL IMPACT STATEMENT



JEFFERSON NATIONAL FOREST APPENDIX A
June 24 Timber/Recreation Issue in Roanoke. 56 participants.
October-December 1999. Rolling Alternative Citizen Workshops. Citizens worked together to
develop and make changes to the Rolling Alternative (an alternative designed to “roll” or
change as we worked together on it).
October 7 Radford. 30 participants.
October 16 Roanoke. 40 participants.
October 26 Radford. Focused on land allocations of roadless areas. 53
participants.
November 6 Bear Creek/Crawfish Valley Field Trip. Talked specifically about land
allocations in the Bear Creek roadless area. 49 participants.
November 18 Hungry Mother State Park. 46 participants.
December 1 Blacksburg. Focused on New River Valley Ranger District land
allocations. 46 participants.
December 2 Lexington. Focused on Glenwood Ranger District land allocations. 69
participants.
December 6 Marion. Focused on Mount Rogers National Recreation Area land
allocations. 52 participants.
December 7 Wise. Focused on Clinch Ranger District land allocations. 45
participants.
December 8 New Castle. Focused on New Castle Ranger District land allocations.
37 participants.
August 13, 2002. Information comparing the environmental effects of the alternatives is
available for review at FS offices.
August 23, 2002. Open House to review updated information and maps for the alternatives.
Roanoke.
August 24, 2002. Citizen Workshop in Roanoke to discuss potential changes to the Rolling
Alternative.
The Jefferson Plan Monitor is the newsletter used to update the public on the progress of
the planning process and to announce public meetings. The following issues were
published.
Jefferson Plan Monitor, Volume 1, June 1993
Jefferson Plan Monitor, Volume 2, August, 1993
Jefferson Plan Monitor, Volume 3, January, 1994
Jefferson Plan Monitor, Volume 4, March, 1994
Jefferson Plan Monitor, Volume 5, September, 1994
DRAFT ENVIRONMENTAL IMPACT STATEMENT A-5



APPENDIX A

JEFFERSON NATIONAL FOREST

Jefferson Plan Monitor, Volume 6, February, 1995
Jefferson Plan Monitor, Volume 7, May, 1995
Jefferson Plan Monitor, Volume 8, October, 1995
Jefferson Plan Monitor, Volume 9, February, 1996
Jefferson Plan Monitor, Volume 10, July, 1996
Jefferson Plan Monitor, Volume 11, October, 1996
Jefferson Plan Monitor, Volume 12, November, 1996
Jefferson Plan Monitor, Volume 13, August, 1997
Jefferson Plan Monitor, Volume 14, May, 1998
Jefferson Plan Monitor, Volume 15, September, 1998
Jefferson Plan Monitor, Volume 16, January, 1999
Jefferson Plan Monitor, Volume 17, August, 1999

Jefferson Plan Monitor, Volume 18, May, 2002
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THE ANALYSIS PROCESS

INTRODUCTION

Land and resource management planning requires that processes formerly used to make
individual resource decisions be combined into integrated management decisions. It also
requires that mathematical modeling techniques be used to identify the most
economically efficient solution to meet the goals and objectives of any alternative.
Appendix B presents a technical discussion of the analysis process and computer models
used in the Revision planning effort. The appendix focuses on the quantitative methods
used to perform the analysis and documents how the analysis was done. The results
from the modeling processes are estimates of what can be expected if alternatives are
implemented and facilitate comparison of alternatives.

The Forest's major analysis goal is to provide enough information to help decision-makers
and the publics determine which combination of goods, services, and land allocations will
maximize Net Public Benefits (NPB). The regulations (36 CFR 219) developed under the
National Forest Management Act (NFMA) provide the analytical framework within which
these decisions are made.

The NFMA and its regulations also state that the requirements of the National
Environmental Policy Act (NEPA) and its regulations (40 CFR 1500-1508) must be applied
in this analytic process. The NEPA regulations require that the environmental effects of a
proposed action and alternatives to that proposed action must be disclosed in an
Environmental Impact Statement (EIS).

Information presented in this chapter supplements the broader and less technical
descriptions included in the body of the EIS. This discussion includes basic assumptions,
modeling components and inputs, rules, methods, and constraints. Additional
information and documents used in the analysis process are contained in the planning
process records. The planning record in its entirety is incorporated here by reference.

FRAMEWORK OF THE PLANNING PROCESS

The general planning process described in 36 CFR 219.12 was used to guide the revision
of the Jefferson National Forest Land and Resource Management Plan. This 10-Step
process is described briefly below, followed by a more detailed discussion of the analytical
processes used in Steps 3, 4, and 6.

STEP 1, Identification of purpose and need: Issues, Concerns, and Opportunities. The Forest
Interdisciplinary Team assessed changes in public issues, management concerns, and
resource use and development opportunities since the Plan was initially developed and
subsequently amended. Appendix A of this EIS documents this step.

STEP 2, Planning Criteria. Criteria are designed to guide the collection and use of inventory
data and information; the analysis of the management situation; and the design,
formulation, and evaluation of alternatives. This step establishes guidelines for
accomplishing the next five steps. Planning criteria are based on:

P Laws, executive orders, regulations and agency policy as set forth in the
Forest Service Manual
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P Goals and objectives in the Resource Planning Act (RPA) Program and
regional guides.

» Recommendations and assumptions developed from public issues,
management concerns, and resource use and development opportunities.

» The plans and programs of other federal agencies, state and local
governments, and Indian tribes.

P Ecological, technical and other factors.

P The resource integration and management requirements in 36 CFR 219.13
through 219.27.

P Alternatives that are technically possible to implement.
P Alternatives that meet management requirements or standards.

P Various levels of multiple-use objectives and outputs achieved.

STEP 3, Inventory Data And Information Collection - The kind of data and information needed is
determined in Step 2 based on the issues, concerns, and opportunities identified and the
resulting assessment of the management situation and determination of what needs to
change. Data collection is part of normal Forest operations. Existing data is used
whenever possible and supplemented with new data, when practicable. Data accuracy is
continually evaluated. Much of this data and background documentation is on file in the
planning records on file in the Supervisor's Office.

STEP 4, Analysis of the Management Situation - This step describes the existing situation on
the Forest and determines if there is a need to change current management direction. It
examines supply potentials and market assessments for goods and services, assesses
demand for goods and services from National Forest lands, and determines suitability
and feasibility for meeting needs. This information provides the basis for formulating an
appropriate range of reasonable alternatives.

STEP 5, Formulation of Alternatives - A reasonable range of alternatives is formulated
according to NEPA procedures. Alternatives are formulated to assist in identifying one
that comes nearest to maximizing net public benefits (NPB). They provide for the
resolution of significant issues and concerns identified in Step 1. Chapter 2 of the EIS
describes the formulation of alternatives for the Jefferson National Forest in more detail.

The alternatives reflect a range of resource management programs. Each identified major
public issue and management concern is addressed in different ways in the alternatives.
The programs and land allocations in each alternative represent the most cost-efficient
way of attaining the goals and objectives for that alternative. Both priced and non-priced
goods and services (outputs) are considered in formulating each alternative.

STEP 6, Estimated Effects of Alternatives - The physical, biological, economic and social
effects of implementing each alternative are described in Chapter 3 of the EIS in an effort
to evaluate how well each alternative responds to issues, concerns and opportunities and
what the potential impacts to resources might be.

STEP 7, Evaluation of Alternatives - Significant physical, biological, economic and social
effects of implementing alternatives are used to evaluate each alternative and compare
them with one another. Typically, each alternative can be judged on how it addresses the
significant issues, concerns and opportunities (ICO's) identified in Chapter 1 and Appendix
A of the EIS. Also, the alternatives are evaluated on how consistent they are with the
recommended 1990 RPA program. Appendix H of the EIS presents the possible outputs
and activities associated with each alternative.

DRAFT ENVIRONMENTAL IMPACT STATEMENT
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STEP 8, Preferred Alternative - The Forest Supervisor reviews the Interdisciplinary Team
evaluation of each alternative and the public issues and concerns. The Forest Supervisor
then recommends a preferred alternative to the Regional Forester. The Regional Forester
either selects the Forest Supervisor's recommendation, another alternative, or modifies
the alternative recommended by the Forest Supervisor. This alternative is described as
the Preferred Alternative in this EIS and is displayed as the Proposed Revised Forest Plan.
Public comments are solicited and will be considered in the finalizing of the draft Revised
Forest Plan and EIS.

STEP 9, Plan Approval and Implementation - After the Interdisciplinary Team has reviewed
public comments and incorporated any necessary changes into the Final EIS and the
Revised Forest Plan, the Regional Forester reviews and approves the Revised Forest Plan
and Final Environmental Impact Statement. A Record of Decision documents this step.

STEP 10, Monitoring and Evaluation - The Revised Forest Plan establishes a system of
measuring, on a sample basis, actual activities and their effects, and compares these
results with projections contained in the Revised Forest Plan. Monitoring and evaluation
comprises an essential feedback mechanism to ensure the Revised Forest Plan is
dynamic and responsive to change. Chapter 5 of the Revised Forest Plan displays the
Monitoring and Evaluation program.

INVENTORY DATA AND INFORMATION COLLECTION (STEP 3)

Several Interdisciplinary Team meetings were held to evaluate what data were needed to
address the significant issues, concerns and opportunities identified in Chapter 1 and
Appendix A of the EIS. Existing inventories were reviewed and updated and new
information needs were identified and collected, if available. Most of the information was
stored in databases, spreadsheets and a geographic information system (GIS).

GIS Data Layers

A geographic information system (GIS) was used to develop the primary Forest Plan
revision database. GIS links natural resource tabular information with spatial (map)
information. This linkage enabled complex spatial analyses and rapid display for many
different physical, biological or administrative resources. The resulting database was used
to preliminarily map the allocation of the management prescriptions, analyze suitable
timber lands, build the forest planning model Spectrum analysis areas, and perform other
analyses for the revision. To develop the database, the following layers were overlaid in
GlS:

P The Continuous Inventory of Stand Condition (CISC) - the Southern Region’s
primary forest vegetation and stand inventory information that relates to
forest cover type, age, site index, and land classification. The mapping of
the management prescriptions for each alternative used CISC data from
early 1999 and the identification of Spectrum analysis areas used CISC
data from the spring of 2002.

P Land Status - This layer contains information on Forest surface ownership
and subsurface mineral rights. The lands layer was updated several times
throughout the process to incorporate new acquisitions. The latest update
for mapping of management prescriptions and Spectrum analyses was the
spring of 2002.

P Slopes - This layer used Digital Elevation Models (DEMs) to identify areas
suitable for group selection. The criteria for being suitable included 0-25%
slopes in concentrated areas in close proximity to an existing road network.
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Watersheds - This layer included Hydrologic Unit Code (HUC) mapping at
both the fifth and sixth levels.

Riparian - This layer is an approximation of the riparian habitat on the forest.
It is impossible to map the true riparian corridor through the use of GIS due
to the complexity of slope, vegetation and other factors that help define the
corridor. This coverage was generated by buffering perennial streams and
lakes by 100 feet for slopes 0-10%, 125 feet for slopes 11-45% and 150
feet for slopes greater than 45%. Intermittent streams were buffered 50
feet for slopes 0-15% and 30 feet + 1.5 (%slope) for slopes greater than
15%.

Inventoried Roadless Areas - Appendix C of the EIS incorporates all the data
used in the roadless area evaluations.

Developed Recreation Sites

Scenery Management System (SMS) - This layer addressed the visual
resources and included attributes related to scenic integrity, distance zone,
scenic attractiveness, and concern level.

Recreation Opportunity Spectrum (ROS) - This layer represented the recreation
experience expected in a particular area and included attributes such as
rural, roaded natural, semi-primitive motorized and semi-primitive non-
motorized.

Ecological Land Units - This layer included attributes such as the Ridge and
Valley, Blue Ridge and Cumberland Plateau subsections.

Transportation - This layer included the public and Forest Service roads and
trails within the Forest boundary.

Special Biological Areas - This layer included known areas with special
biological or zoological resources or rare communities.

0ld Growth - This layer included areas identified as meeting the old growth
definition and were either field-verified or delineated as probable old growth
areas from aerial photographs.

Current Plan Management Areas — This layer included Wilderness and Special
Management Areas from the 1985 Jefferson National Forest Plan.

Soils
Geology

Cultural Resources - This layer included areas with special historical or
cultural emphases.

Streams and Watercourses - This layer included intermittent and perennial
streams, lakes, rivers and ponds.

Special Uses - This layer included existing special use permits and utility
corridors.

ANALYSIS OF THE MANAGEMENT SITUATION (STEP 4)

In addition to the emerging issues, the need for change was identified through the
Analysis of the Management Situation for the Jefferson National Forest (AMS) in August,
1996. This analysis considered the results of monitoring and evaluation, other policy and
direction since the previous Plan, the 5-Year Review, the current condition of the
resources, and supply and demand factors to determine the need for change in
management direction, as well as the ability of the planning area covered by the Forest
Plan to supply goods and services. It provided a basis for formulating a broad range of
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reasonable alternatives. Because the AMS was done in 1996, quantitative estimates
were updated with new information as available. The processes and results for the supply
and demand analyses are briefly discussed below. The process records contain the full
supply and demand analyses.

Determination of Demand Estimates

RECREATION

This section provides additional details related to recreation supply and demand that
were not covered in Chapter 3 of the EIS. Recreation demands were based on several
sources: 1) the findings of the Southern Appalachian Assessment, Outdoor Recreation
Demand and Supply in the Region and Roadless Areas and Designated Wilderness; 2)
Regional Demand and Supply Projections for Outdoor Recreation (1993 update to the
1989 RPA Assessment) by Donald B.K. English et al.; 3) Draft Virginia Outdoor Plan,
SCORP; and 4) Outdoor Recreation in American Life, A National Assessment of Demand
and Supply Trends, H. Ken Cordell, 1999.

National Forest recreation visits were estimated based upon data collected through the
National Visitor Use Monitoring (NVUM) project. This project was implemented throughout
the National Forest System in response to the need to better understand use of and
satisfaction with recreation settings and to provide a standard means of quantifying
recreation use across the system within a reasonable confidence level. The project was
completed for the Jefferson in 2000 and the report was completed in 2001. Basically, it
utilized randomly selected stratified sites across the forest in four categories: Day Use
Developed (DUD), Overnight Use Developed (OUD), General Forest Area (GFA), and
Wilderness (Wild). Both proxy and non-proxy site data was collected. Factors based upon
national data were used as multipliers to estimate total visits by category. The
spreadsheets used to calculate visits are available in the process records for this plan.

Assumptions by alternative about recreation programs use were based on the overall
theme and emphasis of each alternative as stated in its description. These assumptions,
in turn, influenced changes in supply and capacity for developed recreation, dispersed
recreation, general forest/trails and wilderness across the alternatives. Projected effects
by alternative on each recreation category were made. Refer to the paper, “Developed
and Dispersed Recreation Assumptions for Forest Plan Alternatives”, in the process
records for this discussion. In Table B-1, Alternative F represents the 2000 NVUM
national forest visits by category. Expected changes by alternative by percent and total
visits from Alternative F are shown.

The Jefferson National Forest NVUM data was further refined to RPA activity groups for
use in the Present Net Value (PNV) and Jobs/Income calculations for the EIS. The percent
breakdown by RPA activity group was done using NVUM survey results from the Jefferson
NVUM data, nearby forests, and local experience. Table B-2 shows a summary of the
conversion of visits by the NVUM categories to the RPA activity groups for the forest under
Alternative F (Current Direction). This summary is based on the spreadsheet, “JNF NVUM
Activities by RPA Category “, showing calculations for each activity within the RPA activity
groups for each alternative, based on the changes from current direction in Table B-2.
Visits were converted to trips and shown by RPA activity for each alternative in Table B-3.

Projections of future use are based upon data from Outdoor Recreation in American life, A
National Assessment of Demand and Supply Trends, H. Ken Cordell, Principal
Investigator, 1999. Estimates were made for each activity within each group by decade
through 2050. The estimates were calculated using projection factors reflecting projected
increases or decreases. A spreadsheet calculating projected visits in each activity and
groups through 2050 for each alternative is available in the process records for this EIS.
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Table B-1. Recreation Use Estimates by NVUM Category by Alternative

Use Category AltA AltB AltD ARRE AltF AltG Altl
(current)
Wilderness High Moderate Moderate High | No Increase High High
(WILD) (+25%) (+15%) (+20%) | (+120%) (+300%) (+25%)
53,538 49,255 51,396 94,226 42,830 128,490 53,538
Developed Day Use | Moderate [No Increase |No Increase | Moderate | No Increase |No Increase Slight
(DUDS) (+15%) (+10%) (+3 %)
547,101 475,740 475,740 | 523,314 475,740 475,740 | 490012
Overnight Use Moderate [No Increase |No Increase Slight | NoIncrease |No Increase Slight
(OUDS) (+10%) (+5%) (+3%)
334,983 304,530 304,530 | 319,757 304,530 304,530 | 313,666
General Forest Area| Moderate Slight Moderate Slight | No Increase Decrease |Moderate
(GFA) (+15%) (+2%) (+10%) (+5%) (-15%) (+10%)
595,298 528,003 569,415 | 543,533 517,650 440,003 | 569,415
Total 1,530,92 | 1,357,528 | 1,401,081 | 1,480,83 1,340,750 | 1,348,760 |1,426,63
0 0 1
(+14.2%) (+1.3%) (+4.5%) | (+10.4%) 0% (+.6%) | (+6.4%)
Where:
Decrease = __% of total use
No increase = Current use
Slight increase = 1-5% of total use
Moderate increase = 6-20% of total use
High increase = 21% or higher of total use
Table B-2. RPA Activity Group Summary from NVUM Data for Alternative F (Current)
RPA Activity] DUDS ouDS GFA WILD TOTAL|
Percent| M Visits] Percent| M Visits] Percent| M Visits] Percent M Visits] Visits (M)
Camping, 19.3% | 91.82 | 99.7% | 303.62 59%| 30.54 0.0% 0] 425.98
Picnicking,
Swimming
Mechanical 0.0% 0 0.0% 0] 36.8% 190.5 0.0% 0 190.5
Travel& View-
ing Scenery
Hiking, 0.0% 0 0.0% 0] 24.5% | 126.82 0.0% 0] 126.82
Horseback
Riding, Water
Travel
Winter Sports 0.1% 0.48 0.0% 0 0.2% 1.04 0.0% 0 1.51
Resorts 0.0% 0 0.3% 0.91 0.0% 0 0.0% 0 0.91
Fish & Wild- 46.5% | 221.22 0.0% 0] 27.2% 140.8 0.0% 0] 362.02
life
Wilderness 0.0% 0 0.0% 0 0.0% 0] 100.0%| 42.83 42.83
Other 34.1% | 162.23 0.0% 0 54% | 27.95 0.0% 0] 190.18
Total 100.0% | 475.74 1100.0% | 304.531100.0% | 517.65] 100.0%| 42.83]1340.75
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Table B-3. Recreation Trips by RPA Activity Group Summary by Alternative

Resource | AItF | AltA | AltB | AltD | AItE | Alt G | Altl
Recreation

Nonresident DayUse | 66,813 68,403 67,763 69,925 74,424 68,979 | 71,234
Nonresident Over- 49,339 50,513 50,040 51,637 54,959 50,938 | 52,603
night on NF

Nonresident Over- 72,540 74,266 73,571 75,919 80,803 74,891 | 77,340
night off NF

Local Resident Day 199,225 | 203,966 | 202,055| 208,504 | 221,918 | 205,682 212,406
Use

Local Resident Over- 20,558 21,047 20,850 21,515 22,900 21,224 | 21,918
night on NF

Local Resident Over- 32,893 33,675 33,360 34,425 36,639 33,959 | 35,069
night off NF

Wildlife & Fish

Nonresident Hunting | 10,891 12,523 11,108 11,980 11,434 9,256 | 11,980
Local Resident Hunt- | 14,584 16,770 14,874 16,042 15,312 12,395 | 16,042
ing

Nonresident Wildlife 16,216 18,648 16,326 16,761 17,565 15,399 | 17,084
Viewing

Local Resident Wild- 21,715 24972 21,861 22,445 23,521 20,620 | 22,878
life Viewing

Nonresident Fishing 39,888 45,870 40,073 40,813 43,413 38,499 | 41,732
Local Resident Fish- 53,413 61,424 53,662 54,652 58,134 51,553 | 55,883
Ling

RANGE

Projections for range were derived from past history of the range program on the forest,

the Mount Rogers Planning District Commission, the 1989 Recommended RPA Program

(USDA 1990) and the Forest Service Program for Forest and Rangeland Resources (USDA

1995).

There are currently no vacant allotments on the Forest. On the Mount Rogers National
Recreation Area there is a waiting list of individuals desiring to apply for National Forest

grazing privileges. The list currently has 40 names of individuals who do not currently hold

an NRA grazing permit and 18 names of current permittees who would like additional

grazing. Several individuals have been on the list since at least 1989. An individual who

wishes to graze 20-25 head of livestock (an average herd for the NRA) would spend a

minimum of 4-5 years on the waiting list before a permit might come available. Slightly

more than 50% of the NRA’s permittees are full-time farmers who are likely dependent on

their National Forest grazing permits for a portion of their livelihood. The other Districts

report that they also have occasional inquiries as to the availability of grazing, although

they do not maintain a list of interested parties.

Review of past range reports shows that there has been a small increase in grazed acres

since 1986; from 7,530 acres and 6,421 Animal Unit Months (AUMS) to 7,987 acres and

8,972 AUMS in 1996. The number of allotments has increased since 1986 from 11 on 3

Ranger Districts to a high of 15 on 4 Districts in 1995. The number of allotments has

recently decreased to 12 with the consolidation of 4 NRA allotments into 1. The acreage

under permit did not change with this consolidation.

DRAFT ENVIRONMENTAL IMPACT STATEMENT B-7



APPENDIX B

JEFFERSON NATIONAL FOREST

ANALYSIS OF THE

MANAGEMENT
SITUATION

DETERMINATION

OF DEMAND
ESTIMATES

TIMBER

Within the last few years, the National Forests in the southeast have begun a program of
issuance of new grazing permits using a competitive bidding system. This system provides
a good measure of the demand for the grazing resource on the National Forest. A recent
(Dec. 1995) bid opening on the NRA had successful bids ranging from $3.83 to $9.05 per
head-month (HM). A Head-Month is one month’s use of the range by one adult cow (with
or without calf), or one bull, steer, heifer or horse. Eleven grazing tracts were offered for
bid at this 1995 bid opening. All of the 11 were bid on, with several tracts receiving 7 or 8
bids. It is likely that $9.05/HM is one of the highest National Forest grazing fees in the
nation at this time and is a good indication of the high demand for National Forest grazing
privileges in this area. The permittee that holds this lease is from North Carolina and
exhausted all possible options for grazing his livestock closer to home before he elected
to bring them to the NRA. The NRA currently has permittees from North Carolina and
Tennessee as well as from Virginia.

Land use has also changed over much of this area from grazing to Christmas tree
farming. These trends are expected to continue well into the future as demand for
housing developments, summer cabins, golf courses and tree farms continue. This may
explain the rising demand for additional grazing lands on the Jefferson National Forest as
shown by the number of respondents and high bid prices received on advertisements for
such grazing opportunities, especially within the Mount Rogers NRA. It is expected then to
have a gradually increasing demand for grazing on the Jefferson throughout the planning
period.

TIMBER

The demand for timber products was addressed using the 1996 General Technical Report
NE-226 “Methodology for Assessing Current Timber Supplies and Product Demands” by
Worthington et al. The authors developed the methodology using the Jefferson National
Forest market area as a case study. The market area, timber resources, timber demand
from the primary wood-processing industry located in the market area, the economic
availability of the timber supply under current market conditions and the potential effect
of landowner attitudes on available timber supply from nonindustrial private forest lands
were described in the report.

The timber market area for the Jefferson National Forest was determined to be generally
within an 80-mile radius around the forest’s boundary and comprised 121 counties within
five states. Within the market area the report stated that there were 634 sawmills and
12 pulp and paper mills that combined consumed 414.4 mmcf (million cubic feet) of
roundwood annually. The report estimated that approximately 51 percent of the current
sawtimber consumption in the market area is by 79 sawmills that demand high-quality
timber resources, 30 to 35 percent is by 134 sawmills that demand average-quality
sawtimber and the remaining 13 to 19 percent is by 421 sawmills that process low-
quality sawlogs. The estimated economic supply of timber within the market area was
between 66-75 percent on nonindustrial private land and around 3 percent on the
Jefferson National Forest. The report stated that supply greatly exceeded annual
consumption rates (annual demand is 62 percent of net annual growth and 1.4 percent of
the total economically available timber supply from all ownerships); however,
consumption rates for high-quality sawtimber exceeded growth, suggesting that this
demand is under increasing economic pressure.

The Social/Cultural/Economic Report for the Southern Appalachian Assessment, 1996,
also addressed questions related to timber supply and demand on a more regional and
national level. Composite board material represented an important emerging industry in
the Southern Appalachians. The area with the greatest growth in the composite board
production is southwestern Virginia, a region with historically low pulpwood production
levels. Prices for the highest quality hardwood sawlogs have risen over the last 20 years
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while prices for low-quality sawlogs have fallen. While at a regjonal level, the Forest
Service holds 17 percent of timberland, the agency manages 21 percent of all sawtimber,
27 percent of the grade 1 sawtimber and 44 percent of the grade 1 select red oak
sawtimber. Pulpwood production has expanded over the last 10 to 15 years with the
hardwood market share increasing. Oriented strand board appears to be an important
emerging market for timber in the Southern Appalachians. There has been a steady
growth in the prices for high-quality hardwood sawlogs; prices for medium-quality sawlogs
have been stable and those for low-quality sawlogs have declined.

MINERALS

Congress passed a law in 1987 that updated and enlarged the Forest Service role in
administering surface operations for oil and gas development on National Forest System
lands (Federal Onshore Oil and Gas Leasing Reform Act of 1987). The reasonably
foreseeable development projected for the Revised Forest Plan was developed based on
the law and the implementing regulations, including the 36 CFR 228E regulations for
Forest Service review and approval of surface use plans of operations and is discussed in
detail in Chapter 3 of the EIS. The reasonably foreseeable development included an
estimate of the number of wells, miles of access road and pipeline construction, and
acres of clearing for well pads, access roads and pipelines. The development of new gas
wells, access roads and associated facilities would occur over 15 years, which is the time
span for the Revised Forest Plan. Because of the difference in oil and gas potential
between the Clinch Ranger District and the other Ranger Districts, the reasonably
foreseeable development on federal oil and gas leases was discussed in two sections:
first, the Clinch Ranger District, and secondly, the rest of the Forest.

WILDERNESS

Appendix C of the EIS contains the roadless area evaluations. One of the three major
factors in these evaluations is the identification of need - a consideration of the amount of
wilderness already in the area, regionally and nationally.

WILDLIFE AND FISHERIES

Projections for wildlife and fisheries were developed using data from the Virginia
Department of Game and Inland Fisheries and the West Virginia Department of Natural
Resources, the 1989 Recommended RPA Program, the Virginia Wildlife-Related
Recreation Study (Wright 1989) and the Wildlife-Related Outdoor Recreation and Boating;:
Their Economic Importance in Virginia (Smith 1993). The Recreation demand projections
addressed hunting, fishing and wildlife viewing. Chapter 3 of the EIS discussed trends in
certain wildlife demand species, such as deer, turkey, bear, grouse, and others.

Benchmark Analysis

Benchmark analysis is specified in the NFMA regulations in 36 CFR 219.12(e) as part of
the Analysis of the Management Situation. Benchmarks approximate maximum economic
and biological resource production opportunities and are useful in evaluating the
compatibilities and conflicts between individual resource objectives and in defining the
range within which integrated alternatives can be developed. Selection of those
benchmarks to develop is dependent upon the revision topics. Benchmarks are primarily
modeled in Spectrum by changing the objective function and by adjusting constraints.
Because the Spectrum model was developed to primarily model vegetation management
through the use of timber sales, three timber-related benchmarks were developed in
addition to one that reflected our current level of management.

The NFMA regulations in 36 CFR 217.27 list management requirements that must be

ANALYSIS OF THE
MANAGEMENT
SITUATION

DETERMINATION
OF DEMAND
ESTIMATES

MINERALS,
WILDERNESS,
WILDLIFE AND

FISHERIES

BENCHMARK
ANALYSIS
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BENCHMARK considered in benchmarks. The following basic management requirements were included
ANALYSIS in all of the benchmark Spectrum models:
P Non-declining flow and long-term sustained yield.

P The Allowable Sale Quantity only generated from tentatively suitable timber
lands.

Water quality and watershed protection.
Riparian protection.

Base level of visual resource protection.

vvvyywyy

There would be no harvest before the culmination of mean annual
increment.

CUR - Current Level Benchmark

This benchmark provides for management using the current plan as amended, adjusted
to incorporate changes necessary to meet current management direction. The
benchmark estimates the capability of the planning areas to provide for a wide range of
goods, services, and other uses from the present land allocations. This benchmark was
the same as Alternative F and meets all requirements specified in the regulations (36
CFR, Part 219).

TIM - Maximum Timber Benchmark

This benchmark was used to identify the timber production potential of the Forest, subject
to these specifications:

P The objective function maximizes timber volume in the first five decades,
with a rollover to maximize present net value for 15 decades.

P All tentatively suitable acres were included, without any management
prescription allocations, so every tentatively suitable acre was eligible for
harvest.

P No successional habitat constraints were applied.

PNV - Maximum Present Net Value Benchmark

This benchmark was established to estimate the schedule of outputs and costs that
would maximize the present net value of timber production without any constraints,
subject to these specifications:

P The objective function maximizes net present value over the entire planning
horizon.

P All tentatively suitable acres were included, without any management
prescription allocations.

P No successional habitat constraints were applied.

MIN - Minimal Level of Management Benchmark

This benchmark represents “the minimum level of management which would be needed
to maintain and protect the unit as part of the National Forest System together with
associated costs and benefits” (36 CFR 219.12(e)(1)(i)). In Chapter 2 of the EIS, it is
compared to the management emphasis of Alternative C, which was originally considered
but eliminated from detailed study. Alternative C essentially embodied all of the elements
of a minimum level of management benchmark by only providing for the protection of
resources and meeting legal requirements. This benchmark shows no commercial timber
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production or harvest; therefore the ASQ is zero. In this benchmark, no early successional
habitat conditions are created.

Table B-4 displays some of the distinctive outputs and effects for each benchmark.

BENCHMARK
ANALYSIS

LANDS SUITABLE

FOR TIMBER
PRODUCTION
Table B-4. Tradeoffs Among Benchmarks
Current Mgmt Maximum | Maximum Pre- | Minimum Level
(AItF) Timber | sent Net Value | of Management
Allowable Sale Quantity 495 123.6 107.1 0
(ASQ), MCF/decade
Long-term Sustained Yield, 4.9 22.7 19.1 0
MCF/year
Suitable Acres 307,964 645,600 645,600 0
Clearcut Acres, decade 1 3,500 39,016 34,960 0
Shelterwood Acres, decade 1 17,000 0 0 0
Group Selection Acres, dec- 1,500 0 0 0
ade 1
Present Net Value (M$) $2,293 $2,385 $2,632 $974
% Early Successional Acres, 3% 6% 5% 0%
end of decade 1
% Early Successional Acres, 3% 4% 9% 0%
end of decade 5
% Mid to Late Successional 18% 18% 18% 38%
Acres, end of decade 1
% Mid to Late Successional 10% 16% 12% 9%
Acres, end of decade 5
% Late Successional Acres, 60% 61% 62% 43%
end of decade 1
% Late Successional Acres, 24% 9% 17% 32%
end of decade 5
% Old Successional Acres, 12% 8% 8% 9%
end of decade 1
% 0ld Successional Acres, 55% 16% 26% 58%
end of decade 5
Lands Suitable for Timber Production
During forest land and resource management planning, the Forest Service is required to
identify lands unsuited for timber production (16 USC 1604(k); 36 CFR 219.14). This
identification process involves three stages of analysis. Stage | analysis identifies lands
tentatively suitable for timber production. Stage Il analysis is designed to explore the
financial aspect of varying intensities of timber management on lands identified as
tentatively suitable for timber production from Stage |. Stage lll analysis identifies lands as
unsuited for timber production under the alternative selected in the revised Forest Land and
Resource Management Plan.
DRAFT ENVIRONMENTAL IMPACT STATEMENT B-11
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LANDS SUITABLE ~ STAGE |: PHYSICAL SUITABILITY

FOR TIMBER

PRODUCTION The first stage of the timber suitability analysis addresses the administrative and physical
suitability of the land to be managed for the production of timber. Stage | lands

STAGE |— unsuitable for timber production included:

PHYSICAL

P Lands that do not meet the definition of forest land.

P Lands that have been administratively or congressionally withdrawn from
timber production by an act of Congress, the secretary of agriculture, or the
chief of the Forest Service.

P Forest lands incapable of producing industrial wood.

P Lands where technology is not available to ensure timber production from
the land without irreversible soil and water resource damage.

P Lands where there is no reasonable assurance that they can be adequately
restocked.

P Lands where there is inadequate information, primarily due to recent
acquisition.

The following codes in Table B-5 from the Continuous Inventory of Stand Condition
database (CISC) were used to define the five categories used to determine the Stage |
tentatively suitable lands in Table B-6.
Table B-5. Definitions Used in Stage | Suitability Analysis
Categories of Stage | Unsuitable Lands| CISC Land Class Code
1. Non-Forest Land 110 - Lake
120 - Reservoir
140 - River
210 - Cemetery
220 - Powerline Right-of-way
230 - Road and Railroad Right-of-way
240 - Special Use Area
240 - Wildlife Clearing
260 - Other
2. Withdrawn 350 - Designated Wilderness and GIS
3. Incapable 900 - Lands Incapable
Site Index < 40
4. Irreversible Damage 824 - Sensitive Soils
826 - Physical Barriers
5. Can't Restock within 5 Years Forest type 99 and stand condition class 15
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Table B-6. Stage | Acres Tentatively Suitable for Timber Production

Classification Acres]
Total National Forest Land 723,300
Non-forest Land (includes water) (12,000)
Forest Land 711,300
Forest Land - withdrawn for existing, designated wilderness (57,800)
Forest Land - incapable of producing industrial wood (3,400)
Forest Land - irreversible damage likely to occur; not re- (4,300)
stockable
Forest Land - inadequate information (200)
Tentatively Suitable Forest Lands 645,600

STAGE Il: FINANCIAL ANALYSIS

The second stage analysis is designed to explore the financial efficiency of different timber
intensities on the lands identified as tentatively suitable for timber production in Stage I. It
does not identify any lands as unsuitable for timber production. Stage Ill analysis considers
the results of these financial efficiencies in making the final determination of lands suited
for timber production.

The financial analysis identifies the present net value (PNV) for different Spectrum analysis
areas. For the purpose of this analysis, PNV is a measure of the discounted timber benefits
less the discounted timber management costs, using a 4 percent discount rate. The actual
PNV analysis consisted of a Spectrum run which examined all of the silvicultural
prescriptions for all of the Spectrum analysis areas. There are many factors that determine
the economic efficiency of a timber sale that cannot possibly be modeled using a landscape
level planning model such as Spectrum. However, based on this financial analysis, the
following primary conclusions were made:

P Clearcutting with natural regeneration has the highest PNV for all analysis
areas.

P The analysis areas with the lowest PNV were site index 50 in yellow pine.
P All site index 40 lands were economically inefficient.

Site index 50 lands that were steep (defined by CISC land classes 540 and 800-899) with
the exception of forest types 48, 52, 53 and 81 (northern red oak-hickory-yellow pine,
chestnut oak, white oak-northern red oak-hickory, and sugar maple-beech-yellow birch) were
economically inefficient.

STAGE III—IDENTIFICATION OF SUITABLE ACRES

The third stage analysis is accomplished during the formulation of alternatives. Several
criteria were used during this stage to identify lands as unsuitable for timber production:

P Based upon consideration of multiple-use objectives for an alternative, the
land is proposed for resource uses that preclude timber production. However,
in some management prescriptions that are classified as unsuitable for
timber production, timber harvest may occur to meet the desired condition of
other resources.

P Other management objectives for an alternative may limit timber production
activities to the point where management requirements set forth in 36 CFR
219.27 cannot be met.

LANDS SUITABLE
FOR TIMBER
PRODUCTION

STAGE |—
PHYSICAL,

STAGE II-
FINANCIAL,
STAGE ll1- TOTAL
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LANDS SUITABLE P The lands are not cost-efficient, over the planning horizon, in meeting forest
FOR TIMBER objectives, which includes timber production.
PRODUCTION

Table B-7. Determination of Lands Suitable for Timber Production from Stage Il Analysis

Stace Il ALTERNATIVE ~ UNSUITABLE SUITABLELANDS PERCENT SUIT-
LANDS ABLE

A 441,600 281,700 39%

B 471,500 251,800 35%

D 410,900 312,400 43%

E 526,500 196,800 27%

F 415,300 308,000 43%

G 595,900 127,400 18%

| 455,600 267,700 37%

Table B-8. Stage lll Suitability for Alternative |

Classification for Stage 111 Suitability Acres
Tentatively Suitable Forest 645,600
Land - from Stage 1 Analysis

Land Withdrawn for Other Re- Custodial Management (0.B) (3,500)

source Purposes:
Recommended Wilderness Study Areas (1.B) (26,200)

Eligible Wild, Scenic and Recreational River (2. (5,600)

C’s)

Appalachian National Scenic Trail Corridor (4.A) | (31,000)
Geologic and Paleontogical Areas (4.C.1) (1,900)
Botanical and Zoological Areas (4.D) (5,000)
Cultural and Heritage Areas (4.E.1.a) (200)
Scenic Areas (4.F) (1,000)
Special Areas - Hoop Hole, Mount Rogers Crest | (23,900)

Zone, Whitetop Mountain, Whitetop Laurel
Creek, and North Fork of Pound (4.K.2, 4.K.3, 4.
K.4, 4.K.5, 4.K.6)

Special Use Areas (5.A, 5.B, 5.C) (1,600)
Old Growth Areas (6.A, 6.B, 6.C) (33,400)
Scenic Byway Corridors (7.A) (1,800)
Concentrated Recreation Zones (7.D) (7,500)
Dispersed Recreation Areas (7.E.1) (19,500)
Pastoral Landscapes (7.G) (3,800)

)

Peaks of Otter Salamander Primary Habitat Con- (800
servation Area (8.E.2.a)

Indiana Bat Primary Cave Protection Areas (8. (400)
E.4.a)

Aquatic Habitat Areas (9.A.4) (6,200)
Rare Communities (9.F) (6,800)
Maintenance and Restoration of Upland and (100)

Bottomland Hardwoods (9.G)

Remote Backcountry Areas (12.A, 12.B, 12.C) (108,100

)
Semi-Primitive Lands within Suitable Prescrip- (5,400)

tions

Riparian Habitat within Suitable Prescriptions (40,600)
Economically inefficient lands? (43,600)
Total Suitable Land 267,700
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Estimated Effects of Alternatives (Step 6) ESTIMATED
EFFECTS OF

ALTERNATIVES

Analysis Tools Used

The primary tools used to estimate the effects of alternatives include several established
computer models, numerous spreadsheets and GIS.

PRE-SUPPOSE

Pre-Suppose is a program used to query and sort Forest Inventory and Analysis (FIA) data
for use in the growth and yield model. The program allows the user to evaluate, select or
discard plots that fit desired criteria and create support files to directly be linked into the
Suppose interface for the Forest Vegetation Simulator model.

FOREST VEGETATION SIMULATOR MODEL

The primary tool for estimating growth and yield used in the Spectrum model is the Forest
Vegetation Simulator (FVS) model. FVS is an individual-tree, distance-independent, growth
and yield model. It has its structural roots in the Stand Prognosis Model developed by
Albert Stage from the Intermountain Research Station. Staff at the USFS Forest
Management Service Center in Fort Collins have now calibrated many variants of the
model to specific geographic areas throughout the United States. Each variants used
different species-specific growth and yield equations and assumptions. The Southern
Variant was used for input into the Spectrum model for the Jefferson National Forest Land
and Resource Management Plan Revision. The Southeastern and Northeastern Variants
were also evaluated for use but the Southern Variant provided the best fit for tree species
on the Jefferson National Forest.

FVS allows the user to calculate estimates of forest stand structure and species
composition over time and quantify this information to (1) describe current and future
forest stand conditions, (2) simplify complex concepts of forest vegetation into user-
defined indices, attributes, etc., and (3) allow the manager to ask better questions about
growth and yield of forested stands and complete analyses to answer those questions.
For the purposes of the Southern Appalachian Forest Plan Revisions, Forest Inventory and
Analysis (FIA) data for the Southern Region was converted into a format that FVS could
use. This data is collected by the Forest Inventory and Analysis Unit of the Southern
Research Station for each State on a 10 year cycle in order to provide unbiased, accurate,
current, and relevant forest resource information that meets the diverse needs of land
stewardship.

The FVS model structure contains modules for growing trees, predicting mortality,
simulating growth reductions due to stocking, calculating tree volumes, and producing
reports. Extensions that simulate the effects of Oak Decline and the Southern Pine Beetle
on forested stands are also available for use with the Southern Variant. These Pest
Extensions predict the number of events, expected mortality, and residual stand structure
and composition. In addition to providing input for the Spectrum model, FVS was used in
combination with these pest extensions to disclose impacts to the Forest expected from
Oak Decline and the Southern Pine Beetle.

IMPLAN

Economic effects to local counties were estimated using an economic input-output model
developed with IMPLAN Professional 2.0 (IMPLAN). IMPLAN (Impact Analysis for Planning)

ANALYSIS TooLs
USED

FVS
IMPLAN
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SPECTRUM

is a software package for personal computers that uses the latest national input-output
tables from the Bureau of Economic Analysis. The software was originally developed by
the Forest Service and is now maintained by the Minnesota IMPLAN Group, Inc (MIG).
Data used for the impact analysis was from secondary data for those counties considered
to be in the forest’s impact areas. The assumption used in this modeling process was
that the impact area comprised the counties within the forest’s designated county
boundaries. The data source used in developing the Southern Appalachian Forest models
for impact purposes was the most recent data available from MIG (1998).

Development of the Forest Planning Model (Spectrum)

Land management planning is the major mechanism for making large-scale and long-term
forest land allocations and resource management decisions. Planning consists largely of
exploring a national forest’'s productive potential and experimenting with various
allocation choices. Modeling is a primary planning tool because it permits studying the
consequences of choices without actually committing valuable resources to
experimentation or having to wait many years to observe an outcome. It can also evaluate
whether desired future conditions are feasible when taking all resource management
goals and objectives into consideration. However, decisions about structuring land
allocations, choosing and pursuing trade-offs, and accepting one result instead of another
are made by people, not the model. The model is merely a device for organizing elements
of the decision problem, discovering possible choices and identifying potential conflicts.
The Spectrum model is an evolved version of FORPLAN, a linear programming model that
solves for an overall objective, such as maximizing present net worth of benefits and
costs or maximizing the amount of certain yields. It is an excellent tool for determining
the most cost-efficient way to reach objectives and for analyzing the impacts to vegetative
conditions over time from various management activities.

In the past, this model has been used to make land allocation decisions; however, for this
Forest Plan, those land allocations were essentially determined through the mapping of
the management prescriptions (such as 6.C - Old Growth) that varied for each alternative.
Therefore, within Spectrum, the land allocation/management prescription assigned to
every acre was ‘hard-wired’ in the model through the use of analysis areas. Because
silvicultural treatments are one of the primary means of managing vegetation and wildlife
habitat, and are easily modeled, the Spectrum model was constructed principally to
examine how timber management could be used to achieve the goals and objectives for
each alternative and for the individual management prescriptions. The Jefferson
Spectrum model was then constructed to be a timber harvest allocation model, i.e. it was
used to model management constraints and determine the most efficient way of meeting
management objectives through the use of silvicultural prescriptions. Only benefits and
costs pertaining to the timber program were included in the model. The effects from
other type treatments on vegetation and other resources were addressed outside of the
model, based on timber-related outputs from the Spectrum model.

SPECTRUM MODEL OVERVIEW

The model was designed and solved in the following steps:

P Model creation - Designing a Spectrum model was the most intensive of the
four steps. In this step the modeler input resource data, specified resource
interactions, set goals and objectives, outlined management actions,
defined activities and outputs, set the planning horizon, stratified the
landscape into similar response areas, and input economic data.

P Matrix Generation - Generating the matrix was the process of converting the
input from step one to a matrix of rows and columns that the optimization
software could solve.

B-16
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P Optimization of the Solution - The commercial software C-Whiz was used to ESTIMATED
solve the matrix. The linear programming solver found the best mix of EFFECTS OF
management actions to meet the management objectives. ALTERNATIVES

P Interpretation of the Solution- The final step in the modeling process was to
use the reports created in Spectrum and spreadsheets to interpret the
results of the optimization and perform sensitivity analyses.

The eight basic components of the Spectrum model include the following and are
discussed individually in this section:

P 1) the planning horizon;
P 2) land stratification;

P 3) silvicultural prescriptions;

P 4) activities and outputs and their associated costs and benefits;
P 5) rotation ages;

P 6) yield coefficients;

P 7) constraints;

)

P 8) the overall management objectives.

PLANNING HORIZON

Each Spectrum model has a specified time frame called a ‘planning horizon’ that may be
as short or long as desired and is broken into time periods of 10 years each. The
Jefferson Spectrum model used a planning horizon of 200 years, with 20 time periods, or
decades. Activities and outputs are primarily represented in Spectrum on a decadal
basis, occurring at the midpoint of the decade.

LAND STRATIFICATION (ANALYSIS AREAS)

Analysis areas are defined as units of land, not necessarily contiguous, which can be
considered to be homogeneous with respect to responses to treatment in terms of yields,
costs, and values received for resource outputs. Management objectives or constraints
are also expected to be relatively the same throughout an analysis area. In Spectrum,
each analysis area is allowed up to six stratification categories to identify its unique
responses to treatments, yields, costs, values and constraints. Table B-9 describes the
six strata used to determine the analysis areas. The Jefferson used a combination of
Geographic Information System (GIS) data layers to construct its analysis areas. Initially, a
polygon layer of stand information from the Continuous Inventory of Stand Conditions
(CISC) was intersected with layers representing slope, the Recreational Opportunity
Spectrum (ROS), the Scenery Management System (SMS), the ecological subsections, and
the allocation of the Forest Plan management prescriptions mapped for each alternative.
Only the tentatively suitable acres (identified from Stage | Timber Suitability Analysis,
Appendix F of the Forest Plan) were modeled for management in Spectrum. A stratum
may have two resource layers combined in order to keep the number of strata to six.

The Old Growth Community Type classification was used to define the forest cover types.
This allowed tracking of changes in these vegetation groupings over time for input into the
wildlife habitat effects analysis. Yield tables were developed for the four aggregate
groupings of these community types. Site index was used to differentiate the growth and
yield estimates and the appropriate silvicultural prescriptions allowed. Scenic class and
the Recreation Opportunity Spectrum (ROS) was incorporated to apply constraints by
management prescription. The beginning successional class of an analysis area was
used to track the movement of acres, by community type, in the various successional
classes over the planning horizon. Most of the management prescriptions that are

ANALYSIS TooLs
USED

SPECTRUM
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ESTIMATED unsuitable for timber production were not included in the model, unless timber harvest
EFFECTS OF could frequently be seen to be used to meet other resource objectives. Therefore, the
ALTERNATIVES model did calculate the amount of timber that could be reasonably expected to be

harvested on both suitable and unsuitable lands. District and ecological subsections
ANALYsIs TooL,s were used as a proxy for watersheds for the watershed effects analysis since the
USED mapping of individual watersheds would have greatly increased the number of analysis

SPECTRUM

ANALYSIS AREAS Table B-9 . Spectrum Analysis Areas.

Stratum of Land Description Definition or Code

LEVEL 1 - Vegetation SAA 0ld Growth Community Type | CISC Forest Type(s)

NH Northern Hardwoods 81

CNH Conifer-Northern Hardwoods | 3, 4,5, 8, 9, 10

MMWM Mixed Mesophytics and West- 41, 50, 56, 82
ern Mesophytics

ERH Eastern Riverfront and River | 58, 63, 69, 72,73, 74, 75
Floodplain

DMO Dry Mesic Oaks 51, 53, 54, 55

DXO Dry Xeric Oaks 52,57,59, 60

XPPO Xeric Pine and Pine-Oaks 11, 12, 15, 16, 20, 21, 33, 35,

38, 39, 88

DDMO Dry and Dry Mesic Oak-Pines | 42,43, 44,45, 46, 47, 48

MSF Montane Spruce-Fir 6,7, 17

LEVEL 1 *AGGREGATES Working groups for timber yield Combinations of Community Types
tables

*CVH Cove Hardwoods NH, MMWM, ERH

*UPH Upland Hardwoods DMO, DXO, DDMO

*YPN Yellow Pines XPPO, MSF

*WPN White Pines CNH

LEVEL 2 - Site Produc- | Site Index and Scenic Class CISC and Scenery Mgmt System

tivity and Scenery

Si4 Very low productivity Site Index 40

SI5 Low to moderate productivity | Site Index 50-60

SI7 Moderate to high productivity | Site Index 70-80

SI9 High productivity Site Index 90 and higher

SC1 Very high scenic class Scenic Class 1

SC2 High scenic class Scenic Class 2

SC37 Moderate to low scenic class | Scenic Classes 3 through 7

LEVEL 3 - Recreation  Recreation Opportunity Spectrum | Recreation Opportunity Spectrum and

Experience and Slope | and Slope Areas <= 25% Slope suitable for

Group Selection

SPNM Most primitive Semi-primitive Non-motorized

SPM Somewhat primitive Semi-primitive Motorized

SP2 One half mile buffer around Semi-Primitive 2
semi-primitive areas and
roadless areas

RN Roaded Roaded Natural

R Developed Areas Rural

G Gentle slopes and accessible, | Slope <=25%, near existing roads
suitable for group selection
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Table B-9 Continued. Spectrum Analysis Areas ESTIMATED
Stratum of Land Description Definition or Code EFFECTS OF
LEVEL 4 - Manage-  Primary Manage-  Management Prescription, Pre-Allocated and Varied by ALTERNATIVES
ment Prescription ment Emphasis Alternative
4.C.2 Geological/ Landslide area - Suitable ANALysis TooLs
Paleont. UsEp
4] Urban/Suburban | Urban/Suburban Interface - Suitable SPECTRUM
4.K.1 E&r;h Crk. Special | Special Area - Suitable ANALYSIS AREAS
7.A Scenic Scenic Byway Corridors - Unsuitable
7.B Scenic Scenic Corridors and Viewsheds - Suitable
7.C Recreation OHV Use Areas - Suitable
7.E1 Recreation Dispersed Recreation - Unsuitable
7.E.2 Recreation Dispersed Recreation - Suitable
7.F Scenic Blue Ridge Parkway - Suitable
8.A.1 Wildlife Mid- to Late-Successional Habitat - Suitable
8.B Wildlife Early Successional Habitat - Suitable
8.C Wildlife Black Bear Habitat - Suitable
8.E.1 Wildlife Ruffed Grouse Habitat - Suitable
8.E.2.b Wildlife Peaks of Otter Salamander, Secondary Habitat
Area - Suitable
8.E4.b Wildlife Indiana Bat Secondary Cave Areas - Suitable
8.E.5 Wildlife Watchable Wildlife Emphasis - Suitable
8.E.6 Wildlife Old Field Habitat - Suitable
9.A.1 Watershed Source Water Protection - Suitable
9.A3 Watershed Watershed Restoration Areas - Suitable
9.H Forest Health Management, Maintenance and Restoration of
Plant Associations - Suitable
10.A Timber Sustained Yield - Suitable
10.B Timber High Quality Forest Products - Suitable
10.E Timber Timber Management with Recreation Emphasis -
Suitable
99 Unsuitable for All other Management Prescriptions
Timber Production
LEVEL 5 - Succes- Beginning Age Terrestrial and Aquatic Issues Team
sional Stage
EARLY Early Successional Age 0-10, All community types
SAP1 Sapling/Pole Age 11-40, Community types NH, CNH, MMWM,
Succ. DMO, DXO, DDMO, MSF
SAP2 Sapling/Pole Age 11-20, Community types ERH, XPPO
Succ.
MID1 Mid Successional  Age 41-80, Community types NH, CNH, MMWM,
DMO, DXO, DDMO, MSF
MID2 Mid Successional | Age 21-60, Community types ERH, XPPO
LATEL Late Successional  Age 81-100, Community type NH
LATE2 Late Successional | Age 81-110, Community type DXO
LATE3 Late Successional  Age 81-120, Community types MMWM, DDMO,
MSF
LATE4 Late Successional | Age 81-130, Community type DMO
LATES Late Successional  Age 81-140, Community type CNH
LATEG Late Successional  Age 61-100, Community types ERH, XPPO
OLD1 Old Successional  Age 101+, Community types NH, ERH, XPPO
OLD2 Old Successional | Age 110+, Community type DXO
OLD3 Old Successional | Age 120+, Community types MMWM, DDMO, MSF
OLD4 Old Successional  Age 130+, Community type DMO B-19
OLD5 Old Successional  Age 140+, Community type CNH
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Table B-9 Continued. Spectrum Analysis Areas

Stratum of Land Description

LEVEL 6 - Geographic Lo-  District and Ecological Subsection

cation

BBRV
CLCP
CLRV
GLBR
GLRV
MRBR

MRRV

NCRV
WYRV

Blacksburg - Ridge and Valley
Clinch - Cumberland Plateau
Clinch - Ridge and Valley
Glenwood - Blue Ridge
Glenwood - Ridge and Valley
Mount Rogers NRA - Blue Ridge

Mount Rogers NRA - Ridge and
Valley

New Castle - Ridge and Valley
Wythe - Ridge and Valley

SILVICULTURAL PRESCRIPTIONS

The array of potential vegetative treatments applied to an analysis area is represented in
the model by sets of actions known as management actions. Generally, a management
action in Spectrum refers to a set of treatments or practices designed to develop or
protect some combination of resources on a particular land type.

The management actions incorporated in the Jefferson’s Spectrum model were the
various silvicultural treatments that could be used to meet vegetation manipulation
objectives and are referred to as the silvicultural prescriptions in Table B-10. All lands
were given the option of being assigned to a minimum level of management where no
timber harvest .would occur. The abbreviations used in Table B-10 are explained below.

P Clearcut - Clearcut, Clearcut with pre-commercial thinning, Clearcut with

commercial thinning, and Clearcut with pre-commerical thinning and com-
mercial thinning.

SW-CWR - Shelterwood Coppice with Reserves where the preparatory cut
leaves 20 square feet of basal area of primarily non-commercial species
which are later removed at a commercial thinning of the new stand or at the
final rotation of the new stand.

SW-2ST - Shelterwood 2-Step with a residual basal area of 40-50 square
feet left after the preparatory cut. The overstory removal occurs 10-20
years later.

SW-2A2 - Shelterwood 2-Aged with a residual basal area of 20 square feet
left after the preparatory cut. The overstory removal occurs 30-40 years
later.

SW-2A4 - Shelterwood 2-Aged with a residual basal area of 40 square feet
left leaving 8-14 inch trees after the preparatory cut. The overstory removal
occurs 40-60 years later.

» GS - Group Selection, uneven-aged management.

B-20
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Table B-10. Silvicultural Prescriptions Modeled in Spectrum by Management Prescription ESTIMATED

and Scenic Class EFFECTS OF
ALTERNATIVES

Management Prescription Scenic | Mini- | Clear- SW-CWR SW-2ST|SW-2A2/SW-2A4| GS
Class | mum cut
Level/No
Action
4.C.2 Geologic Areas 1-2 X X X X X
3-7 X X X X X
4.E.1.b Cultural and Heri- 1-2 X X X X X
tage Areas - suitable
3-7 X X X X X
4.) Urban/Suburban Inter- 1-2 X X X X
face
3-7 X X X X X
4.K.1 North Creek Special 3-7 X X X X X X
Area
7.A Scenic Byway Corridors]  1-2 X X
7.B Scenic Corridors and 1-7 X X X X
Sensitive Viewsheds
7.C OHV Use Areas 1 X X X X X
2-7 X X X X X
7.E.1 Dispersed Recrea- 1 X X X
tion Areas- Unsuitable
2 X X X X
3-7 X X X X X
7.E.2 Dispersed Recrea- 1 X X X
tion Areas - Suitable
2 X X X X
3-7 X X X X X
7.F Blue Ridge Parkway 1-2 X X X
Visual Corridor
3-7 X X X X X
8.A.1 Mid- to Late- 1-2 X X X X X
Successional Forest Empha-
sis
3-7 X X X X
8.B Early-Successional 1-2 X X X X X
Habitat Emphasis
3-7 X X X X X
8.C Black Bear Habitat 1-7 X X X X X
Mgmt Areas
8.E.1 Ruffed Grouse Habi- 1 X X X X X
tat Mgmt Area
2 X X X X
3-7 X X X X

ANALYSIS TooLs
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Table B-10 Continued. Silvilcultural Prescriptions Modeled in Spectrum by Management
Prescription and Scenic Class

EFFECTS OF
ALTERNATIVES

ANALYSIS TooLs | Management Prescrip- | Scenic Mini- | Clear- | SW- |SW-2ST'SW-2A2SW-2A4 GS

USED tion Class | mum | cut | CWR
Level/
SPECTRUM No Ac-
SILVICULTURAL tion
PRESCRIPTIONS 8.E.2.b Peaks of Ot- 1-7 X X X

ter Salamander - Sec-
ondary Area

8.E.4.b Indiana Bat 1 X X X
Secondary Cave Pro-
tection Area

2-7 X X X X X
8.E.6 O0ld Field Habi- 1 X X X
tat 2-7 X X X X X
9.A.1 Source Water 1 X X X
Protection Water-
sheds

2-7 X X X X X
9.A.3 Watershed 1 X X X
Restoration Areas

2-7 X X X X X
9.H Mgmt, Mtce, and] 1-7 X X X X X X X

Restoration of Plant
Associations

10.A Sustained Yield 1 X X X X X
Forest Products

2 X X X X X X X

3-7 X X X X X

10.B High Quality 1 X X X X X
Forest Products

2 X X X X X X X

3-7 X X X X X

10.E Timber with Rec- 1-2 X X X X X
Jreation Emphasis

3-7 X X X X X X
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ESTIMATED
EFFECTS OF
TIMBER ACTIVITIY COSTS AND OUTPUT BENEFITS ALTERNATIVES

Management of a national forest yields a variety of public goods and services, many of
which can be assigned cost and benefit values, such as timber and minerals.

ANALYSIS TooLs
USED

Environmental settings and maintaining or protecting long-term biological productivity of

forested lands are examples of public goods created through forest management that
cannot be assigned monetary values. Table B-11 and Table B-12 show activity and output
variables used in the Jefferson’s Spectrum model, and their assigned activity unit costs and

SPECTRUM
COSTS AND
VALUES

priced output benefits. Since Spectrum was designed to model timber management, other
resource activity costs and output values were estimated outside of the model.

Table B-11. Activities and Their Associated Costs as Modeled in Spectrum (Base Year

2000)
Spectrum Activity Unit of Measure = Range of Costs per Unit in the
Model
Timber Sale Coordination with Other | MCF (million cubic feet) $207 - $253
Resources
Harvest Administration MCF $46 - $66
Pre-commercial Thinning Acre $91
Timber Sale Preparation MCF $265 - $331
Site Preparation Acre $73-$84
Timber Stand Improvement Acre $90-$104
Planting Acre $115

Table B-12. Outputs and Their Associated Benefit Values as Modeled in Spectrum (Base

Year 2000)
Spectrum Output Unit of Measure Value per Unit in the
Model
High Value Hardwood Sawtimber MCF (million cubic feet) $1,507
Moderate Value Hardwood Sawtimber MCF $1,048
Low Value Hardwood Sawtimber MCF $608
Southern Yellow Pine Sawtimber MCF $482
White Pine Sawtimber MCF $761
Hardwood Roundwood MCF $75
Pine Roundwood MCF $132

DRAFT ENVIRONMENTAL IMPACT STATEMENT
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Costs for timber activities were derived by examining direct costs from the Timber Sale
Program Information Reporting System (TSPIRS) TPIRO1 reports from 1992 through
1998. Because TSPIRS methodology, as well as the timber program itself, has changed
so much over the years, the cost data was also compared to historical budget and
expense data. Reforestation and timber stand improvement costs were averaged from
individual district data. The range of costs given for a particular activity accounted for the
particular silvicultural treatment, such as clearcut versus group selection, used to perform
the activity. Cost differentiations between logging systems were not estimated given the
numerous factors determining whether an area is tractor-logged, cable-logged or logged
by helicopter.

An independent consultant reviewed a sample of the Jefferson National Forest’'s timber
sales and prepared a spreadsheet with volume weighted average high bid values by
species from 1990 to 2000. From this data, species were grouped into the following
appraisal groups with similar revenues: high value hardwood sawtimber, moderate value
hardwood sawtimber, low value hardwood sawtimber, white pine sawtimber, southern
yellow pine sawtimber, hardwood pulpwood and softwood pulpwood. Examples of high
value hardwood sawtimber included white oak, northern red oak, ash, and yellow poplar.
Moderate value included hickory, chestnut oak, and birch.

ROTATION AGES

Another aspect of modeling the silvicultural prescriptions is the timing, or incorporation of
rotation ages, which varied by forest community type. As required by NFMA, harvesting
was not permitted to begin until the culmination of mean annual increment had been
reached. Timing choices were categorized into four rotation categories: early, moderate,
long and extended. The early rotation ages were generally applied to the early
successional habitat emphasis prescriptions while the longer rotation ages were applied
to the scenic and recreational prescriptions. In Alternative G, all of the rotations were
lengthened so that for example, the rotation category for Management Prescription 8.A.1
lands would be in the extended category instead of the long category. In all alternatives, it
was not feasible to meet the desired percent early successional habitat in Management
Prescriptions 8.B, 8.A.1 and 9.H. Therefore, the rotation age for only the Upland
Hardwood lands within those management prescriptions was shortened. Because of the
early senescence of scarlet oak as compared to the other species in the Upland
Hardwood working group, scarlet oak was assigned the rotation ages used for yellow pine.
The yields for scarlet oak stands were the ones used for the upland hardwood working
group species. Table B-13 shows the rotation ages used in Spectrum where:

P CVH - the Cove Hardwood working group
P UPH - the Upland Hardwood working group
» WPN - the White Pine working group

P YPN - the Yellow Pine working group

P SO - Scarlet Oak

B-24
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Table B-13. Rotation Ages by Management Prescription ESTIMATED
EFFECTS OF
ALTERNATIVES

Mgmt Prescription Early Rota- | Moderate Rota- Late Rotation | Extended Rotation
tion tion
4.C.2 Geologic Areas CVH 80-100
UPH 100-120
WPN,SYP,SO 60-80
4.E.1.b Cultural and CVH 80-100
Heritage Areas - Suitable UPH 100-120
WPN,SYP,SO 60-80
4.J Urban and Suburban CVH 120-180
Interface UPH 80-100
WPN 70-90
SYP, SO 80-100
4.K.1 North Creek Spe- CVH 120-180
cial Area UPH 120-180
WPN,SYP,SO 80-100
7.A Scenic Byway Corri- CVH 120-180
dors UPH 120-180
WPN,SYP,SO 80-100
7.B Scenic Corridors and CVH 120-180
Sensitive Viewsheds UPH 120-180
WPN,SYP,SO 80-100
7.C OHV Use Areas CVH 70-90
UPH 80-100
WPN 60-80
SYP, SO 70-90

7.E.1 Dispersed Rec Ar-
eas - Unsuitable

CVH 120-180

UPH 120-180
WPN,SYP,SO 80-100

7.E.2 Dispersed Rec Ar-
eas -Suitable

CVH 100-120
UPH 120-140

WPN,SYP,SO 80-100

7.F Blue Ridge Parkway
Visual Corridor

CVH 120-180
UPH 120-180
WPN,SYP,SO 80-100

8.A.1 Mid- to Late-
Successional Habitat

UPH 100-120

CVH 100-120
WPN,SYP,SO 80-100

ANALYSIS TooLs
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Table B-13 Continued. Rotation Ages by Management Prescription

Mgmt Prescription Early Rotation Moderate Rota- Late Rotation Extended Rota-
tion tion
8.B Early- UPH 80-100 CVH 80-100
Successional WPN,SYP,SO 80-100
8.C Black Bear CVH 100-120
Habitat Management UPH 120-140
WPN,SYP,S0 80-100
8.E.1 Ruffed Grouse CVH 70-90
Habitat Mgmt Area UPH 80-100
WPN,SYP,SO 60-80
8.E.2.b Peaks of CVH 100-120
Otter Salamander - UPH 120-140
Secondary WPN,SYP,S0 80-100
8.E.4.b Indiana Bat CVH 100-120
Secondary UPH 120-140
WPN,SYP,S0 80-100
8.E.6 O0ld Field Habi- CVH 70-90
tat UPH 80-100
WPN,SYP,SO 60-80
9.A.1 Source Water CVH 120-180
Protection Water- UPH 120-180

sheds

WPN,SYP,SO 80-100

9.A.3 Watershed CVH 100-120
Restoration Areas UPH 120-140
WPN,SYP,S0 80-100

UPH 100-120 CVH 100-120

9.H Mgmt, Mtce, &

Restoration WPN,SYP,SO 80-100
10.A Sustained CVH 70-90
Yield Forest Products UPH 80-100
WPN,SYP,SO 60-80
10.B High Quality CVH 70-90
Forest Products UPH 80-100

WPN,SYP,SO 60-80

10.E Timber with
Recreation Emphasis

CVH 80-100
UPH 100-120
WPN,SYP,SO 80-100
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ESTIMATED
TIMBER YIELDS EFvecTs oF
There were several steps in building the growth and yield tables. The first step was to ALTERNATIVES

select the Forest Inventory and Analysis (FIA) stands to be used in simulations in the
Forest Vegetation Simulator (FVS model). Stratification of this data was performed based
on geological province, forest type, and site index. The dataset from which FIA data could
potentially be selected was limited to the Blue Ridge, Ridge and Valley, and/or
Cumberland Plateau provinces of Virginia, Kentucky, North Carolina, Tennessee, South
Carolina, and Georgia. Forest Type was used to group the data into one of four working
groups: upland oak, cove hardwoods, white pine/hemlock, and southern yellow pine.
These working groups correspond to analysis area identifiers used in the Spectrum
model. Three categories of site indices were used to further stratify the data within these
working groups: 50 to 60, 70 to 80, and 90 to 100.

Whenever possible, data selected for a simulation was limited to FIA plots on National
Forest System lands in Virginia to simulate conditions on the Jefferson National Forest as
closely as possible. For common working group/site index combinations (e.g. upland oak
in the 70-80 site index group) this resulted in an adequate number of stands to provide
statistically sound conclusions. However, in some cases (e.g. southern yellow pine on site
index 90 to 100) very few FIA plots were found within those constraints. In such cases,
selection criteria were broadened to include first, all of Virginia, then to all of the
remaining southern states until an adequate number of FIA plots meeting the working
group/site index criteria were selected.

The summary statistics for individual plots meeting the selection criteria were then
reviewed for any obvious outliers. Stocking (basal area), trees per acre, and average
diameter values were compared to published stocking charts (USDA Forest Service
Agricultural Handbook 355) to identify selected FIA plots that were understocked. These
understocked plots were eliminated from the simulation as needed.

The next step was to calibrate FVS to provide growth rates, volumes yielded, and mortality
due to competition based on past and professional experience. Through a number of
parameters, FVS can be customized to reflect local conditions. Based on volumes yielded
from past harvesting data on the Forest coupled with professional experience with the
average stand densities and diameters commonly found on the Forest, FVS was
calibrated to simulate the forest stand dynamics that can be expected on the Jefferson
National Forest.

The selected sets of FIA plots within these working group/site index combinations were
then run through the calibrated FVS Southern Variant to show present volumes and
predict growth and yield 150 years into the future. These were termed the “grow only”
simulations. While the total volume output by FVS matched historical yield data from past
timber harvests quite well, the allocation of that total volume between sawtimber and
pulpwood volumes was not acceptable based on past harvest yield data. Therefore, the
total volume output by FVS was then imported into a spreadsheet that allocated the
division of pulpwood and sawtimber based on past harvest data considering working
group and site index. For each of the four working groups, the spreadsheet also
summarized the volume into the six appraisal groups that were modeled in Spectrum
(high value hardwood sawtimber, moderate value hardwood sawtimber, low value
hardwood sawtimber, white pine sawtimber, southern yellow pine sawtimber, hardwood
pulpwood and softwood pulpwood). It also converted Cubic Feet, the unit output by FVS,
into Thousand Cubic Feet, the unit required by Spectrum. A comma-delimited file was
then taken from the spreadsheet and imported into Spectrum.

The impact of some harvesting practices in growth and yield were also simulated using
FVS. While the even-aged regeneration harvest methods (shelterwoods) were simulated
simply by taking a percentage of the total standing volume from the grow only yield tables,
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partial harvests such as thinnings needed to be simulated in FVS. This is because
thinning a stand significantly alters the growth and yield of the residual stems that would
then be captured in a final harvest. While the same is true for shelterwood harvests, the
length of time elapsing from the first entry to the final harvest is too small for this effect to
be meaningful. In the case of the shelterwood with reserves and coppice with reserves
treatments, so little standing volume is left and is not harvested in this rotation, that any
growth accrued on those stems was deemed inconsequential. For the purposes of the
Jefferson National Forest, three thinning regimes were modeled; a pre-commercial
thinning at age 15, a commercial thinning at age 55, and a combination of both the pre-
commercial and commercial thinning. Separate yield tables were produced following a
similar process described above for each of these regimes. The plots selected for these
simulations were further stratified by age; only stands less than 15 years old were
selected for the pre-commercial and combined simulations and only stands less than 55
years old were used in the commercial thinning simulations. Uneven-aged management
was also simulated for a subset of the working group/site index combinations in the form
of group selection. When we compared these outputs to the grow only runs, it was
apparent that simply taking a percentage (i.e. 10% of the volume for a 10 year entry cycle
and 100 year rotation scenario) yielded results very close to those produced by FVS.
Based on this comparison and in the interest of simplifying the modeling process, it was
decided to simulate uneven-aged management by simply taking a percentage of the grow
only yield tables.

CONSTRAINTS

The land allocation mapping of management prescriptions for each alternative essentially
applied that alternative’s overall goals, objectives and resource constraints to the land
base. Therefore the Spectrum models constructed for each alternative were basically
identical, with the exception of a new set of analysis areas for each alternative that
resulted from a different mix of management prescriptions. The same set of silvicultural
prescriptions, costs, benefits, yields, rotation ages and constraints related to successional
stages, scenery and recreation opportunity spectrum were used for each alternative. The
only exception was for Alternative G where the rotation ages for management prescription
8.A.1 were lengthened.

Constraints identified as “management requirements” (36 CFR 219.27) were applied to
all alternatives. Additional constraints common to all alternatives were applied to insure
an implementable solution. These common constraints fall into four categories: 1)
constraints which assign congressionally and administratively designated areas to
specific prescriptions, 2) constraints which ensure that the management requirements
are met in each alternative, 3) timber scheduling constraints, and 4) operational
constraints which constrain timber harvest to a realistic solution.

The following requirements, or constraints, were applied to all Spectrum model
alternatives:

P Silvicultural prescriptions were not modeled within the riparian habitat
within any of the management prescription. They were also not allowed
within any semi-primitive motorized or non-motorized areas in any
management prescription, whether the management prescription was
suitable for timber production or not.

P Although lands with a site index below 50 were represented in the model for
growth and yield estimates, those lands were not allowed to be scheduled
for harvest.

P Group selection was prohibited from occurring in yellow pine stands and old
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successional stage stands. Only those lands with a gentle slope near an ESTIMATED
existing road network were made available for group selection. EFFECTS OF
ALTERNATIVES

P The Long-Term Sustained Yield (LTSY) constraint was used to ensure that
the harvest of timber in the last decade is not greater that the long-term

. . . . . , ANALYsIs TooL
timber production capacity of the Forest. Long-term sustained yield capacity Sis 100Ls

. . USED

was computed using the acreage scheduled to each regeneration
prescription applied in the model. SPECTRUM
P The perpetual timber harvest constraint was used to ensure that the CONSTRAINTS

remaining timber inventory would allow achievement of nondeclining
harvest levels beyond the modeling horizon. To achieve this condition the
constraint required that the Forest contain as much timber inventory
volume at the end of the last period as the Forest would have, on the
average, under the management intensities selected in the analysis.
Without this constraint the Spectrum model would have no reason to leave
enough inventory at the end of the planning period to sustain timber harvest
levels into perpetuity.

» The nondeclining yield constraint was used to ensure that the harvest of
timber in a decade was greater than or equal to the harvest of timber in the
previous period. This constraint indirectly limited the model to a lower
present net value and reduced flow of timber in the early decades but also
provided community economic and social stability through the controlled
flow of timber.

P Timber harvests on lands classified as suitable for timber production were
not scheduled for regeneration before the culmination of mean annual
increment (CMAI). This constraint, indirectly applied through the harvest
timing options allowed, ensured that relatively large sawtimber would be
produced and ensured that smaller trees were not harvested before the site
was completely utilized.

P The Allowable Sale Quantity (ASQ) was constrained to be no greater or less
than 10 percent of that in the previous decade in order to provide a more
even flow.

» No timber was modeled to be harvested in Spectrum in semi-primitive non-
motorized or semi-primitive motorized areas.

P Each alternative was modeled with the same objective function: to solve for
the maximization of present net value. The mapping of management
prescriptions for each alternative reflected the overall goals, objectives and
constraints of that alternative so a different objective function was not
needed.

P The ranges of desired early successional habitat for each management
prescription identified by the FWBRE Team were evaluated as constraints in
the model for each alternative. Not all alternatives were able to meet those
constraints. As discussed earlier under rotation ages, the early
successional habitat objectives for management prescriptions 8.A.1, 8.B
and 9.H were not achievable at all unless the rotation age for upland
hardwoods in those management prescriptions was reduced. |n addition,
several constraints were modeled for late successional habitat.
Management prescription 8.A.1 needed at least 20 percent of acres greater
than 100 years old and a minimum of 50 percent of acres greater than 40
years old. Management prescription 8.B needed a minimum of 5 percent of
acres greater than 100 years old. Management prescription 8.C needed a
minimum of 50 percent of acres greater than 40 years old and a minimum
of 25 percent of acres greater than 100 years old. Table B-14 illustrates
all of the desired successional ranges modeled as constraints for all
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alternatives.

P The Spectrum model's selection of uneven-age management was
constrained to be between 200 and 300 acres per decade for management
prescription 8.A.1, between 100 and 300 acres per decade for 7.E.2 and
between 100 and 200 acres per decade for 7.B.

Table B-14. Percent of Early Succession for Each Alternative in Spectrum

|Management Prescription

Early Successional

Mid Successiona.l‘

0ld Successional

Habitat Range| and Older Habita Habitat Range
Range
4.C.2 Geologic - Landslides 0-4%
4.E.1.b Cultural and Heritage Areas — 0-4%
suitable
4.J Urban/Suburban Interface 4-10%
4.K.1 North Creek Special Area 0-4%
7.A Scenic Byway Corridors 0-4%
7.B Scenic Corridors & Sensitive 0-4%)
Viewsheds
7.C OHV Use Areas 4-10%
7.E.1 Dispersed Recreation Areas - 0-4%
Unsuitable
7.E.2 Dispersed Recreation Areas - 4-10%
Suitable
7.F Blue Ridge Parkway Corridor 0-4%
8.A.1 Mid- to Late-Successional For- 4-10%) >=50% >=20%
est Emphasis
8.B Early-Successional Habitat 10-16%) >= 5%
8.C Black Bear Habitat Mgmt 4-10% >= 50%) >= 25%)
8.E.1 Ruffed Grouse Habitat Mgmt 10-16%)
8.E.2.b Peaks of Otter Salamander 0-4%)
8.E.4.b Indiana Bat Secondary Cave 4-10%
8.E.6 Old Field Habitat 4-10%
9.A.1 Source Water Protection Wa- 0-4%
tersheds
9.A.3 Watershed Restoration Areas 0-4%
9.H Management, Maintenance, and 4-10%
Restoration of Plant Associations
to Their Ecological Potential
10.A Sustained Yield Forest Products 10-16%
10.B High Quality Forest Products 10-16%)
10.E Timber w/ Recreation Emphasis 4-10%)

OBJECTIVE FUNCTIONS

The objective function allows specification of an overall objective to be met in a given run

of the model while all constraints otherwise specified are met.

Since the alternative-

dependent mapping of the management prescriptions and the application of the
constraints essentially established the overall objective for each alternative, the Spectrum
models for all of the Jefferson’s alternatives were designed to solve for the most
economical manner in which to accomplish those inherent objectives. Therefore, all of the
alternatives had an objective function to solve for maximum present net value for all

activities and outputs.
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Sediment Yield and Cumulative Effects for Watershed Analysis ESTIMATED

EFFECTS OF
A sediment yield/cumulative effects model was developed (Clingenpeel, 2002) to ALTERNATIVES

estimate sediment yields and analyze the cumulative effects of proposed management
actions on water quality. More technical assumptions associated with the model can be
found in the process paper (Clingenpeel, 2002) with a citation found in the list of
references. The process provided a means to systematically evaluate water quality
conditions for 5% level watersheds covered in whole or in part by the Forest Plan. The
process also provided results that aided in aquatic viability analysis at the community
scale.

The model first determined the current condition of each 5th level watershed (all lands).
This was accomplished by ranking on a relative scale (1 -5) the condition of each
watershed in terms of sediment, point source pollution, stream temperature and altered
stream flow. Sedimentation was assessed based on current land uses represented in
each watershed. Estimates of current sediment were expressed as a percent increase
above a baseline condition (forested, with no roads). Point source pollutants were
expressed as a density (points per square mile). Temperature was assessed based on
the road density in the riparian area and the percent of the riparian area forested in the
1970’s and 1990’s. Altered stream flow was evaluated based on the number of dams,
road density in the riparian area and average density of strip mines (1970’s and 1990’s)
within each 5t level watershed.

Major assumptions associated with the model included:

P Sediment yield is an appropriate surrogate for determining cumulative
impacts to water quality.

P Fifth level watersheds are the appropriate scale of analysis for cumulative
effects to water resource.

P Appropriate erosion coefficients from Dissmeyer and Stump (1978)
approximate erosion rates from land use activities on CNF lands.

The model provided the following information:

P Estimates of the current sediment yield within 5t level watersheds covered
in total or partially by the Forest Plan.

P Estimates of sediment yield attributable to Forest Service activities by
alternative and planning period.

P Estimates of cumulative sediment yields for entire 5t level watersheds (all
ownerships) by alternative and planning period.

P An index of watershed health for 5th level watersheds based on the percent
increase in sediment yield above a baseline condition. The initial watershed
index is determined by using the relative abundance of locally adapted
species with respect to sediment increases. The score is modified based on
physiographic province, percent of national forest ownership within the
watershed, percent of the riparian that is forested, and road density within
riparian.

Prescribed Fire Analysis

The community types in order of importance with regard to fire dependency are: Xeric Pine
and Pine-Oak; Dry Xeric Oak; Dry and Dry Mesic Oak-Pine; and Dry-Mesic Oak. The Xeric
Pine and Pine-Oak and Dry Xeric Oak community types have a mean fire return interval of
5 - 15 years and for this analysis 10 years was used for the calculations. The Dry and
Dry-Mesic Oak-Pine and Dry-Mesic Oak community types have a mean fire return interval
of 10 - 20 years and for this analysis 20 years was used for the calculations. Mean Fire
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Return Intervals were determined by identifying all tree species that occur on the
Jefferson National Forest and reviewing their fire ecology within the Fire Effects
Information System (FEIS), consulting with the Forest Ecologist and reviewing a paper
written by the Assistant Forest Fire Management Officer that included fire return intervals
for several tree species that he had gathered from various research papers. Each species
was then consolidated into one of the nine appropriate Old Growth Community Types.
Based on the range of fire return interval data, an average was calculated for each
community type and expressed as a percentage.

The maximum prescribed burn acres by alternative were calculated for the following four
fire dependent Old Growth Community Types (OGCT): Dry-Mesic Oak; Dry Xeric Oak; Xeric
Pine and Pine-Oak; and Dry and Dry Mesic Oak-Pine. Within each alternative, the acres
for each fire dependent OGCT were stratified into three categories (high, medium and low)
that represented the relative likelihood of how much prescribed burning will be done
within them, depending on the management prescription. It was estimated five percent of
the acres would come from the low, twenty percent from the medium and the remaining
seventy-five percent from the high category. Each acreage figure was then multiplied by
the Mean Fire Return Interval, expressed as a percentage, and the high, medium and low
acres were then totaled for each alternative.

The minimum prescribed burn acres by alternative were calculated using a method
termed as the gap analysis process. For this process, all acres of the planning unit were
utilized in the calculation regardless of fire dependency of individual species. On page 94
of the Terrestrial Technical Report, Report 5 of 5 of the Southern Appalachian
Assessment, Southern Appalachian Man and the Biosphere (SAMAB), the effects of
natural disturbance dynamics in the Appalachians were discussed. “Studies in the
Southern Appalachians have found canopy gaps forming at an average of 0.4 to 2.0
percent of the land area annually (Runkle 1985) ...” As fire is one natural disturbance
occurring on the landscape, his percentages were assigned to the management
prescriptions based on the prescribed fire level that would be applied to each. Originally,
the management prescriptions were broken into four categories of prescribed fire use:
little to no; low; medium; and high and assigned the following corresponding
alues: .004; .01; .015; and .02. Each prescription acreage figure was multiplied by the
corresponding gap analysis value based on the prescribed fire level commensurate for
that particular management prescription and then all prescription acres were totaled for
an alternative total. The prescribed fire level modifier remained constant for all
alternatives. All alternatives were calculated the same with the exception of Alternative E,
the recreation based alternative. Alternative E acres were reduced by approximately
twenty percent to account for a reduced prescribed burning program due to an increased
number of recreationists, smoke/air quality/visual concerns due to more recreationists
enjoying the national forest, and the fact that typically a greater percentage of individuals
are recreating in the fall (for the leaf color change) and spring when prescribed burning
would be conducted. The twenty percent reduction equated to approximately 1,500 acres.

The prescribed fire program was broken out into the four burn types: pine woodland;
balds and grasslands; woodland understory; and silvicultural treatment for oak
regeneration so that particulate matter (PM2.5) emissions could be calculated. The tons
per acre of fuel consumed for each category of burn were calculated for each burn type
and for a minimum and a maximum prescribed burn program by alternative.

Present Net Value Analysis

The 1982 National Forest Management Act (NFMA) implementing regulations (36 CFR
219.1) state that forest plans must “...provide for multiple-use and sustained yield of
goods and services from the National Forest System in a way that maximizes long-term
net public benefits in an environmentally sound manner.” Net public benefits is defined
as the overall value to the Nation of all outputs and positive effects (benefits) less all
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associated inputs and negative effects (costs) whether they can be quantitatively valued
or not. Present net value (PNV) is one of the criteria used to determine net public benefits
(NPB) in benchmarks and alternatives. It is the difference between the discounted value
of all outputs which were assigned a price in the revision and all Forest Service
management and investment costs over the analysis period. The PNV converts all costs
and benefits over a 50 year planning period to a common point in time. Other benefits of
public land management cannot be measured using dollar values. These non-priced
benefits are another criteria used to determine NPB. Each alternative was determined
and analyzed to achieve its goals and objectives in a manner that produced the greatest
PNV while meeting all specified costs and objectives for non-priced benefits. Thus, the
PNV of each alternative estimated the highest value of priced benefits while accounting
for the costs of producing priced benefits, non-priced benefits, and meeting management
requirements. The PNV of each alternative can then be compared directly, even though
the actual costs and benefits occur at different times. Two parameters were used in PNV
analysis: Base year dollars — All monetary values entered into Spectrum and the PNV
analysis were in 2000 dollars. Discount rate — A four percent discount rate was used. It
approximates the return on long-range investments above the rate of inflation. All costs
and benefits were discounted from the midpoint of each decade.

Financial efficiency is defined as how well the dollars invested in each alternative produce
revenues to the agency. Economic efficiency is defined as how well the dollars invested in
each alternative produce benefits to society. Present Net Value (PNV) is used as an
indicator of financial and economic efficiency.

The financial values for range came from RPA estimates and updated to 2000 dollars; for
timber from average 2000 stumpage prices; for minerals from market prices for minerals
from the Minerals Management Agency; and for recreation and wildlife from RPA updated
to 2000 dollars.

For the recreation and wildlife values, a conversion factor of 1.629 was used to convert
from Recreation Visitor Days (RVDs) to “Visits”. This factor was determined by taking the
weighted average of hours for a site visit on the Jefferson and NF in NC (from which we
had specific NVUM data). The weighted average turned out to be 19.5 hours per site visit.
19.5 was divided by 12 (number of hours in an RVD) to get the value of 1.629 visits =to 1
RVD. This factor was multiplied by the 1989 price of an RVD. For example, Hunting had a
1989 price of $33.27. It was increased by a factor of 1.629 to equal $54.18. This price
was then inflated by the Gross National Price Deflator for the year 2000 (a factor of
1.2887) to yield $71.22. Other values used are shown in Table B-15.

Socio-Economic Analysis

Economic effects to local counties were estimated using an economic input-output model
developed with IMPLAN Professional 2.0 (IMPLAN) and are disclosed in Chapter 3 of the
EIS. The IMPLAN model was used to determine total consequences of dollar,
employment, and income changes in selected sectors. Because input-output models are
linear, multipliers or response coefficients need only be calculated once per model and
then applied to the direct change in final demand. A Forest Service-developed
spreadsheet known as “FEAST” (Forest Economic Analysis Spreadsheet Tool) was used to
apply the IMPLAN impact results to each alternative, expressed in units of output. FEAST
transformed the dollar impact for a given industry from IMPLAN to the resource output by
alternative into a specific employment and dollar output.

An impact analysis describes what happens when a change in final sales (e.g. exports and
residents) occurs for goods and services in the model region. Changes in final sales are
the result of multiplying production data (e.g., head months of grazing or recreation visitor
trips) by sales. Economic impacts were estimated for 2010, using the expenditure data
for recreation, wildlife and hunting (U.S. Forest Service’s National Visitor Use and
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Qutput Value

ANALYSIS TooLs Range ($/AUM)

Usep Cattle/Horses $5.50

Socio-Economic Timber (5/MCF)

ANALYSIS Sawtimber-Softwood $688
Sawtimber-Hardwood $1,558
Roundwood-Softwood $143
Roundwd-Hardwood $81

Minerals
Dimenstion Stone ($/Metric Ton) $4.65
Crushed Stone ($/Metric Ton) $3.37
Limestone ($/Metric Ton) $7.89
Natural Gas ($/cubic meter) $0.09
Recreation ($/ Visit)
Camping, Picnicking, Swimming $21.47
MechanizedTravel, Viewing Scenery $16.57
Winter Sports $90.24
Resorts $37.27
Wilderness (backpacking) $45.67
Other Recreation $132.67
Wildlife ($/Visit)
Hunting $71.22
Fishing $141.43
Wildlife Watching $84.88

Monitoring data, (NVUM), and the Fish & Wildlife Service’s wildife use data, respectively);
stumpage estimates for timber, market prices for minerals, and estimated animal
allotment prices for Range. NVUM data were used by Daniel J. Stynes and EricWhite,
Michigan State University, July 2002 to estimate spending profiles of recreation users.
The USDA Forest Service Inventory and Monitoring Institute, Fort Collins, CO estimated
spending profiles from the 1996 U.S. Fish & Wildlife Services wildlife data.

Impacts to local economies are measured in two ways: employment and total income.
Employment is expressed in jobs. A job can be seasonal or year-round, full-time or part-
time. The income measure used was total income expressed in 2000 dollars. Total
income includes both employee compensation (pay plus benefits) and proprietors income
(e.g. self-employed). Impacts to local employment and income were estimated from
outputs from the timber, range, recreation and wildlife/fisheries programs, total forest
service expenditures and employment, and estimated 25% payments to local counties.

TIMBER PROGRAM

Sales data was determined by using timber values multiplied by estimated production
levels for each alternative. Hardwood and softwood sawtimber were processed through
the sawmill industry. Hardwood and softwood roundwood were assumed to processed at
the pulp mill, paper mill and the paperboard mill. If a pulp mill existed, the output was
impacted at that level. Impacts represent the economic activity occurring in all backward
linking sectors associated with the final demand output of the timber industries described
above.
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RANGE PROGRAM ESTIMATED
The best available data for agriculture was found in the 71997 Census of Agriculture EFFECTS OF

& g ) ALTERNATIVES

From this census, data for farm livestock inventory, Table 14, was used. Animal months
of grazing on forest land were provided from the USDA Forest Service “Annual Grazing
Report”. This unit of use information was placed in FEAST to link with IMPLAN impact
data in dollars to yield an impact for the range resource per unit of grazing (AUM).

RECREATION and WILDLIFE/FISH PROGRAMS

Recreation and Wildlife and Hunting trips were derived from the National Visitor Use and
Monitoring survey, 2001 (NVUM). The resulting calculations yielded trips for Resident and
Non-resident Day Use, On National Forest Overnight Use, and Off National Forest
Overnight Use. These use metrics were entered into FEAST to link with IMPLAN impact
response coefficients to yield an impact for recreation and wildlife resources.

While some analysts may not include resident participation in local economy impacts
because there may be substitution opportunities for local residents to spend their
discretionary dollar, it was decided to include resident expenditures in the local economy
with the caveat that these expenditures were “associated” with the impacts not
“responsible” for causing the impacts.

FEDERAL EXPENDITURES AND EMPLOYMENT

A Forest budget was estimated for each alternative, and these estimates were used for
forest expenditures, some of which had local economic effects. Total forest obligations by
budget object code for FY 2000 were obtained from the National Finance Center and
used to identify total forest expenditures. The proportion of funds spent by program varied
by alternative according to the theme for that alternative. Forest Service employment was
estimated by the forest staff based on examination of historical Forest Service
obligations.

To obtain an estimate of total impacts from Forest Service spending, salary and non-
salary portions of the impact were handled separately. Non-salary expenditures were
determined by using the budget object code information noted above. This profile was run
through the model for non-salary expenditures per one million dollars, and the results
multiplied by total forest non-salary expenditures. FEAST was again used to make the
calculations. Local sales to the federal government are treated in the same manner as
exports. Salary impacts result from forest employees spending a portion of their salaries
locally. IMPLAN includes a profile of personal consumption expenditures for several
income categories; the average compensation for an employee on the Southern
Appalachian National Forests fell in the category of $30,