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Appendix B

Description of the
Analysis Process

Introduction
(Section 1)

The Planning Problem

The National Forest Management Act and the
implementing regulations (USDA-Forest Service
1982) require each National Forest to develop a
comprehensive multiple resource land management
plan. These regulations outline a complex, system-
atic process aimed towards the development and
evaluation of alternative Forest plans designed to
resolve public issues and management concerns,
and to capture management opportunities in a cost
efficient manner.

The complexity of this problem for the Ochoco
National Forest and Crooked River National Grass-
land stems from several sources. First, potential
management activities must be scheduled and evalu-
ated over a long period of time, ranging from 50 to
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150 years. Second, the entire National Forest and
Grassland, approximately one million acres in size,
need to be assessed simultaneously. A wide variety
of conditions exists within this area. For resource
plans to be effective management tools, the direc-
tion provided must be specific enough to enable
project level planners to readily determine if con-
templated activities contribute towards and are
consistent with Forest-wide goals and objectives. In
addition, potential activity schedules need to be as-
sessed relative to multiple resource criteria. These
resources include many types of fish and wildhfe,
recreation, range, tumber, water, minerals, and cul-
tural assets.

The need to ensure that the scheduled activities are
cost efficient adds an additional complexity. Related
to this problem 1s the fact that, in many cases, a
proposed management regime that appears to be
best for aspecificsite or timber stand will not be best
from a Forest-wide perspective. Constraints placed
upon timber harvest, which require harvest levels to
remain at a given level, can cause this condition.

The scope, complexity, and cost efficiency orienta-
tion of this planning process led the Washington
Office of the USDA-Forest Service to conclude that
National Forests must use hnear programming (LP)
as the central analysis tool. The optimization char-
acteristic of LP ensures cost efficient allocation of
land, labor, and capital resources. Additionally, LP
appears to effectively deal with the complexities
described above.

The Planning Process

The planning process described in the NFMA regu-
lations (USDA-Forest Service 1982) was conceived
within the framework of systems analysis. That is,
the planning process was seen as a rational, analyti-
cal means of solving the complex problems associ-
ated with multiple-use forest management. The ten
step planning process described below s outlined 1n
the NFMA regulations and 1s intended to meet the
requrements of both NEPA and NFMA.
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Step 1: Identification of issues, concerns, and oppor-
tunities - In any systematic approach to problem
solving, the first step is to identify the problem In
this step, the interdisciplinary team (ID Team)
identifies and evaluates public issues, manage-
ment concerns, and resource use and develop-
ment opportunities, What does the public want?
What does the Forest Service want? What needs
to be done?

Step 2: Planning criteria - The issues, concerns, and
opportunities (ICO’s) collected and evaluated in
Step 1 are be used to develop decision criteria for
evaluating alternatives. Planning criteria are also
used to guide the collection and use of inventory
data and information, analysis of the manage-
ment sifuation, and the design and formulation of
alternatives. What tests, rules, and guidelines are
needed to complete the plan and select the best
solution?

Step 3: Inventory data and information collection -
Based on the ICO’s, data is collected which will
allow analysis of the problems identified. What
and where are the resources available? In what
amounts?

Step 4: Analysis of the management situation - In
this stage, the Forest estimates the range of vari-
ous goods and services it can produce, the poten-
tial to resolve public issues and management
concerns, and the technical and economic feasi-
bility of providing various levels of goods and
services. The primary purpose of this step 1s to
provide a basis for formulating a broad range of
alternatives.

Step 5: Formulation of alternatives - A broad and
reasonable range of Forest Plan alternatives 1s
formulated to provide a variety of ways of re-
sponding to the ICO’s. Each major problem must
be addressed in at least one aliernative.

Step 6: Estimated effects of alternatives - This stage
estimates and displays the physical, biological,
economic, and social effects of implementing each
alternative. What will happen if a certan set of
management prescriptions 1s chosen?
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Step 7: Evaluation of alternatives - The significant
physical, biological, economic, and social effects
of each management alternative are evaluated
withrespect to the decision criteria established n
Step 2.

Step 8: Selection of alternative - Using the decision
criteria, a preferred alternative 15 selected.

Step 9: Plan implementation - The preferred alter-
native will be used to develop multi-year program
proposals. These proposalswill be consistent with
the standards and guidelines set forth in the Plan.

Step 10: Monitoring and evaluation - A monitoring
planisestablished to evaluate how well objectives
have been met and how closely standards and
guidelines have been applied. Periodic evaluation
reports are required. Based on these reports the
Plan may be revised or amended if necessary.

This process can be viewed more broadly as occur-
ring 1n three phases:(1) judgmental phase, (2) ana-
lytical phase, and (3) execution phase. Planning
Steps 1, 2, 7, and 8 make up the judgmental or
selection phase of the process. In this phase, ICO’s
are identified, and decision criteria are established.
Then, based on the analytical phase, alternatives are
evaluated and a preferred alternative is chosen.

No one alternative will satisfy all goals and objec-
tives better than all others. The decision maker
compares the trade-offs between alternatives and
decides which balance of outputs, conditions, and
uses represented by an alternative maximizes net
public benefits.

Planmngsteps 3, 4, 5, and 6 represent the analytical
phase of the process. Appendix B is primarily con-
cerned with this portion of the process. In this phase,
data is collected which addresses the ICO’s and
objectives of the Forest. Estimates of the Forest’s
potentialto address the ICO’s are developed. Alter-
natives which focus on producing various combina-
tion of goods and services are developed and the
effects estimated. This information is then provided
to the decision maker to use in choosing a preferred
alternative,

The final phase 1s implementation and monitoring
(planning Steps 9 and 10). Planned actions will not



always produce the desired results. Through moni-
toring and evaluation, inconsistencies between de-
sired conditions and actual results can be identified
and corrected.

Changes Between the DEIS
and FEIS

As a result of responding to comments received
from public and organizations following the release
of the Draft EIS, the following listing is asummary of
changes made for this Final EIS. These changes are
the result of a concerted Forest effort to respond to
comments received during the Draft review process.
The changes revolved around data and data sources,
processes, additions of new issues, additional analy-
sis, and the elimination or modification of DEIS
alternatives or the development of new alternatives.

New and Expanded issues

Between the DEIS and FEIS the timber 1ssue was
broadened to include uneven-aged management and
large diameter ponderosa pine; four newissues were
also identified: anadromous fish, historic trail pres-
ervation, off-road vehicle use (ORV), and Round
Mountamn. The following sections describe the changes
made since the DEIS to deal with new or updated
issues or new ways of addressing the old 1ssues.

New Prescriptions and Yield Streams
Applied in FORPLAN Model

Uneven-aged timber management applied to pon-
derosa pine on general forest (20" target size).

Uneven-aged timber management applied to pon-
derosa pincinspecial areas with 30-inch DBH target
size:Lookout Mountain, Stein’s Pillar, Deep Creek,
North Fork Crooked River.

Uneven-aged timber management {group selection)
applied to mixed conifer in some areas.

Extended rotation ages and new thinning cycles for
ponderosa pine 1n general forest.

More reliance on mixed conifer to produce cover for
big game.
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Acres and Timber Yield Tables

Acres - Condition classes (i.e. the amount of pine
sawlogs, saplings, etc.) have been updated from the
1983 information used in the DEIS. This was done
to more accurately assess timber harvest scheduling
and its associated outputs and effects.

Timber Yield Tables - Yield tables were updated to
reflect the growth that has occurred in the last five
years in order to more accurately determine outputs
and effects.

Other

New elk coefficients.
New Habrtat Effectiveness model for elk.

New mapping systems (Mount Hood Map, LIDES,
Plot 7) installed forvisual and analytical capabilities.

Standard view shed procedures eliminated n favor
of set width (1200 ft )

New riparian analysis and scheduling based on up-
dated stream condition inventory.

Potential water developments for ivestock and wild-
life re-evaluated.

Existing old growth inventory updated.

Anadromous fisheries identified. The analysis in-
cluded resource production relationships and eco-
nomic parameters.

Potential for mineral exploration and leasing, eco-
nomic value of mineral leases incorporated.

Potential for capital investments concerning devel-
oped and dispersed recreation, including trails, re-
evaluated.

Alternatives
Alternatives B-Dep, D, E, F, G, H, H-Dep have
been dropped.

Alternatives B and C have been modified to incor-
porate new ICO’s,

Alternatives A and E-Dep have been updated.

Alternative I has been developed based on ICO
during the DEIS review process and is the preferred
alternative.
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Inventory Data and
Information
Collection

(Section 2)

Overview

Following the identification of ICO’s and planning
criteria, the Forest made some basic decisions con-
cerning the types of inventory data to be used and
the methods of organizing this information. Two
different forms of information were recognized by
the ID team as essential to complete the task. The
first form consists of data tied to a map base. Timber
stand mapping or potential big game management
areas are examples of this form. The frequent and
varied needs to relate these inventories to each
other, and to aggregate or disaggregate massive
amounts of data at several different levels, led the
Forest to develop an automated geographic data
base using the RZMAP software system at the Fort
Collins Computer Center (FCCC). The second
general type of data needed were items not tied to a
map base. For example, forage yield data or cost
dataapplyto certain categores without reference to
a specific geographic location. Each of the individ-
ual ID team members and forest specialists organ-
ized this information in the most efficient manner
for the intended use. The following page briefly
describes data base development and some of the
major uses of the Forest’s inventory data.

At the time the Forest planming process was initi-
ated, a new timber inventory was already underway
on the Forest. This inventory was completed in
1982. The stand mapping completed for this inven-
tory provided the most recent and accurate map of
the Forest’s imbered vegetation Consequently, this
map was heavily relied upon throughout the plan-
ning process and was the basis for development of
analysis areas (see Section 3, pages B-18 through B-
20). For most other resources, the ID team felt that
adequate data was already available or could be
readily assembled. In some cases, better mventory
data would have been very useful had time and
dollars permitted major new inventories. In order to
adequately address public comment to our DEIS,
updates were made to our riparian, old growth, and
range structural improvement data. Section 2, pages
B-7 through B-9, gives a brief summary of the major
datasources used and the general reliability of each.

Changes Between the DEIS
and FEIS

The major changes discussed in this section are the
new or updated data concerning old growth, ripar-
ian condition, water developments, and the installa-
tion of new computerized mapping systems.

Data Organization and
Use

Data Base Development

The Forest considered use of several different geo-
graphic data bases before settling on RZMAP.
R2MAP is a simple grid cell mapping system avail-
able to the forest through the FCCC. The system
was thoroughly tested at the time this decision was
made and had, in fact, been used previously on the
QOchoco for a limited area n a unit planning effort.
Selection of a grid cell size and map scale was neces-



sary to initiate data base construction. Three differ-
ent scales were considered for use: 1" to the mile, 2"
to the mule, or 2 64" to the mile. The latter scale,
2.64" to the mile, is the one used 1n the standard 7 5
minute USGS quad series which has been adopted
by the Region for the primary base map series.
Regional Office support and the suitability of this
scale for most of the forest’s mapping needs led the
ID team to select this scale. The most convenient
grid cell size for this scale is approximately three
acres per cell. Given that several of our inventories
were mapped to a 2-3 acre resolution, and the ID
team wanted to retain as much accuracy as feasible,
the use of a three acre grid cell size seemed appro-
priate and was adopted.

Many different layers of data were identified by the
ID team as necessary for calculation of outputs,
conditions, costs, and effects for the Forest Plan. In
most cases it was apparent that use of the RZMAP
data base would be an efficient method to provide
the necessary data. Existing mapped data was gath-
ered from several sources (TRI, specialist’s maps,
inventory records, ctc.) Easily mapped information
was prepared where none existed at the time. In
most cases this information was placed on 2.64" to
the mile quad maps or 4" to the mile quad maps.

Coding schemes were developed for each layer us-
ing two character codes for each attribute. An up-to-
date code book containing all of these codes is
maintamed 1n the planning files. Each of the input
layers was then coded, quad by quad, by placing an
acetate grid over the source map and placing the
appropriate attribute code on the grid. These maps
were then entered onto floppy disks via a RZMAP
data entry program (GRIDENT) available on TI-
990 intelligent terminals, and transmitted to FCCC.
The various programs of the RZMAP system were
then available to format the data and perform the
basic functions of a grid cell mapping system. Each
of the layers input was overlaid against an ownership
base layer to ensure that consistent boundaries were
present on each layer. Updates, changes, or correc-
tions to data already in the system were accom-
plished by either changing the codes, changing indi-
vidual cells, or re-inputting affected quads.
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The selection of layers to include in R2ZMAP fol-
lowed from several criteria. The major need for
forest planning was the ability to combine basic re-
source data and geographic locations into analysis
areas and relate those acreages to potential land
allocations. Therefore, basic resource data, geo-
graphic locators, and potential land allocations were
selected for inclusion in the data base. Other layers
were included to help provide data for the calcula-
tion of costs, yields, constraint values, or acreage
adjustments. Additional criteria involved in the
decision to include or exclude potential layers -
cluded: 1) time or costs to map, code and enter, 2)
frequency of potential use, 3) stability of data, 4)
importance of related ICO’s, 5) complete current
data available, and 6) potential for development of
new applications. As needs and conditions changed
new layers were added and/or revisions made to
existing layers. Between the DEIS and FEIS, the
Forest undertook an extensive effort in updating its
mapping capabilitics. Computer maps were pro-
duced with Mount Hood Map, LIDES, and Plot 7.

Major Uses of Inventory Data

Analysis Areas

In current planning processes the land and resource
base is described 1n terms of a set of delineators that
define analysis areas. Analysis areas represent ag-
gregations of many individual mapping units that are
identified with identical delineators. Without refer-
ence to these individual units, sometimes called
capability areas, analysis areas lose site specificity.
The fact that forest planning attempts to deal com-
prehensively with multiple resources across an en-
tire Forest requires that analysis area delineators
reflect fairlybroad conditions. Theselection of these
identifiers is an important step, however, since the
composition of an analysis area defines the range of
management activities appropriate for a given ob-
jective and the resultant costs and yields. The analy-
sis model FORPLAN does much of the assignment
of prescriptions to analysis areas based upon these
costs and yields.
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Analysis areas were constructed by overlaying sev-
eral resource inventories (District boundaries, un-
roaded areas, working groups, slope classes, timber
size classes, and forage productivity classes) with the
R2MAP data base and aggregating small units into
larger ones. Verification of the spatial feastbility of
the model results also requires that analysis areas be
represented on a map. In addition to these func-
tions, use of RZMAP has allowed the Forest to effi-
ciently determine how each analysis area relates to
broader land classifications.

Costs and Yields

In order to estimate various costs and yields, data
was assembled from many sources. In some cases,
data representing several years experience were av-
eraged together (e.g. precommercial thinning cosis).
In other situations, historical data were not repre-
sentative of anticipated practices, and estimates were
constructed (e.g. reforestation costs). Another ex-
ample of data usage to construct production coeffi-
cients involved using Forest plantation data to drive
a simulation model (e.g. timber yields from PROG-
NOSIS). The Forest’s RZMAP data base aided mn
the construction of production coefficients by pro-
viding the acreages of specific categories within
other more general categories. More specific data
could then be averaged together, using acreages as
weights for use within the broader classifications
(e.g. forage yields by fairly broad working groups).
The derivation of production coefficients is dis-
cussed 1n more detail in Section 3, pages B-44 through
B-45 (yields) and Section 4, pages B-51 through
B-52 (costs). Section 2 contains a summary of major
data sources used by the Forest.

Timber Suitability

The Forest followed a process to determine which
timbered lands were unsuitable for timber manage-
ment according to Regional and National direction
This process included a screen for regencration
difficulty. The Forest’s soil resource inveniory was
used to locate areas with potential regeneration
difficulty. Field checking focused on those sites and,
when completed, resulted 1n a new map of venfied
unsuitable areas. This inventory was entered nto
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the Forest’s data base and overlaid with the timber
map, resulting in an updated suitable timber map.
The timber suitability process and results are pre-
sented in more detail in Chapter 3 of the FEIS
(pages 3-62 through 3-65).

Alternative Development

A basic need in the development of alternatives was
inventory data describing the land base (analysis
areas). Section 3, pages B-18 through B-2(, contains
a description of the Forest’s analysis areas. Analysis
areas provided the basis for the scheduling of activi-
ties and estimation of outputs, costs, and effects for
each alternative Asdescribed above, data were also
essential for estimation of the production coeffi-
cients vsed to drive the Forest’s FORPLAN Model.
Additionally, it was essential to relate the activities
scheduled on individual analysis areas to broader
land classifications smitable for implementation of
management direction for each alternative (man-
agement areas). Potential management areas were
inventoried for many of the management area pre-
scriptions (big game, visual corridors, recreation
areas, etc.) The Forest’s RZMAP data base greatly
facilitated this task.

Implementation and Monitoring
Inventory data will continue to be essential when
the plan moves into the implementation and moni-
toring phases Activities will be scheduled for 1m-
plementation by referring the analysis areas on which
they are scheduled to management areas. Changes
in analysis areas, primarily due to timber harvest ac-
tivities, will be reflected in an updated inventory to
guide future actwvity scheduling. Data collected to
monutor activities will be stored to facihtate mid-
course corrections and future analyses. More detail
can be found in the Proposed Forest Plan docu-
ment, particularly in the monitoring plan.



Summary of Major Data
Sources

Major data sources used in the planning process are
summarized below,

Recreation Information Management (RIM) - This
system consists of two major components. The
first of these, a facility condition inventory, iden-
tifies maintenance and reconstruction needs for
all developed facilities on the Forest. The second
aspect of RIM contains recreation use estimates
for each recreational activity, within each Rec-
reation Opportunity Spectrum (ROS) class. This
data provided the basis for recreational use pro-
jections by alternative (1982, updated 1988).

Recreation Opportunity Spectrum (ROS) - This
inventory establishes the recreation potential on
the Forest for various types of recreational op-
portunities (1983, revised 1985).

Trail System Inventory - This map shows existing
and potential trail segments, existing trail condi-
tions, and trail maintenance priorities. Trail sys-
tems for each alternative were developed from
this information (1983, updated 1985, 1988).

RARE II and Roadless Area Inventories - These
maps identify roadless area boundaries, accord-

ing to Regional criteria, for use in the alternatives
(1978, 1984).

Visual Quality Objectives (VQO) - The Forest was
inventoried according to visual quality objectives
as determined through a combination of variety
class and sensitivity levels. This data guided appli-
cation of management area prescriptions designed
to retan or partially retain natural beauty (1983,
revised 1985,1988).

Existing Visual Condition Map (EVC) - This map
depicts the existing visual condition of the Forest,
interms of the degree towhich an area appears to
have been altered by man’s activities. By estab-
lishing a reference point, this inventory allows a
determination of how the alternatives alter exist-
ing visual conditions (1983).
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Big Game Winter Range and Summer Range Areas
- Based on big game habitat differences and ac-
tual big game usage, this map depicts the associ-
ated summer range and winter range areas used
byvarious subpopulations across the Forest. This
inventory was used to develop big game popula-
tion projections, and to help develop manage-
ment areas for the alternatives (updated 1-20-
87).

Crown Closure/Thermal Cover - Adata set describ-
ing the relationship between timber stand crown
closure and big game thermal cover values was
used to evaluate and control big game habitat
(updated 6-26-84).

Old Growth - Maps of stands currently in an old
growth condition were used to help identify how
existing old growth would be affected by the alter-
natives, Maps of potential old growth manage-
ment areas, based largely on distribution criteria,
were used to help develop alternatives (3-15-88).

Nationwide Rivers Inventory - This inventory was
conducted by the National Park Service, and served
toidentify which rivers on the Forest have the po-
tential to be classified as Wild or Scenic Rivers
(1982).

Watershed Condition - Watersheds were classified
according to soil depth, riparian condition, road
concentrations, and compaction hazards to help
schedule timber harvests while meeting soil and
water requirements (11-84).

Soil Resource Inventory (SRI) - This inventory
identifies mapping units according to soil charac-
teristics, vegetation, slope, aspect, landform, and
bedrock characteristics. It was used to identify
cost differences, suitability for some types of ac-
tivities, and mitigation measures (12-77).

Riparian Improvement Schedule - This inventory
identifies soil, water, and riparian problem areas,
and was used to help determine costs and apply
prescriptions (1-15-87).

Watershed Improvement Schedule - This inventory
identifies soil, water, and riparian problem areas,
and was used to help determine costs and apply
prescriptions (1-12-89).



FEIS
Appendix B

Physical and Biological Stream Surveys - Physical
and biological data on most of the Forest’s major
streams were used to help develop and apply ri-
parian prescriptions (1972-79).

Timber Inventory - The timber inventory and asso-
ciated stand mapping was recently accomplished
{1980-1982) and was the primary data used to de-
scribe the Forest’s timbered vegetation. The stand
mapping was a major part of the analysis area
stratification. Timber volume and growth by spe-
cies from the inventory were used as the basis for
existing stands yield tables.

Managed Timber Yield Table Data- Severalsources
of data were used to develop and calibrate the
timber yield tables for regenerated stands. Plot
data from actual Forest plantations and naturally
regenerated areas formed the main data input to
the PROGNOSIS model used to generate these
tables. Additionally, Forest stand exam data,
previous mventory statistics, and published site
index tables were used to calibrate the growth and
yield model (1985, updated 1987).

Timber Suitabihity Map - Lands unsuitable for tim-
ber production due to physical and biological
conditions that prevent successful regeneration
were identified based on soil mapping, district ex-
perience, and field checking (1983).

Ecoclass Inventory - The Forest was mapped nto
plant communities using the classification estab-
lished 1n the “Plant Communities of the Blue
Mountains” guide. This map base provided a
means of stratifying analysis areas for non-timber
vegetation. Forage production data from the guide
for each of these ecoclasses was used to develop
livestock yields.

Cultural Resource Inventory - This inventory con-
tains site specific data for the pre-historic sites
known to exist on the Forest, and provided the
context for the estimation of effects for the alter-
natives. (1976-present)

Transportation Sheds and Road Map - Areas of the
Forest were mapped into transportation sheds,
thereby delineating areas of similar traffic pat-
terns and costs. This facilitated analysis of cost

efficient transportation investments, and tied
directly to a map of existing road segments and
conditions (1989).

Road Management Plan - This plan contains data
identifying road segment categories, mileages,
travel times, haul and maintenance costs, con-
struction/reconstruction needs and costs, and
existing traffic levels. This provided the basicdata
for the Forest network analysis for each alterna-
tive (1989).

Slope Map - The Forest and Grassland was mapped
into two slope classes to help determine appro-
priate activities and costs, and to schedule pre-
scriptions efficiently (1983).

Timber Sale Appraisal Records (2400-17 Forms) -
This data set was used to develop stumpage val-
ues and logging costs (76-84).

ADVENT/RPA Cost Data - Actual expenditures
and planned costs were used to help develop cost
data (76-86)

IMPLAN National and County Data Files, 1982 -
These data describe the local counties’ econo-
mies and the inter-industry transactions that oc-
cur as goods are produced and sold. They formed
the base data used by IMPLAN to help predict
local economic impacts of the alternatives.

Output Expenditure Data - These are used in the
IMPLAN model. They compute the effect upon
given sectors in the local economy of changing a
unit of Forest outputs. This allows IMPLAN to
trace the effect of the alternatives on local jobs
and mncome. Some expenditure data was com-
puted from the IMPLAN model for 1982, other
data was originally computed for 1977 and then
updated to 1982,

Socio-Economic Overview - A contractor prepared
overview described the social constitution of the
local area. This was used as the basis to describe
the effects of the alternatives on social patterns
and trends (2-82).

Fuels inventory - Project-level site-specific fuels
mventories were used to select fuels models for
the Fire Analysis System (late 1970’s to early
80’s).



Fire History/Weather History Records - Thesc his-
toric records provided the baseline data for the
Fire Analysis System. This system was used to
determine the most cost efficient fire suppression
strategies given these historic probabilities of fire
behawvior and weather (1970-79).

Brush Disposal (BD) Appraisals - These appraisals
provided data used to develop BD costs for effi-
cient treatment scheduling (1980-84).

Mineral Potential Reports and Maps - Twoseparate
documents were prepared - one for the Crooked
River National Grassland (6/88) and one for the
OchocoNational Forest (3/89). These documents
discuss locatable and leasable minerals, address-
ing the geology of the area, historic mine produc-
tion, and mineral potential. Both documents in-
clude mineral potential maps that are reproduced
in the Plans. The documents are available for
review in the Supervisor’s Office.
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The Forest Planning
Model (FORPLAN)

(Section 3)

Overview

Forest planning is a very complex process. An
enormous amount of information must be consid-
ered before an alternative management plan can be
recommended as the one which best addresses the
issues, concerns, and opportunities identified at the
outset of the planning problem. Because of this
complexity, several interrelated computer models
and analytical tools have been utilized to help deter-
mine the decision space within which alternatives
can be developed, and to evaluate their associated
outputs and effects.

One of these models is called FORPLAN. The
name is an acronym for FORest PLANning Model.
FORPLAN is a computerized linear programming
(LP) model which has its roots in RAM (Resource
Allocation Model) and MUSYC (Multiple-Use
Sustained Yield Calculations). It is composed of a
matrix generator, a linear programming solution
system (FMPS), and a report writer. Within the
bounds of the matrix generator and the FMPS solu-
tion package, the user is allowed a great deal of
latitude in formulating the mathematical represen-
tation of the forest planning problem to be analyzed.
Our modeling analysis was performed with Version
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I, Release 14. The system is maintained and oper-
ated on the Univac computer at Fort Collins, Colo-
rado.

The Ochoco FORPLAN Model was specifically
designed to help the Interdisciplinary Planning Team
analyze the economic and production tradeoffs as-
soctated with the recreation, timber, visuals, range,
water, and wildlife resources, and to help evaluate
the extent towhich various alternative management
scenarios were able to address and resolve the iden-
tified planning issues. One key step in the develop-
ment of the FORPLAN Model was to divide the
Forest and Grassland into analysis areas Analysis
areas are tracts of land with relatively homogeneous
characteristics in terms of the outputs and effects
that are being analyzed in the FORPLAN Model.
Their delineations were intended to capture the
significant social, biological, and economic differ-
ences 1n the way the land responds to alternative
management strategies. The focus of the deline-
ations was upon the planning issues.

In the FORPLAN Model, analysis arcas were as-
signed to management emphases in order to achieve
the resource management objectives of a particular
benchmark analysis or alternative. “Management
emphasis” is a FORPLAN term and is directly re-
lated to the “management areas” described in Chap-
ter 2. Each management area has a set of standards
and guidelines concerning how the resources in that
area are to be managed to meet multiple use objec-
tives. These are termed management prescriptions
(see Appendix D). Six to ten different management
emphases were avatlable to each analysis area, de-
pending upon its resource production opportuni-
ties.,

In turn, “modeling prescriptions” were developed
to achieve the multiple use objectives of each man-
agement area. In FORPLAN these are referred to
as combinations of management emphases and in-
tensities. Modeling prescriptions are combinations
of scheduled activities and practices, and their asso-
ciated outputs and effects The modeling prescrip-
tions and their range of timing choices are repre-
sented as decision variables in FORPLAN. The
outputs and effects associated with the prescription
choices are represented as mathematical coefficients
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mthe respective decision variables. FORPLAN had
from one to twenty prescriptions to choose from for
cach management emphasis for each analysis area.
In addition, dozens of different timing patterns and
rotations were provided for most management
emphases-management intensity combinations on
timbered lands

The prescriptions FORPLAN selected depended
upon the objective function and the set of con-
straints used to represent a particular benchmark or
land management plan alternative. The objective
function was usually to maximize present net value
or the production of timber. These were subject to
first satisfying all the specified constraints. Con-
straints were designed to guarantee the spatial and
temporal feasibility of land allocation and harvest
scheduling choices. Once the model had determined
that a feasible solution existed by satisfying all of the
constraints, 1t would then search for the set of pre-
scriptions and timing choices which permitted it to
optimize the solution according to the specified
objective function.

Since operation and interpretation of the Ochoco’s
FORPLAN model must be consistent with the basic
assumptions and limitations of LP, many analyses
must be performed to fully analyze resource oppor-
tunities and trade-offs.

The next 3 segments of this section describe the
concepts underlying the Forest’s model and how the
model was used to fully evaluate the ICO’s. The last
four segments of this section describe more com-
pletely the Ochoco’s FORPLAN model.

Changes Between the DEIS
and FEIS

The changes described in this section relate to a
number of facets of the use of the FORPLAN
model. The incorporation of new issues, and how
these issues relate to modeling characteristics, 1s
described. The section also discusses new analysis of
such 1ssues as uneven-aged management and elk
habrtat. The description of the use of other model-
ing tools has been expanded. Finally, the updating of
analysis areas and management areas, and the devel-
opment of new yield tables are explained.




Analysis Process

Ochoco Model Design and
Relationship to ICO’S

Modeling Assumptions

Ideally, Forests would be able to take full advantage
of the optimization characteristic of LP to allow the
scheduling of activities from a full set of prescrip-
tions that completely describe production poten-
tials for all relevant resources. Prescription selec-
tion by LP could be based on economic efficiency
criteria alone, since all the relevant resources, with
competing economic values, would be represented
in the model . Differences 1n the land’s ability to
provide these outputs would all be reflected in the
land and resource stratification, allowing the model
to differentiate between production functions to
find the most efficient set of prescriptions. The land
stratification would also contain specific geographic
boundaries, enabling control of modeling inputs,
outputs, effects, or conditions within these areas to
ensure feasible activity schedules. The resulting
solution would represent assignment of manage-
ment direction to suitable, geographically coherent
management areas,

Several assumptions underliec the ideal approach
described above. Relationships expressed in the LP
matrix must be congruent with the fundamental
mathematical assumptions of LP. Activity variables
are assumed to be linear and homogencous. All
significant aspects of the production functions to be
analyzed must be known and quantifiable. Data
required to categorize and measure these produc-
tive interrelationships must also be available. All
resource values must be known and quantifiable. If
the above assumptions can be met, current technol-
ogy must be available to construct and solve the LP
within reasonable time frames and without undue
expense.

Ochoco Planning Problems And

Modeling Characteristics

Design and development of modeling and analysis
processes on the Ochoco required a determination
of the public issues, management concerns, and
resource opportunities to be addressed in the plan-
ning effort, These ICO’s defined the objectives to be
represented. Delineation of analysis areas, develop-
ment of prescriptions, and model design were all
influenced by the content of the ICO’s. Conse-
quently, the first step to understanding the Ochoco’s
LP model and its capabilities and limitations is to
identify the planning problems being addressed. Data
gathered from public involvement processes and

TABLE B-3-1
ISSUES, CONCERNS, AND OPPORTUNITIES FOR THE OCHOCO
NATIONAL FOREST AND CROOKED RIVER NATIONAL GRASSLAND
As Presented n the DEIS

What should be the level of timber production?

What habitat levels should be provided for big game?

©Co-dodbwumn-=

How much old growth habitat should be provided?

How can activities on the Forest and Grassland benefit social and economic wants and needs of local communities?
What is the appropriate level of livestock grazing and intensity of range management?

How should ripanan areas be managed to meet vanious resource nesds?

What road system should be provided to meet public, commercial, and administrative access needs?

How much roadless recreation opportunity should be provided?
What level of emphasis should be placed on management of scenic resources?

10 To what extent should firewood be provided to mest demand?
11 How much habrtat should be provided for wildlife species dependent upon dead trees?
12 To what extent should the Forest provide for winter sports activities?
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from Forest personnel were analyzed to develop a
list of ICO’s (Table B-3-1). Appendix A describes
the evaluation of these ICO’s and Chapter 1 summa-
rizes them. The following paragraphs summarize
the factors affecting production of key outputs and
effects related to these ICO’s, and the adaptability
of these factors to LP modeling.

A few of the more important issucs facing the Ochoco
are the level of timber harvest, species mix, and size
of material. The scheduling of intermediate and re-
generation harvests, and the timing and stocking
level of reforestation methods and precommercial
thinnings, are the major activities affecting timber
growth. The size class and species mx of the stand-
ing timber inventory 1s the other major component
of harvest level projections. Fortunately, use of LP
is well suited to analysis of timber harvest schedules
(Ware and Clutter 1971, Navon 1971, Johnson and
Scheurman 1977, and Johnson and Jones 1980).
Different timber types can be reflected in the analy-
sis area stratification, and inputs related to the ac-
tivities described above are reasonably linear in the
production of timber. In fact, FORPLAN (Johnson
et al. 1980) contains many features of the harvest
scheduling model called MUSYC (Johnson and Jones
1980). Adequate analysis of the combinations of
stand treatment options that best meet Forest ob-
jectives and constramnts consumes a great deal of
model space, however. Each of the treatment se-
quences for an analysis area needs to have many
scheduling choices available to provide the LP with
sufficient flexibility.

The issue of social and economic impacts 1s to some
degree a composite of all the ICO’s, since the reso-
lution of any ICO has a social and/or economic
impact. Several related aspects of social and eco-
nomicconcerns comprise this ICO. One major focus
of this issue is the provision of job opportumties and
income to the local area. Forest Service planning
processes employ an input-output model (IMPLAN)
to trace the effects of changes in National Forest
outputs through the local economy to estimate the
impact on local jobs and income. Within this con-
text, factors relating to commodity and non-com-
modity production, and the economics thereof, that
affect local jobs and income deal directly with this
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issue. A second aspect of this ICO arises primarly
from a national management concern for determi-
nation of the most cost efficient set of prescriptions
appropriate for a given set of objectives. This con-
cern focuses on attaining the most efficient use of
capitalin the national economy, thereby maximizing
national wealth. A major factor affecting and limit-
ing analysis of this concern is lack of good, specific
cost data. This concern 1s a composite of all ICO’s
but places greater emphasis on those ICO’s with
larger economic implications. A third component of
this ICO stems from a national concern to maintain
or attain a high level of returns to the Federal
treasury. All three of these components are most
affected by the level and scheduling of timber har-
vest and timber management practices.

A third major ICO for the Ochoco concerns the
number of animal unit months (AUM’s) permitted
for livestock. Factors affecting the level of forage
available for livestock include the particular analysis
area, timber stand density, application of nonstruc-
tural improvements, and the percentage of total
forage production allocated to livestock. These ac-
tivities can be reasonably represented as coeffi-
cients in a LP. The presence or absence of water
sources also affects livestock yields, as this controls
the area over which livestock graze This spatial dis-
tribution factor 1s more difficuit to deal with, how-
ever, since it is related to factors which are hard to
measure and do not completely fit the linearity and
homogeneity assumption of LP. The water improve-
ments associated with a prescription should be
modeled as a step function, not a hinear function. In
the context of forest planning, the steps may be small
enough that this is not a significant problem. An-
other problem associated with water improvements
is that the area served by one development usually
encompasses several analysis areas with different
yields, thus distorting LP coefficients developed for
specific analysis areas. Additionally, an economic
analysis of water development opportunities would
need to account for differences in the land base
which cause water improvement costs to vary widely.
Measurement and categorization of those differ-
ences would involve accounting for topographical,
climatic, and historical variations, and would be a
difficult task at best.



The spatial distribution of livestock 1s a major aspect
of another important ICO; i.e., riparian area condi-
tions. Livestock concentration in niparian zones often
reduces vegetative shading, which increases stream
temperature and reduces channel stability. In order
to attain riparian objectives, activitics need to be
coordinated along and adjacent to lengthy stream
segments. This aspect of the issue and the highly
constrained management prescribed for these areas
greatly reduces the value of modeling activity opti-
mization within riparian zones on a per acre basis.
For example, timber management practices 1nflu-
ence the shading present over streams, thereby af-
fecting stream temperature. Achievement of spe-
cific temperature objectives requires consistent treat-
ment over [ong stream reaches. Additional difficul-
ties with modeling riparian area choices include an
inabulity to quantify the aesthetic, vegetative diver-
sity, and non-game wildlife values obtained, and lack
of accurate in-place data within riparian influence
zones.

Similar modeling problems hinder efforts to effec-
tively analyze transportation-related questions and
problems within the LP. Development of reason-
able network road construction and reconstruction
costs requires site-specific knowledge within the
model of the activities scheduled and the associated
management area objectives. Roads are built by
segments that must follow a certain sequence and
are not linearly related to prescriptions applied to
spatially disjunct analysis arcas on a per acre basis.
Transportation planning models are available for
use (Kirby, et al.,, 1980), but making an effective
linkage between models requires large amounts of
model space in the LP to provide a usable degree of
spatial resolution. Even with fairly specific geo-
graphic boundaries, the loading of harvest volumes
from analysis areas to road network nodes still re-
quires somewhat arbitrary assumptions This 1s one
of the most difficult problems to deal with since road
related costs are a significant portion of the total
costs on the Ochoco.

Analysis of big game habitat levels s one of the more
complex and interesting modeling problems. The
major component of big game habitat 18 the amount
and spatial arrangement of cover and forage over
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broad areas. Sufficiently large contiguous blocks of
land must be represented in the model for valid
assessment of habitat-population relationships. The
approximate home range of elk was used as a mini-
mum size. If these contiguous areas are modeled,
then cover and forage habitat components can be
manipulated with harvest scheduling constraints to
control big game habitat and provide compatible
harvest schedules. Provision of cover and forage
varies according to the timber management prac-
tices used, which generally can be reasonably por-
trayed on a per acre basis Modeling big game habi-
tat as a function of relatively large areas, however,
renders valuation of big game-related recreation in
the acre-based LP meffectual.

The roadless recreation issue also presents model-
ing difficulties. Management of large contiguous
areas in an unroaded state is necessary to provide
the desired condition. Historical patterns of use,
intermingled ownerships, and expressions of public
interest are all factors which are difficult to measure
and affect the relative desirability of one area over
another. Primitive recreation area attribute rating
systems are highly subjective and not widely ac-
cepted.

The scenery 1ssue is primarily concerned with the
type of timber harvest constraints imposed to meet
scenic objectives. Factors related to modeling scenic
quality trade-offs include the inability to specify a
dollar value for the benefits obtained, difficulty with
categorizing the relative desirability of one area
over another, and the fact that scenery prescriptions
are logically apphed to specific broad areas of land
Similar to the modeling of big game, attainment of
scenic objectives can be insured by manipulating
harvest scheduling constraints if appropriate areas
are represented.

The winter sports issue is primarily concerned with
the allocation of competing recreation uses on spe-
cific areas. Prescription assignment must be specific
to the areas involved to resolve the issue. Another
aspect of the issue relates to the type of timber
harvest activities accurring in these areas. In some
cases management objectives for these areas would
require modification of timber harvest practices for
scentc purposes. Harvest scheduling constraints can
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ensure attainment of these objectives in the model if
the appropriate areas are represented

The two remaining wildhfe issues, old growth and
snags, have similar modeling characteristics. First,
neither of these resources produces outputs with
monetaryvalues. Second, effects of providing differ-
ent levels of old growth or snags are straightforward
1n that both result in direct timber harvest level
reductions. Analysis of other resource interactions
in the LP is not particularly useful for these issues.
Additionally, in order to ensure attainment of objec-
tives old growth needs to be provided in units of
certain sizes at particular spacings, further limiting
modeling flexibility.

The remaining ICO, firewood, is relatively minor
from a modeling standpoint by virtue of the values
involved and the magnitude of the trade-offs re-
quired. Provision of firewood would be relatively
amenable to modeling in a LP if it were competitive
with normal timber harvesting on the Ochoco.

Four new ICO’s were identified since the DEIS, and
are incorporated in the FEIS. They are:

13. Anadromous fish

14. Historic trail preservation
15. Off-road vehicle (ORV) use
16. Round Mountain

Allfour new ICO’s present modeling characteristics
similar to the problems described above. Anadro-
mous fish presents modeling problems similar to ri-
parian; historic traill and Round Mountain are simi-
lar to the scenery issue, and ORV use is similar to
winter sports.

As evidenced by the foregoing discussion, much of
the effort associated with constructing an LP model
for the Ochoco centers around the spatial relation-
ships inherent in the analysis of Ochoco planning
problems. These relationships present modeling
problems because they are not congruent with the
nature of the LP activity variables. Actvity variables
represent the assignment of prescriptions to analysis
areas and are assumed to be hinear and homogene-
ous on a per acre basis. Stratification of the land and
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resource base so that costs and yields portrayed in
the LP meet these assumptions results in analysis
areas composed of many individual units scattered
across broad sections of the Forest. The analysis
necessary to explore the resolution of the ICO’s was
supported by other tools (see pp. B-17 through
B-18).

Figure B-3-1 illustrates this pattern on a typical sec-
tion of the Forest. Many of the Ochoco’s planning
problems, however, require the application of man-
agement direction to specific land areas. Riparan,
roadless, scenery, winter spotts, and old growth ICO’s
all fall into this category. Other planning problems,
such as big game habitat, necessitate analysis of
broad contiguous areas for valid representation of
management objectives. As a result, land areas allo-
cated to a particular set of management directions to
resolve an ICO are comprised of portions of many
analysis areas. Figure B-3-2 depicts this relationship
with a realistic land allocation pattern. These cir-
cumstances led to the conclusion that some sort of
spatial control over the assignment of management
directionto analysis areas is necessary to realistically
analyze the management opportunities on the
Ochoco.

Basic Model Design

The design of a valid and meaningful model for the
Ochoco required the careful consideration of the
factors discussed in the previous section. The as-
sumption of linear, homogeneous activity variables
and the relationships inherent in analyzing planning
problems with particular spatial characteristics had
tobereconciled to meet the planning mandate. Sev-
cral additional criteria were used to guide model
design. An evenly spaced sample of production
functions adequately covering the full range of pro-
duction possibilities was necessary to ensure thor-
ough analysis of management opportunities, and to
provide as much flexibility as possible to the LP. A
need consistent with this objective was to include all
of the relevant cost and price data in the LP, if
feasible. A further model design goal was to capture
as much of the significant land and resource variabil-
ity 1n the analysis area stratification as the data
would support. The inclusion of specific geographic



Figure B-3-1
ILLUSTRATION OF THE NON-CONTIGUOUS NATURE
OF OCHOCO ANALYSIS AREAS

/| Roads |_#| Streams

Ponderosa Pine, Mixed Conifer,
-30% Slope, 2-Storied -30% Slope, Sawlog
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Figure B-3-2
RELATIONSHIP OF A LAND ALLOCATION
TO ANALYSIS AREAS ON THE OCHOCO
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boundaries enabling control of the LP to ensure
both accurate representation of objectives and tech-
nical feasibility was also desired. In an environment
of limited budgets, a final criterion placed a high
premium on the design of a relatively inexpensive
model

The planning problems described earlier fall into
several categories relative to model design cnteria
and modeling characteristics, Analysis of timber and
range ICO’s requires portrayal of a wide range of
potential activity schedules. These activitics gener-
ally meet the assumptions of LP variables, comprise
alarge proportion of the total economic picture, and
can be stratified in the land and resource base to
reflect cost and yield vaniabilities. The scenery, his-
toric trail, Round Mountain, winter sports, and big
game habitat ICO’s can be categorized as requiring
some sort of spatial control over the assignment of
management direction to analysis areas. However,
provided that the objectives of areas assigned to this
type of management can be ensured, a range of
potential timber and range activities may be sched-
uled. The riparian, anadramous, old growth, and
roadless area planning problems are similar m that
spatial control is again needed. In this case, manage-
ment objectives are obtained through imposition of
strict timber harvest and/or grazing constraints. These
latter two categories are similar in that both require
spatial constrants over prescription assignment to
ensure attainment of objectives. A wide range of
land areas that could be assigned to these types of
emphases needs to be examined to ensure consid-
eration of a full spectrum of production opportuni-
ties and selection of cost efficient activities. Similan-
ties also exist between the snag ICO and a major
aspect of the road system planning problem. Both
snags and local road construction and reconstruc-
tion needs are directly associated with costs and
yields modeled as a per acre function of timber and
range activities. Due to the difficulties described
earlier, a second component of the road system,
major arterial and collector roads, is not analyzed
within the LP. The firewood ICO is also addressed
utilizing other processes.

The model structure selected as best meeting the
design criteria stated earlier can be described in
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terms of three types of model components. The first
of these, management prescriptions, provides the
objectives and types of direction necessary to coor-
dinate and schedule activities to ensure attainment
of the desired condition within relatively large land
areas, This type of direction is portrayed on maps of
alternative forest plans and responds to the particu-
lar spatial characteristics of individual planning
problems. The second and third model components
are closely linked together in that one, analysis
areas, represents the land and resource stratifica-
tion, and the other, modeling prescriptions, contains
sequences of management actwvities applied to spe-
cific analysis areas. The level of resolution attain-
able in a Forest-wide planning effort prohibits sen-
sible mapping of activity schedules for individual
analysis areas. Accordingly, activity sequences for
specific analysis arcas are regarded as modeling
prescriptions used to calculate broader activity sched-
ules applicable to the larger management area. These
analysis area-modeling prescription combinations
constitute the columns n the LP matrix. A simple
example is presented (Table B-3-2) to illustrate the
relationships between these components in the LP
matrix.

Management prescriptions are represented in the
LP matrix by selecting a particular column or subset
of columns and fixing the analysis area acreage to
which it 1s assigned for any one model run. This
spatial control is necessary to ensure that appropri-
ate areas are assigned to special area prescriptions
and contiguous blocks of land are assessed when
resource considerations require it. Right hand side
constraints can then be apphed to these subsets of
columns controlling the activity scheduling to repre-
sent management prescription objectives. A simpli-
fied matrixdepicts this structure in Table B-3-2. Two
analysis areas and four management prescriptions
are represented. Three modeling prescriptions show-
ing the timber yield and resulting effects on big game
cover are contamned in the matrix for the timber/
range and big game management prescriptions. The
timber management activities portrayed in these
columns are described in Table B-3-3. The first set of
rows, the acreage confrol rows, constrains the acre-
age assigned for each management prescription to
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TABLE B-3-2
A SIMPLIFIED EXAMPLE MATRIX DEPICTING THE OCHOCO MODEL STRUCTURE

ANALYSIS AREA #1 ANALYSIS AREA #2

Timber/Range Big Game RP | OG | Timber/Range Big Game RP | OG

1 2 3 1 2 1 2 3 1 2 3 1 1 RHS VALUES

[
s
-

T -

Acreage
Control | AA #1 T/R 1 1 1 =600
AA #1 BG 1 1 1 =250
AA #1 RP 1 =50

AA #1 0G 1 =100
AA #2 TR 1 1 1 =400
AA #2 BG 1 1 1 =400
AA #2 RP 1 =50

AA #2 0OG 1 =150

Timber
Volume Peried 1 5 6 6 6 29 29
32 32
38

>700
>700
>700
>700
>700
>700
=700
>700
>700
>700

19 19

SN s

23 24
29 24 17

= © @
()
~
©
o
w
- N
& O
RO NN R s et s
~
-~
0
O N N N N X R

Thermal

Cover Period 1 14114 >300

0 14 =300
2 14 =300
] >300
10 >300
12 >300
14 110 >300
12 >300
14 >300
0 >300

6 10
6 10
6 10
§
8
8

E;tom-qmr.n-hmm
DA
—
o
aO®hbMNMN A
OO EENDNNO
BN o

DN O

ANALYSIS AREA #1 = PONDEROSA FINE
ANALYSIS AREA #2 = MIXED CONIFER-SAWLOG

Management Area Prescnptions

T/R = Timber Range BG = Big Game RP = Ripanan OG = Old Growth
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TABLE B-3-3

ACTIVITIES REPRESENTED IN THE EXAMPLE MATRIX

Analysis Area Number 1 = Ponderosa Pine - Sapling

Prescriptions
Planning | pjm4 TR2 TIRS BG-1 BG-2 BG-3 AP oa
Period
. .

1 CT cT cT cT

2 CcT AH
3 CT CcT CT cT AH
4 SH-RG SH-RG AH
5 8H-RG SH-0V SH-OV AH
6 SH-Ov SH-RG SH-RG AH
7 PCT SH-OV SH-OV AH
8 PCT PCT AH
9 CcT SH-RG AH
10 CcT SH-OV AH

Analysis Area Number 2 = Mixed Conifer - Sawlog
Prescriptions
Planning TR T/R2 T/R-3 BG-1 BG-2 BG-3 RP oa
Penod

1 cC CC AH
2 cc cC AH
3 PCT cC PCT AH
4 cT PCT cG AH
5 CT CT AH
6 CcT AH
7 CT CT AH
8 cT cT cC AH
8 cc cc AH
10 cC cC cc AH
MANAGEMENT AREA PRESCRIPTIONS ACTMITIES

T/R = Timber/Range

BG = Big Game
RP = Ripanan
0G = Old Growth

PCT = Pre-Commercial Thin

CT = Commercial Thin

SH-RG = Shelterwood-Regeneration Cut
SH-OV = Shelterwoad-Overwood Removal
CC = Clearcut

AH = Average Periodic Harvest
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the constituent analysis area proportions. In the
case of the timber/range and big game management
prescriptions, several columns are available within
the overall acreage control. In the full Ochoco model,
several dozen columns containing different sets of
activities and many scheduling options are gener-
ated for these management prescriptions when applied
to timbered analysis areas. Only one column 1s dis-
played for theriparian and old growth prescriptions.
The timber volume rows illustrate that the average
periodic harvest from the riparian prescription con-
tributes to constraints in the LP. The third set of
rows, thermal cover constraints, displays the appli-
cation of night hand side constraints representing
big game habitat objectives to a subset of columns.
The combination of the acreage control rows and
the thermal cover rows ensures that habitat objec-
tives are assessed for contiguous potential manage-
ment arcas,

In order to ensure that model results could be validly
interpreted, some compromises in model design were
required as compared to the ideal optimization model

These compromises took two major forms. The first
category includes monetarily valued outputs not
present in the FORPLAN LP model. Fish, wildife,
and roadless-oriented recreation are the major out-
puts in this category. The second form of compro-
mise refers to the assignment of management objec-
tives to specific management areas prior to the
execution of any particular model run. Ensuring that
the most efficient assignment of prescriptions oc-
curs, given these compromises, requires thorough
analysis utilizing sequences of model runs or other
supplemental analyses. For example, to compensate
for assigning a roadless management emphasis to a
specific area prior to running the model, a series of
runs were made with candidate areas successively
assigned an unroaded emphasis. Opportunity costs
and trade-offs were examined and decisions made in
light of this information. Another example concerns
the development of structures, primarily water de-
velopments, to mcrease livestock utilization of exist-
ing forage. Since this could not be adequately dealt
with this in the LP model, supplemental analysis was
conducted to determine the economic prudence of
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these proposed investments. More detail on these
types of analyses and the role of the Ochoco’s LP
modelin the overall analysis process can be found m
the following segment.

Other Analysis

The overall analysis process followed on the Forest
and Grassland was designed to ensure a wide range
of reasonably distributed, cost efficient alternatives
that responded to the identified issues and concerns.
From an analysis standpoint the guiding direction is
found in the NFMA regulations (36 CFR 219.12
(£)(8)) as stated below:

“Each alternative shall represent to the extent
practicable the most cost efficient combination
of management prescriptions examined thatcan
meet the objectives established m the alterna-
tive.”

The Forest met this requirement through careful
designof the FORPLAN model, use of the model to
select and schedule prescriptions for each alterna-
twve, use of the model in sequential analyses to help
design alternatives, and by conducting supplemen-
tal analyses. The following paragraphs summarize
the types of analyses performed.

The Forest performed several types of analysis in
the process of designing and building the Ochoco
FORPLAN model. The purpose of these analyses
was to allow FORPLAN a wide range of choice to
evaluate the significant aspects of cost efficient
prescription assignment. The Forest developed
analysis areas several times, testing different combi-
nations of land classifications each time, finally lead-
ing to use of analysis area data that most efficiently
reflected economic factors (see Planning Records,
1920, 7/7/83). Specific modeling prescriptions were
developed, tested, and selected based to a large
degree upon cost efficiency analysis (see Planning
Records, 1920, 9/10/84). Once the model was built,
scheduling options for management of two-storied
stands were evaluated and refined based upon a cost
efficiency analysis. Thus is the largest timbered stand
component on the Forest. Specific modeling proce-
dures were also analyzed for cost efficiency. The



Forest elected to manage and model old growth
habitat with a dedicated stand system based in part
upon economic efficiency considerations (see Plan-
ning Records, 1920, 6/21/84). Final procedures for
modeling dispersion of harvest units were adopted
to minimize the impacts on present net value (PNV)
while meeting dispersion objectives (see Planning
Records, 1920, 6/13/85). The resulting Ochoco
FORPLAN modelisflexible, trackable, and capable
of determimnng cost efficient prescription assign-
ment and scheduling for each alternative or bench-
mark.

The Ochoco FORPLAN model was used to select
and schedule prescriptions for all alternatives. The
goals and objectives of each alternative were repre-
sented by constraints and the objective function in
the LP matrix. These are described in detail in
Section 7 of this appendix. Other components of the
LP model (analysis areas, prescriptions, and eco-
nomic data) are described in Sections 3 and 4 of this
appendix. Design and use of the LP model consis-
tent with the underlying assumptions of LP, as de-
scribed on pp. B11 through B-16, helps assure cost
efficient prescription selection due to the optimiza-
tion characteristic of LP.

Many different types of analysis were performed
with FORPLAN, both to evaluate different mixes of
goals and objectives and to fully evaluate choices not
explicitly analyzed within FORPLAN. An analysis
in the latter category examined the relative cost
efficiencies of different management prescriptions
and the timing of initial entry, as applied to individ-
ual roadless areas. The Ochoco FORPLAN model
was not able to validly analyze these choices with a
single model “run”, so sequential analyses were
performed to provide economic efficiency trade-off
data (see Planmng Records, 1920, 10/3/85). A simi-
lar type of analysis examined relative cost efficien-
cies of different management area locations on the
Forest and Grassland (see Planning Records, 1920,
10/2/85). The Analysis of the Management Situ-
ation (AMS) (see Planning Records, 11/24/84) docu-
mented a series of analyses performed to provide a
framework for alternative development. Economic
relationships were examined relative to the maxi-
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mum PNV obtainable, to competition between market
and assigned values, and to current management di-
rection. The opportunity costs of economic assump-
tions, minimum management requirements, and
timber harvest policies were also displayed in the
AMS.

For various reasons the Ochoco FORPLAN model
was not able to effectively deal with some types of
choices. Significant choices of this nature were
analyzed “outside the model” with supplemental
analyses. Earlyin the planning process the Forest ID
team recognized an opportunity to increase domes-
tic livestock utilization of forage by constructing
additional water developments. An economic analy-
sis of these proposed investments was conducted
and the results used in the various benchmarks and
alternatives (see Planning Records, Range Struc-
tural Improvement Analysis, 2/85). Similarly, the
trade-offs between livestock usage and recreation
users 1n riparian areas were examined in an eco-
nomic analysis and used accordingly in benchmarks
and alternatives (see Planning Records, 1920, 3/27/
85).

Between the DEIS and FEIS many types of analysis
were performed to update the design of the Ochoco
FORPLAN model, toboth evaluate different mixes
of poals and objectives, and to fully evaluate choices
not explicitly analyzed within FORPLAN. Model
design was experimented with and changed to handle
various uneven-aged management scenarios, changes
m timber yield stratification, desired rotation lengths,
new thinning options for low-site pine and maximiz-
ing species volume.

The model was used extensivelyin evaluating differ-
ent mixes of goals and objectives for the three new
or updated alternatives, and to evaluate choices not
explicitly analyzed within FORPLAN. For example,
thelevel of management intensity applied to certain
roadless areas was varied. The effect of cover com-
ponent manipulation on elk habitat was analyzed.
The Forest also updated analyses that the Ochoco
FORPLAN model was not able to analyze effec-
tively. These include the opportunity to increase
domesticlivestock utilization of forage by construct-
ing additional water developments, riparian and
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watershed improvement analysis, and stream condi-
tion (Planning Records, 1920, 1/87). Others analy-
ses considered acres of remaining old growth exist-
ing and over time, biological diversity, and road
management. Considerable effort was also put into
the updating of the elk habitat effectiveness model.
Elk production potential and the effect of open
roads were modified.

The question of whether forage should be in the elk
habitat model was also revisited. As in a similar
analysis done in 1983, it was felt that forage is gener-
ally not limiting, and at this level of planning would
not have any effect in the model.

Other Tools

Due to the complexity of planning, numerous com-
puterized and noncomputerized models and ana-

Iytical tools have been used in addition to FORPLAN.

FORSUM (FORplan SUMmary)

Due to FORPLAN Version One’s limitations, both
in model formulation and report writing capabili-
ties, the Ochoco National Forest developed a post
FORPLAN processor. This processor aggregates
timber harvest information in a more useful manner
for the Ochoco National Forest. Some of the major
summary reports listed acres by Management Inten-
sity, rotation age, and diameter; and various treat-
ment types by working group and management em-
phasis. It also uses FORPLAN outputs and addi-
tional formulas to generate information on snag
levels, successional stages, big game habitat, road
construction, soils, and number of AUMs.

IMPLAN (IMpact PLANning Analysis)

IMPLAN is a computer-based input-output (I-O)
model designed to assess the potential economic
impacts of alternative courses of action. Economic
input-output analysis is a procedure for describing
the structure of inter-industry dependencies 1n a
regional economy. The three regions in this case are
Crook, Harney, and Wheeler counties. I-O analysis
is based upon the interdependence of the produc-
tion and consumption sectors of the economy of the
arca being studied. Its foundation rests on the con-
cept that industries must purchase inputs from other
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industries, as well as from primary sources (ie,
natural resources), for use in the production of
outputs which are then sold either to other indus-
tries or to final consumers. Thus, a set of I-O ac-
counts can be thought of as a *picture” of animpact
area’s economntic structure at one point in time. See
Chapter 3 of the FEIS and Section 5 of this appendix
for a more complete description.

The IMPLAN system consists of:

Adatabase of economic information fromwhich
input-output tables for the three counties were
constructed,

Several computer programs designed to access
the data base and construct an input-output
model for any county or group of counties that
the user designates; and

An analysis program that records data about
land management planning alternatives and com-
putes their economic impacts.

The IMPLAN data base has two major components:

The national level technological matrix, derived
from the Department of Commerce 1977 na-
tional mput-output model (updated to 1982,
and 1n some cases to 1987); and

Estimates of sectoral activity for final demand,
final payments, industrial output, primary 1n-
puts, and employment by county. These county
estimates provide a detailed description of the
structure of the regional economy, identifying
which industries are present and their relation-
ship to other industries.

IMPLAN estimates the changes (direct, indirect,
and induced) in gross outputs, employment, income,
and value added. In addition, IMPLAN provides
some features that, thus far, have not been used by
the Ochoco.

The availability of a complete transactions table
permits the estimation of gross regional product.
Detailed employment analysis 1s possible by track-
ing employment requirenents among various occu-
pations and by accounting for the effects of either




in-migration of workers or re-employment of unem-
ployed local labor. This type of information could
provide a comprehensive, detailed account of po-
tential regional impacts.

Spreadsheets

Numerous spreadsheets were developed to process
economic efficiency information (PNV, discounted
benefits and costs), budget item information, and
other resource related information.

Other

Most resource outputs, scheduled activities, and
environmental effects were generated with the as-
sistance of noncomputerized processes. They range
from the verysimplistic to more complicated, such as
the elk habitat effectiveness model.

Development of Analysis
Areas

Overview

In our current forest planning process, the land and
resource base is described in terms of analysis areas.
Analysis areas represent aggregations of many indi-
vidual non-contiguous mapping units that are char-
acterized by having identical delineators and are
considered homogeneous in terms of costs and yields.
Without reference to these individual units, some-
times called capability areas, analysis areas lose site
specificity. The fact that forest planmng attempis to
deal comprehensivelywith multiple resources across
an entire Forest requires analysis area delineators
that reflect fairly broad conditions. The selection of
these identifiers was an important step, however,
since the composition of an analysis area defined the
range of management activities appropriate for a
given objective and the resulting costs and yields. Se-
lection of analysis area delineators followed from
criteria and general principles set forth in Forest
Service planning handbooks and manuals, and in the
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relevant literature. One of the criteria used was that
delineators had to be able to provide information
useful for resolving issues, concerns, and opportuni-
ties (ICO’s). Analysis area identifiers responding to
several ICO’s or higher priority ICO’s were favored
over those that did not. A second major criterion
used was that delineators must reflect the key fac-
tors affecting the variabulity of cost and yield re-
sponses to potential management practices. The
relevant costs and yields were those that were sig-
nificant to the problem and met the linearity and
homogeneity assumptions of LP. The availability,
resolution, and accuracy of the data being consid-
ered was a third major criterion used to select analy-
sis area identifiers. Another factor important to the
interdisciplinary (ID) team was recognition of the
need to accommodate a wide range of prescriptions
and the limits of FORPLAN. In general more analy-
sis area meant fewer prescriptions per analysis arca.

Since the Forest used a large number of prescrip-
tions for each analysis area, a goal of having a fairly
low number of analysis areas effectively limited the
types of information portrayed with analysis areas.
Three types of data were not included in analysis
areas due to this practical and technical limit. The
first type desired was more specific geographical
boundaries, such as watersheds or aggregations of
watersheds. Not including these reduced the accu-
racy of some objectives modeled with FORPLAN
and increased the difficulty of determining some
outputs and effects. Elk winter range boundaries
were also excluded from the model with similar
consequences. The third type of data desired was
aggregations of soil types. Soil types affect the types
of practices allowed and the related costs. Not using
these delineators required some averaging of costs
(e.g., brush disposal costs), resulting in a less dis-
criminating analysis and less accurate cost calcula-
tions.

Composition

Thesetofdelineatorscurrentlyin useonthe Ochoco
evolved through a lengthy process fully documented
in the Ochoco planning records (file designation
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Appendix B
TABLE B-3-4
ANALYSIS AREA DELINEATORS FOR THE OCHOCO NATIONAL FOREST
AND CROOKED RIVER NATIONAL GRASSLAND
Level 1 Level 2 Working Group Land Class Condition Class

Big Summit Roaded Ponderosa Pine <30% Slope Seedling/sapling
Paulina Unrcaded Mixed Conifer >30% Slope Poles
Prineville Green Mountain Ponderosa Pine-Low Site | Unavailable Sawlog
Snow Mountain Lookout Mountain Timbered-Unsuitable Unproductive Two-stoned

Crooked River Rock Creek Grassland Low Productivity
National Cottonwooed Unavallable Mcoderate Productivity
Grassland Silver Creek Unproductive High Productivity

Deschutes Canyon Meadows
Unavailable Unavailable
Unproductive Unproductive

1920, dated 7/7/83). Table B-3-4 displays these analy-
sis area identifiers using FORPLAN terminology to
identify each level of information, i.e., Level 1, Level
2, Working Group, Land Class, and Condition Class.
The following paragraphs describe each level in
terms of their composition, relative specificity and
accuracy, use for cost and yield differentiations, and
use for reporting and control purposes.

Level 1 identifiers represent our five District bounda-
ries and provide some geographic definition to the
LP. These boundaries are accurate but fairly general
in that each district contains 110,000 to 240,000
acres. The only cost or yield differences tied to this
level are higher timber haul and road maintenance
costs on one District (Paulina), and different live-
stock distribution percentages on another District
{Crooked River National Grassland). One of the
primary functions of these boundaries is to make the
multiple resource harvest scheduling constraints more
specific, and therefore more accurate, than for the
full Forest. The ability to report, control,and inter-
pretoutputs at the district level for implementation
purposes, as well as to address administrative and
community stabihty concerns is also a major reason
for their inclusion.

Three different roading categories are recognized
in the Level 2 1dentifiers. Small unroaded areas not
requiring network road construction for access are
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lumped together and differentiated from the gen-
eral roaded areas of the Forest. Larger unroaded
areas that require collector construction for access
are each umiquelyidentified in this level. Boundaries
for these areas are accurate. The small unroaded
areas category is fairly general in that most Districts
contain several of these areas. The large unroaded
areas are very specific since each area is uniquely
identified. Local road construction cost differences
forcurrentlyunroaded areas are reflected with these
identifiers The major purpose of individually iden-
tifying the larger unroaded areas is to interpret and
control the scheduling of activities within each area
so that road building costs can be more accurately
analyzed using the Forest’s transportation network
model. These boundaries also enable the reporting
of outputs and effects for these areas by alternative.

Major cover type differences for both timbered and
non-timbered lands are represented with the Work-
ing Group level, These cover types are fairly gen-
eral, reflecting major structural and productivity dif-
ferences. Each of the Working Groups contain sev-
eral different plant communities. Given the general
nature of these Working Groups, the data are fairly
accurate. The stand mapping used was the basis for
the recent timber inventory (1981). Major cost dif-
ferences are tracked by Working Group, including
logging, brush disposal, haul costs, road mainte-



nance, reforestation, and range treatments Stump-
age values vary by Working Group, as do livestock
forage yields. Working Group 1dentifiers also en-
able the Forest to control and report timber outputs
and practices, range practices, and big game cover
provision. Thus latter capability is essenfial to meet
multiple resource objcctives.

The Land Class 1dentifier distinguishes the major
stope break commonly used by the Forest to deter-
mine the appropnate loggmg sysiem. These two
categories are fairly general since theydo not reflect
all of the site-specific factors that govern the actual
logging system used and costs incurred. These iden-
tifiers are beheved to be very accurate, however,
since they were mapped to a 2 acre level of resolu-
tion from USGS topographic maps. Major cost dif-
ferences are tracked by Land Class, including log-
ging, brush disposal, road haul and maintenance,
and range treatments. Range forage utilization and
distribution factors also vary by Land Class. This
level is not generally used for reporting and control
purposes except for dispersion of timber harvest
units.

Timber size classes and forage productivity classes
are represented with the Condition Class Ievel. Both
of these stratifications are general in nature. The
timber size classes represent an average of many
different conditions found on the ground. This 1s
particularly true of the Forest’s many two-story stands,
most of which have been entered several times n the
past with some type of partial cut. The same stand
mapping base used for the Working Group level was
used for these size classes. The forage productivity
classes also represent averages of many different
ground conditions. They are considered to be rea-
sonably accurate for purposes of esttmating forage
yields. Timber size classes affect treatment opportu-
nities and the scheduling thereof All associated
costs and yields related to timber scheduling are
therefore affected. Livestock forage yields, and to a
degree utilization and treatment opportunities, are
affected by the productivity classes. This leve] is not
generally used for reporting and control purposes,
except for timber harvest dispersion.

Between the DEIS and FEIS, the Forest evaluated
their Analysis Area delineators and acres assigned
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to each. This intensive analysis was undertaken for
two main reasons. The first reason was the large
amount of volume that was returned to the Forest
(buyback) that the model assumed had been treated.
Secondly, during the five years since acres were
assigned to analysis areas, the Forest had cut and
sold a historically high level of timber. Based on this
analysis, the acre assignment to analysis arcas was
updated because of significant shift in acres between
the condition class levels.

Development of
Prescriptions

Overview

The analysis of factors required to produce outputs
and conditions related to the resolution of ICO’s
described earlier (pp. B-11 through B-20)
demonstrated that two levels of prescriptions were
necessary. The first level applies to relatively large
manageable areas and contains the types of
management direction needed to coordinate activities
within a management area to ensure attainment of
objectives. These are called management
prescriptions. As described previously, many of the
factors related to broad areas do not meet the
assumptions necessary to be modeled in LP columns
and, consequently, are controlled with Right Hand
Side constraints. The second tier of prescriptions is
called FORPLAN prescriptions, or modeling
prescriptions, and represents sets of activities applied
to specific analysis arcas to meet management
prescription objectives. This level of prescriptions
constitutes the columns in the LP matrix and
represents the resulting costs, yields, and conditions.
Potentially, there is a set of these columns in the LP
for each analysis area-management prescription
combination. For any one model run, potential
management areas are selected, each of which contains
portions of analysis areas. Geographic control 1s
marntained in the model by constraining the acres
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assigned to each management area to those analysis
area proportions. Right Hand Side constraints can
then be applied to specific management areas to
meet management objectives. One of the keys to the
successful use of LP within this modeling framework
is providing adequate choice among production
possibilities for each analysis area-management
prescription combination. A discussion of how these
choices are structured follows the ensuing description
of the Ochoco management prescriptions.

Management Prescriptions

The National Forest Management Act (NFMA)
regulations define management prescriptions as
“management practices selected and scheduled for
application on a specific area to attain multiple use
and other goals and objectives” (36 CFR 219.3).
Management prescriptions consist of a goal state-
ment which establishes the purpose of the prescrip-
tion and a compatible set of management practices
designed to develop and/or protect some combina-
tion of resources and to create or perpetuate a de-
sired condition Prescriptions were constructed within
the requirements specified in 36 CFR 219.27 (see
Planning Records, 1920 1/84). These requirements
guide the development, analysis, approval, implem-
entation, monitoring and evaluation of Forest Plans
with regard to

(a) Resource protection

{b) Vegetative manipulation
(¢) Silvicultural practices
(d) Even-aged management
(e) Ripanan areas

(f) Soil and water

(g) Diversity

The process of identifying and subsequently devel-
oping management prescriptions began with an
Interdisciplinary Team review of the issues, con-
cerns, and opportunities (ICO’s). Prescriptions were
then dentified which would help address those ICO’s
related to decisions regarding standards and guide-
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lines, scheduling, or land allocations. There were
other ICO’s which were to be addressed through
policy statements for which it was not appropriate to
develop prescriptions.

To start the development of management prescrip-
tions, the ID team 1dentified a list of potential re-
source emphasis strategies. As these strategies were
fleshed out, similarities and differences became
apparent, allowing consolidation and further defini-
tion. The final list of management strategies re-
sponded to the ICO’s and ensured a full range of
choice among realistic management possibulities.
These strategies provided the direction for con-
struction of detailed management prescriptions (see
Planning Records, 1920 8/10/83).

Once the need and purpose for certain types of
prescriptions were 1dentified, goal and objective
statements for each management prescription were
designedtorespond to the ICO’s. The ID team then
identified the practices whichwould be used to meet
the objectives To accomplish this, the ID team used
professional judgment, evaluation of existing policy,
legislative directions and research literature. As
appropriate practices were 1dentified for each pre-
scription, standards and guidelines for accomplish-
ing them were developed Essentially the standards
and guidehines are intended to meet legal require-
ments and objectives of the prescription and to
provide the guidelines for how the prescription is to
be implemented on the ground. In addition, general
policies, standards, and guidelines were written by
the Interdisciplinary Team to cover practices com-
mon to all prescriptions and resource management
situations that are Forest-wide in scope.

In addition to addressing ICQO’s, the process of de-
signing management prescriptions was also guided
by the following criteria:(1) prescriptions should be
achievable and contain realistic practices, (2) they
are to be general enough to accommodate the vari-
ablesite specific conditions on the ground, (3) they
should be specific enough for the Interdisciplinary
Team to develop accurate resource and economic
output and effects coefficients, and (4) to the extent
practicable they should be the most cost effective
means of achieving the intent of the prescription



To alarge degree, the particular structure used rep-
resented a consensus judgment about the type and
detail of direction appropriate for management areas.
Sufficient detail is necessary to resolve problem
areas and provide clear direction. Enough flexibility
must be preserved to allow for efficient accomplish-
ment of objectives. Improvement of the accuracy
and specificity of data and of analysis techniques
may allow more specific direction in the future.

In the DEIS, prescriptions were developed for each
of the fourteen management areas to which differ-
ent parts of the Forest could be allocated For each
management area, aresource management goal and
the general objectives to achieve a desired future
condition are described. Management practices are
mplemented within each prescription according to
the resource management goals and the standards
and guidelines A map of the land allocation to each
management area is available for each alternative.
This map, 1n conjunction with the associated pre-
scriptions and the standards and guidelines, identi-
fies what and where activities will take place. Table
B-3-5 compares the major elements for each man-
agement area prescription Between the DEIS and
FEIS, the Forest decided to create many new man-
agement areas to address the ICO’s. The Draft
managementareas areidentified as MA-D1through
MA-D14, and have been updated and carried for-
ward from the DEIS The Forest management areas
areidentified as MA-F1 through MA-F28, while the
Grassland management areas include MA-G1 through
MA-G16, all of which were developed for the FEIS.
There may or may not be any difference between the
14 DEIS management areas and those developed
for the FEIS. Table B-3-6 lists management area
groupings by resource emphasis. The fifty-eight man-
agement areas are summarized below. Appendx D
describes them more completely.
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Draft Management Areas

MA-D1. General Forest

Emphasis

The primary management objective is to produce
timber and livestock.

Desired Condition

Timber management activities will include planting
genetically improved stock, natural regeneration,
precommercial thinning, cormmercial thinnings, and
regeneration harvests generally at or near culmina-
tion of mean annual increment. Timber stands will
generally be even-aged, 20 to 40 acres 1n size, with
relatively uniform spacing. The largest trees in
managed stands will be 16 to 18 inches DBH. Forage
production for livestock will be enhanced by most
timber harvesting activities and by range improve-
ment activities, including the use of prescribed fire
and the construction of additional water sources.

MA-D2. Big Game Winter Range
Emphasis

The primary management objective is to produce
winter range habitat of sufficient quality to ensure
high big game survival potentials.

Desired Condition

A quality big game winter range habitat will be
brought about, over time, through vegetative treat-
ment, including timber harvests and prescribed fire.
These activities will be designed to create an optimal
relationship between the size and spacing of thermal
cover units for maximum deer and elk use. Open
road densities will be kept low to limit the amount of
disturbance to big game from vehicle traffic. Live-
stock grazing will be monitored and controlled to
ensure sufficient forage for big game.

Uneven-aged management has been added to Al-
ternative C-Modified, and it will have an effect on a
portion of this management area. It is not known at
this time how close those acres managed under this
silvicultural system will be to the desired future
condition specified for this management area.
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MA-D3. Big Game Summer Range
Emphasis

Management is directed towards ensuring big game
habutat of sufficient quality for high production lev-
els of deer and elk.

Desired Condition

A quality big game habitat will be brought about,
over time, through timber harvest and other vegeta-
tive treatments. These activities will create an opti-
mum relationship between the size and spacing of
cover units and forage areas for maximum deer and
elk use. Open road density will be kept low to limat
the amount of disturbance to big game from vehicle
traffic

Uneven-aged management has been added to Al-
ternative C-Modified, and it will have an effecton a
portion of this management area. It is not known at
this time how close those acres managed under this
silvicultural system will be to the desired future
condition specifted for this management area.

MA-D4. Old Growth

Emphasis

The management emphasis on these lands is to
provide habitat for wildlife species dependent on
old growth habitat.

Desired Condition

Timbered stands of 300 acres or greater in size will
contain mature and overmature trees m a multi-
layered canopy. Standing dead and down material
will also be a significant component of the stand
Stands managed for old growth will generally be
distributed throughout the Forest. To create this
pattern, existing old growth stands will be utilized
where possible. If no suitable old growth exists,
areas capable of becoming old growth will be man-
aged to bring the stand to an old growth habitat
condition as rapidly as possible.

MA-D5. Retention Foreground
Emphasis
The primary management emphasis of these areas is
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to provide scenic views that retain or enhance natu-
ral beauty.

Desired Condition

Lands n this management area are comprised of the
seen area immediately adjacent to areas of very high
recreational use. Management activities will only
repeat form, line, color, or textures frequently found
in a natural landscape. Changes to the scenery will
not be visually apparent to the casual Forest user.
Where possible, forested areas will contain a major
component of large ponderosa pine in open, par-
klike stands.

MA-D6. Partial Retention Foreground

Emphasis

Management in these areas is directed towards
providing scenic views that partially retain natural
beauty.

Desired Condition

Lands n this management area are comprised of the
seen area immediately adjacent to areas of high
recreationaluse Management activities maychange
form, line, color, or texture but should remain subor-
dinate to natural patterns and not domnate the
landscape. Where possible, forested areas will con-
tain a major component of large ponderosa pine in
open, parklike stands.

MA-D7. Partial Retention

Middleground

Emphasis

These areas provide scenic views that partially re-
tain natural beauty, with man’s activities remaining
visually subordinate to the natural landscape.

Desired Condition

Lands 1n this management area arc located in the
visual middleground adjacent to areas managed under
aretention prescription (Management Area #D5).
Management activities may change form, line, color,
or texture but should remain subordinate to natural
patterns and not dominate the landscape. When
viewed from a highway, widely dispersed, small tim-
ber harvesting units will be visible, but will be shaped
to the terrain.




MA-D8. Wilderness

Emphasis

Protect the Wilderness ecosystems. Manage to
maintain a natural setting and preserve solitude.
(This management area has changed from the Draft
and presently applies to the Deshutes Canyon-Steel-
head Falls area for Alternatives C-Modified and E-
Departure only.)

Desired Condition

These areas are to be managed ina manner “...where
the earth and its community of life are untrammeled
by man...” and where “. .natural processes operate
without interference by man...” Opportunities for
solitude and challenge are offered away from the
sights and sounds of motorized mechanical vehicles
or equipment. Scientific information may be sought
without the ntrusion of permanent improvements
or motorized equipment. Special exceptions pro-
vided in the Oregon Wilderness Act will be allowed.

MA-D9. Semiprimitive Nonmotorized
Emphasis

The management goal for these areas is to adminis-
tratively provide near-natural, unroaded, and unde-
veloped recreational opportunities.

Desired Condition

Motorized vehicles are excluded except for over-
snow vehicles, allowing for a semiprimitive nonmo-
torized recreational experience Generally, interac-
tion between users is Jow, but there is often evidence
of other users. Natural processes will generally be
operatimgwithout human interference, but manage-
ment may occur to protect or enhance roadless
qualities.

Motorized equipment such as chansaws may be
used in the management and maintenance of these
areas Nonmotorized mechanized equipment, such
as “mountain bikes” and wheel-barrows, 1s accept-
able. River corridors that are eligible for designation
as Scenic Rivers under the Wild and Scenic Rivers
Act are included in this management area.
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MA-D10. Semiprimitive Motorized
Emphasis

The management emphasis on these lands is to
provide challenging motorized recreational oppor-
tunities in a natural appearing environment free
from developed roads, highway vehicles, and con-
centrations of people.

Desired Condition

This Management Area contains selected roadless
areas that meet these goals. Management is directed
towards maintaining a natural appearing setting for
off-road vehicle use while maintaming other re-
source values.

MA-D11. Developed Recreation
Emphasis

The management goal at these sites is to provide and
maintain safe, healthful, and aesthetically pleasing
recreational facilities.

Desired Condition

This applies to sites currently developed or planned
for parking, camping, picnicking, boating and other
recreational activities.

MA-D12. Research Natural Areas

Emphasis

The management goal of these areas is to preserve
Research Natural Areas (RNA’s) as scientific bench-
marks.

Desired Condition

This management area contains natural or nearly
undisturbed areas which are representative of im-
portant forest and range land ecosystems. These
areas fulfill identified needs for completion of the
Regional RNA system. The RNA’s will preserve
natural ecosystems for research, education, and
comparison with those affected by human activities.

MA-D13. Riparian in Acceptable
Condition

Emphasis
The primary management emphasis of these areas is
to improve poor riparian areas to a fair condition,
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and to maintain existing conditions in other ripanan
areas.

Desired Condition

Streambank vegetation will be managed to maintain
or improve streambank stability and fish habitat as
needed to meet this objective. Water temperatures
will generally not be increased in major streams.
Temperatures in other streams will not deteriorate
downstream fish habitat. Natural, large, woody
material will be provided. Range allotment plans
will reflect forage utilization levels necessary to
meet brush and hardwood protection needs.

MA-D14. Riparian in Excellent
Condition

Emphasis

Management n these areas will ensure that riparian
areas are maintained or improved to provide excel-
lent streambank stability and fish habitat in 15 years.

Desired Condition

Streambank vegetation will be managed to provide
the amount of cover and shade needed to meet this
objective. Water temperatures will not be increased
in major streams, and may need to be decreased mn
some areas Temperatures in other streams will
contribute to improved downstream fish habitat.
Natural, large, woody material will be provided to
help achieve high quality fish habitat. Range allot-
ment plans will reflect forage utilization levels nec-
essary to meet brush and hardwood protection needs.

Forest Management Areas

The land and resource management emphasis and
goals for the management areas for Alternative Lare
summarized on the following pages. The 28 manage-
ment areas for the Forest and the 14 management
arcas for the Grassland are presented in narrative
form to provide a picture of the physical description,
management emphasis, and desired future condi-
tion of each area. The standards and guidelines that
apply to each of the Management Areas and the
Forest-wide Standards and Guidelines are presented
in Chapters 4 of the Forest and Grassland Plans.
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MA-F1. Black Canyon Wilderness

Emphasis
Protect the wilderness ecosystems. Manage use to
maintain a natural setting and preserve solitude.

Desired Condition

The Black Canyon Wilderness will be as natural asis
possible, with little evidence of human activity. The
arca will be a place of natural settings with opportu-
nities for solitude. Present road access and hunter
caches and camps will be rehabilitated so their pres-
ence is no longer a dominant land feature. Recrea-
tional improvements, such as trallheads and access
trails, will be evident where they are necessary to
control use in order to preserve wilderness qualities.
Livestock use will be evident, but the successful
application of allotment management requirements
will also be evident

Old growth stands will be evident within the Man-
agement Area, along with those wildlife species in
the Ochoco National Forest which are dependent
on old growth habitat. Wildhfe and fish species
indigenous to the area will continue to exist at levels
consistent with the available habitat. Tree mortality,
resulting from past spruce budworm and other en-
demic insects and pathogens, will be evident, along
with associated changes in fuel loadings and plant
succession. Fire occurrence will be evident where
lightning starts occur.

MA-F2. Bridge Creek Wilderness

Empasis:

Protect the wilderness ecosystems. Manage use to
maintain a natural setting and preserve solitude.
The area will be managed as a trailless wilderness
where people can use their orientation skills.

Desired Condition

The Bridge Creek Wilderness will be as natural as
possible, with httle evidence of human activity. The
arcawill be a place of natural settings where solitude
may be sought. Present road access will be rehabili-
tated so that its presence 1s no longer a dominant
land feature. Recreational improvements, such as
trailheads and access trails, will not be evident, but
entry points will be signed where necessary to con-
trol use and to preserve wilderness qualities.




Livestock use will be evident, but the successful
application of allotment management requirements
will also be evident. Riparian areas in less than
desirable condition will show evidence of recovery
from the application of mitigation and rehabilitation
measures.

Old growth stands will be evident within the Man-
agement Area, along with those wildlife species in
the Ochoco National Forest dependent on old growth
habitat. Wildlife and fish species indigenous to the
area will continue to exist at levels consistent with
the available habitat.

Tree mortality, resulting from past Mountain Pine
Beetle infestations and other endemic nsects and
pathogens will be evident, along with associated
changes in fuel loadings and plant succession. Fire
occurrence will be evident where lightning starts
occur.

MA-F3. Mill Creek Wilderness
Emphasis

Protect the wilderness ecosystems. Manage use to
maintain a natural setting and preserve solitude.

Desired Condition

The Mill Creek Wilderness area will be as natural as
possible, with little evidence of human activity. The
areawill be a place of natural settings where solitude
may be sought. Present road access will be rehabili-
tated so that its presence 1s no longer a dominant
land feature. Recreational improvements, such as
trail heads and access trails, will be evident where
necessary to control use to preserve wilderness
qualities. Livestock use will be evident, but the suc-
cessful application of allotment management re-
quirements will also be evident. The stock driveway
in the northeast portion of the Wilderness will be
evident due to its routine use in association with the
Mill Creek Allotment.

OId growth stands will be evident within the Man-
agement Arca, along with those wildlife species
dependent in old growth habitat on the Ochoco
National Forest. Wildlife and fish species indige-
nous to the area will continue to exist at levels
consistent with the available habitat.
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Tree mortality, resulting from past Mountain Pine
Beetle and other endemic insects and pathogens,
will be evident along with associated changes in fuel
loadings and plant succession. Fuel loadings will
become very significant along the south side of
Forest Road 27 and will pose a serious fire risk. Fire
occurrence will be evident where lightning and human-
caused starts occur. There may be planned ignitions
to achieve wilderness objectives.

Minerals activities on valid mining claims will be
evident along with authorized access under approved
plans of operation

MA-F4. North Fork Crooked River
Wilderness Study Area

Emphasis

Management will maintain the existing conditions

of the area pending a decision by Congress on wil-
derness designation.

Desired Condition

The wilderness study area will be as natural as pos-
sible with reduced evidence of human activity. The
areawill be a place of naturalsettings where solitude
may be sought. Present road access, and hunter
caches and camps, will be rehabilitated. Recreation
improvements, such as trail heads and access trails,
will be evident where necessary to control use in
order to preserve wilderness qualties. Livestock use
will be evident, but the successful application of
allotment management requirements will also be
evident. Riparian areas in less than desirable condi-
tion will show evidence of recovery from the appli-
cation of mitigation and rehabilitation measures.

Old growth stands will be evident within the man-
agement area, along with those wildlife species in
the Ochoco National Forest dependent on old growth
habitat. Wildlife and fish species indigenous to the
area will continue to exist at levels consistent with
the available habitat.

The Final Environmental Impact Statement for
Wilderness by the BLM has not been published, but
a decision on the status of this area along with the
adjoining BLM lands is pending. If these areas are
not designated wilderness, they will be managed
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under old growth, riparian, and general forest stan-
dards and guidelines.

MA-F5. Research Natural Areas
Emphasis

These tracts of land are areas where natural proc-
esses are maintained for research and education
purposes. They will provide baselines against which
other activities may be measured, sites for study of
natural processes in undisturbed ecosystems, and
gene pool preserves for both plant and animal spe-
cies.

Desired Condition

Natural conditions will be mantained. Any manage-
ment activities within the RNA’s will be directed at
maintaining the natural conditions of the area, and
these human-caused changes to the ecosystem will
not be readily evident. Continuing, nondestructive
baseline studies may be occasionally visible in terms
of equipment, instruments, and related activities.

Fire occurrence will be evident where natural light-
ning and human-caused fire starts occur.

MA-F6. Old Growth

Emphasis

Provide habutat for wildlife species dependent on
old growth stands.

Desired Condition

Stands of old growth are not expected to change
significantly over the next ten to fifty years, barring
natural catastrophe. They will continue to provide
habitat for a number of wildlife species, such as the
pileated woodpecker and Rocky Mountain elk, and
may become more extensively used by these species
as the majority of the Forest moves towards a
“managed condition.” High levels of snag habitat
will continue as individual trees within the stands die
of old age, as well as from peniodic infestations by
insect and disease populations. Management activi-
ties and roads will generally not be evident. Fire
occurrence will be evident where lightning and human-
caused starts occur. Prescribed fire maybe evident if
natural fuelsaccumulate to dangerous levels, threat-
ening the existence of the old growth stand, or

Final Environmental Impact Statement
Corrected Page, October 6, 1989
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where vegetation manipulation is needed to mamn-
tain stand structure and species composition. Graz-
ing by livestock, as well as by big game wildlife
species may be evident.

MA-F7. Summit Historic Trail

Emphasis

Protect the existing integrity of the Summit Trail.
Enhance and interpret significant segments for public
enjoyment and education. Pristine segments will be
managed to protect, mterpret, and preserve their
historic qualities.

Desired Condition

The Summit Trail will be a place where Forest
visitors can enjoy the cultural and recreational re-
sources offered in a visually pleasing environment.
The majority of the trail route is along developed
roads and will provide travel by highway vehicle, as
well as by mountain bike and horseback. Vegetation
may appear manipulated in widely dispersed areasin
order to enhance cultural and recreational resources,
butwill generally not dominate the landscape. Inter-
pretive facilities such as signs and landmarks may be
visible in special, culturally significant areas.

The outer boundary of the management area will
generally not exceed 600 feet on either side of the
trail.

MA-F8. Rock Creek/Cottonwood
Creek Roadless Area

Emphasis

Provide for protection of soil, water, and fisheries,
and for opportunities for nonmotonzed recreational
use and enjoyment. Maintain vegetation on steep
slopes to prevent erosion and to protect water qual-
ity and the anadromous fishery.

Desired Condition

Recreationists will see natural appearing areas free
from motorized vehicle use. Recreational use, live-
stock grazing, prescribed fire and wildfire will occur,
but the area will appear natural. These activities,
along with any desired recreational improvements,
will be the only visible impacts of direct human
activities.



Riparan areas in less than desirable condition will
show evidence of recovery from the application of
mutigation and rehabilitation measures. Old growth
stands will be evident within the Management Area,
along with those wildlife species in the Ochoco
National Forest which are dependent on old growth
habitat. Wildhife and fish species indigenous to the
area will continue to exist at levels consistent with
the available habitat. Structures maybe constructed,
or other work may be done to maintain or improve
habitat for the anadromous fishery. The area will
remain one where there are above average numbers
of trophy-sized elk and deer. Tree mortality, result-
ingfrom pastspruce budworminfestations and other
endemic msects and pathogens, will be evident along
with associated changes 1n fuel loadings and plant
succession. Fire occurrence will be evident where
natural lightning and human-caused starts occur.

MA-F9. Rock Creek/Cottonwood

Creek Unroaded-Helicopter Area
Emphasis

Allow timber harvest while protecting the anadro-
mous fishery, sensitive soils on steep slopes, and big
game habitat.

Desired Condition

The area will be unroaded. Timber harvest and
associated activities will use helicoptersystems. The
arca will remain unroaded with landings located
outside the management area. Prescribed fire use
will also be evident in some areas where its use is
desirable to attain management objectives. Visible
harvest impacts will generally be limited to vegeta-
tion modification with little soil or other surface
disturbance.

Recreation improvements, such as trailheads and
access frails, will be evident where necessary to
enhance access. Livestock use may be evident, but
the successful application of allotment management
requirements will show acceptable grazing prac-
tices Riparian areasin less than desirable condition
will show evidence of recovery from the application
of mitigation and rehabilitation measures. Old growth
stands will be evident within the Management Area,
along with those wildlhife species dependent on old
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growth habitat in the Ochoco National Forest. Wild-
life and fish species indigenous to the area wil
contmue to exist at levels consistent with the avail-
able habitat. Tree mortality, resulting from spruce
budworm and other endemic insects and pathogens
will be evident along with associated changes in fuel
loadings and plant succession. Fire occurrence will
be evident where natural lightning and human-caused
starts occur.

MA-F10. Silver Creek Roadless Area

Emphasis
Protect and enhance the roadless qualities and pro-
vide nonmotorized recreational use.

Desired Condition

Recreationists will see natural appearing areas [ree
from motorized vehicle use. Recreational use, live-
stock grazing, prescribed fire and wildfire will be
evident over time. These activities, along with any
desired recreational improvements, will be the only
visible impacts of human activities within the Man-
agement Area.

Riparian areas in less than desirable condition will
show evidence of recovery from the application of
mitigation and rehabilitation measures. Old growth
stands will be evident within the Management Area,
along with those wildlife species dependent on old
growth habitat on the Ochoco National Forest

Wildlife and fish species indigenous to the area will
continue to exist at levels consistent with the avail-
able habitat. Tree mortality, resulting from past
spruce budworm and other endemic nsects and
pathogens, will be evident, along with associated
changes in fuel loadings and plant succession. Fire
occurrence will be evident where lightning and human-
caused starts occur.

MA-F11. Lookout Mountain

Recreation Area

Emphasis

Mamntamn a natural setting, providing continued
opportunities for high quality, semiprimitive recrea-
t1onal activities and wildhfe habiiat, while maintain-
ing healthy forests.
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Desired Condition

General

The Lookout Mountain Management Area will
become a well-known area for year-round recrea-
tional activities and will provide excellent habitat for
big game,

Prescription Area A:

This area will comprise approximately 7,550 acres of
Forest land in a semiprimitive state with no vegeta-
tion manipulatton planned. The recreational user
will experience a highly diverse, natural landscape
with interspersed stands of trees, openings, rock
outcrops, and talus. A iree species mix including
early successional species such as ponderosa pine,
western larch and lodgepole pine will be seen across
the lower elevations of the landscape. Lodgepole
pine, sub-alpine fir, white fir and Douglas-fir will
dominate at the higher elevations. Pockets of mixed
conifer old growth will be an integral part of the
vegetation mosaic. Natural tree mortality will be
evident.

Big game habitat will be excellent due to the se-
cluded nature of the area, high elevation moist
meadows, and good year-round springs with heavy
dense cover. Elk wallows will be numerous and big
game use will be evident.

The area will be roadless, with currently existing
roadbeds exhibiting evidence of rehabilitation ac-
tivities and revegetation. Man-made improvements
will be subordinate to the natural landscape and will
be present to enhance recreational use of the area

Typical improvements apparent to the recreational
user may include trails, trailheads, signing, trail shel-
ters, livestock fencing, and possible wildlife habitat
enhancement projects.

Prescription Area B:
This area will comprise about 8,110 acres in a rela-
tively natural appearing condition.

A variety of trails, roads, trail shelters, signs and
other improvements for the benefit of recreational
users may exist, but will be designed and managed to
be subordinate to the natural landscape. Several
existing roads into the Management Arca will re-
main open for motorized travel to dispersed camp-
sites and mining activities,
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Vegetation may appear manipulated in widely dis-
persed places in order to enhance recreational
opportunities and wildlife habitat resources; vegeta-
tion manipulation will not dominate the landscape
or generally be evident to the casual Forest visitor.
Various vegetation manipulation techniques will be
used to promote healthy forests which are more
resistant to catastrophic events that may detract
from big game habitat or a recreational experience.
As a result of these limited entries, ponderosa pine
and western larch, which are tree species valued for
their appearance, will become more abundant over
time. These species will be interspersed 1n a mosaic
of other mixed conifer species of various size and
age classes, including stands of old growth mxed
conifer and ponderosa pine.

Minimum standard roads designed for specific proj-
ects will exist in low densities on the more gentle
ground. Road use will be restricted to project activi-
ties and roads will be closed upon completion of
each project Roadbeds and banks will be seeded
with mixtures of legumes and grasses to improve
wildlife habitat. The amount of activity occurring at
any one time will be limited.

MA-F12. Eagle Roosting Areas

Emphasis
Provide winter roosting habitat for migrating bald
eagles from December through April.

Desired Condition

Anuneven-aged stand will contain large trees which
are atleast 22 inches DBH, and a few trees which are
36-40 inches at DBH. Roost trees generally are at
least 22 inches DBH and have an open structure
which allows eagles to land easily. Those trees ac-
tively being used will be preserved along with re-
placement trees in the same vicinity.

The area will be free of potentially disturbing human
activity during the period from December 1 to May
1. When actual or potential roosting areas overlap
with areas which have more restrictive prescrip-
tions, the area will be managed under the most
restrictive prescription as long as roost trees are
maintained.



MA-F13. Developed Recreation
Emphasis

Provide safe, healthful, and aecsthetic facilities for
people to utilize, within a relatively natural outdoor
setting, while pursuing a variety of recreational
experiences.

Desired Condition

This Management Area will consist of natural-ap-
pearing areas with obvious man-made controls and
structures to direct users, provide for comfort and
sanitation, and protect the natural resources. Devel-
oped sites will be provided for a broad range of
recreational opportunities.

New and upgraded sites will incorporate a barrier-
free design.

Management activities will not be visually evident.
Scenic views may be enhanced through harvest or
thinning but will appear natural.

Facilities, roads, and trails will have a well main-
tained appearance and provide a safe recreational
environment. When vandalism is a problem, public
use may be prohibited on a seasonal basis.

MA-F14. Dispersed Recreation
Emphasis

Provide a near-natural setting for people to utilize
while pursuing outdoor recreation experiences.

Desired Condition

Within the immediate dispersed site, management
activities will not be evident to the casual observer.
Activities may be ewident in areas adjacent to the
site, depending on the management prescription
applied to them. Primitive, user-constructed struc-
tures or facilities, consistent with a site’s use, will be
seen. Sites will be managed so that users tend to feel
relatively isolated. A strategy will be developed that
encourages individuals or groups to “find their own
place.”

Livestock grazing may be evident, but the successful
application of allotment management requirements
will also be evident.
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MA-F15. Riparian

Emphasis

Manage streamside vegetation and habitat in order
to mamtain or improve water quality and meet
temperature and turbidity levels as required by state
standards under the Clean Water Act (See Forest-
wide Standards and Guidelines, Water; and Best
Management Practices (BMP’S), Appendix G).

Desired Condition

Riparian areas will exhibit a low but apparent level
of management. Vegetation may or may not appear
manipulated, depending on the condition of the
stream. An abundance of wildlife species should be
evident. Due to management restrictions and the
low risk associated with these areas, the signs of
natural or man-caused fire will be infrequent.

Formanagement purposes, aspecial protection area
{100 feet from the edges of perennial bodies of
water) will be apparent. In addition, the streams
listed below will receive extra protection to 200 feet
from the stream edge, in order to provide “connec-
tive habitat” for a variety of wildlife species on the
Forest:

Trout Creek, Bear Creek, Drake Creek, Pine
Creek, Allen Creek, Indian Creek, West Fork
Bridge Creek, Porter Creek, Howard Creek,
Fox Creek, Cottonwood Creck, Baldy Creck,
Little Windy and Windy Creek, and Nicoll Creek.

Roads not planned for future use will be obliterated
and revegetated to a natural or near natural condi-
tion.

Within the limits of ecological potential, a shady,
brushy condition with a canopy of alder, willow,
aspen, or other deciduous vegetation will exist.

Where coniferous evergreens are a natural compo-
nent of the ecosystem, a variety of size classes will
exist to perpetuate the supply of shade and woody
debris over time. Sites unable to support a canopy of
deciduous or evergreen specics will be character-
ized by vigorous stands of forbs, grasses, and grass-
like riparian species.

Bank slopes containing high plant densities, thick
root masses, embedded angular boulders, and old



FEIS
Appendix B

logs will also characterize these areas Extensive
scouring of streambanks will be an uncommon oc-
currence, as will soil deposition outside the norm for
the individual stream system. Streambeds will be
commonly covered by native aquatic growth on as-
sorted sizes of rocks and boulders.

Where cobble and gravel bars are prominent, they
will become covered by sandy loam souls as riparian
vegetation filters and traps stream sediments. As
stream banks are re-built and cutbanks stabilized, a
narrower, deeper channel will gradually develop.

Springs and wet meadows are not specifically in-
cluded mn this management area prescription, but
should recewve appropriate protection as stated in
Forest-wide Standards and Guidelines for Water,
Chapters 4, Forest and Grassland Plans.

MA-F16. Bandit Springs Recreation
Area

Emphasis

Provide dispersed, nonmotorized recreational op-
portunities, within a setting where management
activities are generally not evident to the casual
observer. Expand the recreational activities and
opportunities beyond winter recreation to year-round
activities.

Desired Condition

The Bandit Springs Recreation Area is expected to
become an important winter sports use area on the
Forest, as well as a setting for other year-round
recreational actwvities, including environmental
education, mountain bike riding, day hiking, hunt-
ing, and horseback riding. Developments to accom-
modate a broad spectrum of nonmotorized recrea-
tionists’ needs will be built. Emphasis will be on
enjoying the natural scenery, with interpretation
aiding the casual visitor. Developments may include
trail shelters, maintamed trails, horse unloading ramps,
toilets, information areas, parking, picnc areas, and
signs.

Periodic manipulation of vegetation to meet recrea-
tion and visual objectives for the area will be appar-
ent to the user. Timber stands will be managed to
develop and maintam resistance to catastrophic events
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that would detract from the recreational experi-
ence. Both uneven- and even-aged silvicultural
practices will be used. A road system will be visible,
but secondary to the natural setting Livestock use
will also be evident.

MA-F17. Stein’s Pillar Recreation

Area

Emphasis

Maintain a scenic, natural or natural-appearing set-
ting associated with unique geologic formations,
particularly Stein’s Pillar. Provide roadless nonmo-
torized recreation with opportunities to enjoy na-
ture.

Desired Condition

The area will be a natural or natural-appearing place
with a variety of volcanic plugs, topography, plant
communities, and wildlife, where recreationists can
enjoy nonmotorized recreation.

Ponderosa pine stands will have large, yellow-bark
trees, particularly along the Stein’s Pillar Trail. There
will be a mosaic of these large-tree, open pine stands
interspersed with juniper scab flats and fir stands
Created openimngs will blend with the natural ap-
pearance of the area. Scenic views will be created
but management activities will not be evident to the
casual observer.

The area will offer scenic views of Stein’s Pillar and
other volcanic plugs, as well as the Ochoco and
Cascade Mountains. Recreatiomsts will enjoy non-
motorized actvities, including hiking, picnicking,
rockclimbing, sightseeing, horseback nding, and group
activities. These activities will mostly be day use.

Nonmotorized recreational opportunities and fa-
cilities will be provided. A rustic trail, designed and
maintained for family day walks, will access Stein’s
Pillar. There will be an associated trailhead and
access route. The trail system may be extended to
the north to tie to the Benefield road Also, a safe
way to the base of the pillars will be constructed to
allow easier access for chmbers and others. Inter-
pretive facilities will highlight geological, recrea-
tional, historical, old-growth, and wildlife features,
and the nearby wilderness



Streamsides will be extremely shady and brushy with
an abundance of tall overstory conifer trees and/or
shorter hardwoods of alder, willow, and aspen.
Streamsides will meet the Riparian Management
Area objectives.

Deer and elk may use the area for winter cover, feed,
and security. Deer and elk may summer throughout
thearea. A300-acre Old GrowthManagement Area
willbe available for wildlife, such as the goshawk and
pileated woodpecker. Snags will occur naturally,
providing habitat for woodpeckers, nuthatches, owls,
and other cavity nesters.

Livestock use will be evident, but the successful
application of allotment management requirements
will also be evident.

MA-F18. Hammer Creek Wildlife/

Recreation Area

Emphasis

Provide and maintain habitat diversity for a variety
of wildlife species where open road density is mini-
mal. Provide a scenic, semi-natural or natural-ap-
pearing setting for nonmotorized recreational op-
portunities.

Desired Condition

Forested areas of ponderosa pine will be seen as a
wide variety of size/age classes with a major compo-
nent of large, yellow-barked pine. Mixed conifer
areas will be a mosaic of open and closed canopy
stands of various size classes to provide an optimum
forage and cover mix for big game. Nonforested
areas will generally appear natural in character, but
with periodic evidence of livestock grazing. Ripar-
ian areas will be shady and consist of a mixture of
trees and shrubs. Management activities will remain
visually subordinate to the characteristic landscape.

Developed facilities such as trailheads, picnic/camp
areas, and associated access routes will be evident
on the periphery of the unit. Interpretive facilities
will be available to highlight historical, recreational,
and wildlife features.

Access roads to trailheads will be open All other
roads will be closed to motorized use and rehabili-
tated after management projects are completed.
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MA-F19. Deep Creek Recreation
Area

Emphasis
Provide a near natural setting for recreational pur-
suits within the area

Desired Condition

Forested areas will contain large larch and ponder-
osa pine. Nonforested areas will generally appear
natural in character with little immediate evidence
of management activities. The riparian area will
contain abundant alder and other riparian hard-
woaod species.

Dispersed recreational areas will be protected.
Opportunities for camping in developed sites will be
provided at Deep Creek Campground.

Trails may be developed that provide day hiking or
interpretive recreational opportunities.

Management activities, including timber harvest and
prescribed burning, will not be evident to the casual
observer. Livestock use will be evident, but the
successful application of allotment management
requirements will also be evident.

MA-F20. Winter Range
Emphasis
Manage for big game winter range habitat.

Desired Condition

Big game use on winter range will be the primary
activity, with other management activities and human
intervention restricted from December 1 to May 1.
Habitat effectiveness for big game willimprove over
time, due to increases in both quality and quantity of
thermal cover, and to reductions in open road den-
sity. Road and trail use will be limited to one mile of
open access per section, from December 1to May 1,
but up to three miles per section will be available
during the remainder of the year.

Vegetation cover types, key species condition, big
game use, and domestic livestock grazing will be
inventoried and mapped. Treatment umits will be
identified and treatments prescribed on ascheduled
basis to maintain key forage and browse species.
Treatments will be monitored to assure appropriate
forage and browse allocations for big game.
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Management, including vegetation manipulation,
structures, and prescribed fire to maintain or im-
prove winter range, may be apparent. Livestock use
of forage will be conducted in harmony with big
game winter range habitat needs.

Tree mortality, resulting from past spruce budworm
and other endemic insects and pathogens, may be
evident along with associated changes in fuel load-
ings and plant succession, 1n areas reserved for big
game cover.

MA-F21. General Forest Winter
Range

Emphasis

Manage for timber production, with measures taken
to maintain habitat effectiveness for big game. Design
and implement management activities to recognize
big game habitat needs.

Desired Condition

Big game use on winter range will be the primary
activity, with other management activities and human
intervention restricted from December 1 to May 1.
Habitat effectiveness will slowly decrease 1 this
area, mainly due to future reductions in quality and
quantity of thermal cover. This decrease will not be
as rapid as in MA-22 General Forest, due to speci-
fied road closures and other incidental wildlife im-
provements. Road and trail use will be limited to one
mile of open access per section during December 1
to May 1, but up to three miles per section will be
available during the remainder of the year.

Fire occurrence will be visible where lightning and
human-caused starts occur and where prescribed
fire is applied.

Management activities will take into account vege-
tation types and successional responses in order to
apply prescriptions which have beneficial results for
habitat. Areas of particular importance as big game
habitat will be identified and management activities
modified to complement, protect, or improve habi-
tat. Livestock use of forage will be conducted m
harmony with big game winter range habitat needs.
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Tree mortality, resulting from past spruce budworm
and other endemic insects and pathogens, may be
evident along with associated changes in fuel load-
ings and plant succession, in areas reserved for big
game cover.

MA-F22. General Forest

Emphasis

Produce timber and forage while meeting the For-
est-wide standards and guidelines for all resources.
In ponderosa pine stands, management will empha-
size production of high-value (quality) timber.

Desired Condition

Most ponderosa pine stands and some mixed conifer
stands on slopes less than 30 percent will exhibit the
application of uneven-aged management. Trees up
to 20 inches DBH will be seen 1n these stands, and
the evidence of trees managed for high quality lum-
ber (where the first log s relatively free of limbs) will
be noted.

Most mixed conifer timber stands, most stands on
slopes greater than 30 percent, and some pine stands
not suitable for uneven-aged management will be
seen as even-aged, with trees uniformly spaced and
fully occupying the site, except in seedling and sap-
ling stages. Regenerated stands will generally be 20
to40acres insize. A mixof species, with emphasis on
the seral species such as pine and larch, will be
evident where conditions permit. The largest trees
will generally be 18 to 22 inches DBH, but larger
ones may be found where left for snag replacements
or other resource reasons Trees will have full crowns
and be relatively free of defect. Snags will be appar-
ent over the area with potential snag habitat man-
aged at the 20 percent level for Alternative B-Modified
and at the 40 percent level for Alternative I.

A variety of native grasses, sedges and forbs will be
available for grazing amimals. Competition from
nonforage species such assagebrush and jumper will
not be a major problem. Most of the forested range
lands will be in fair and good forage condition class
Forage use will be apparent, and improvements
installed to facilitate stock distribution and effective




use of available forage will be evident.

Following use for timber haul, local access routes
with planned future use will generally be open to
high clearance access (maintenance level 2) for Forest
visitor and administrative use, unless there are sig-
nificant reasons to do otherwise. Access routes/
trails will be developed to offer a variety of terrain
and experience levels for ATV’s, and users will be
restricted to these areas. Recreational off-road
motorized use will be allowed, but users will be
encouraged to use designated routes in order to
protect Forest resources such as soils and water

quality.
Dispersed sites will be scattered throughout the

area. These sites will be maintained in as natural a
condition as possible.

Fire occurrence will be visible where natural light-
ning or human-caused starts occur, and where pre-
scribed fire was applied.

MA-F23. North Fork Crooked River

Recreation Corridor

Emphasis

Maintain the appearance of a natural landscape in
the foreground view from Road 42. Protect and
enhance public use and enjoyment of the river seg-
ment.

Desired Condition

This segment of the North Fork of the Crooked
River will be a free-flowing river whose shorelines
may be accessible by roads The immediate river
environment (up toone-quarter mile from the river)
will appear natural, though there may be evidence of
past and ongoing timber harvest and grazing. Devel-
oped and dispersed campsites and interpretive sign-
ing will be seen throughout the area. The use of
prescribed fire may be evident where used to en-
hance the retention of featured tree species such as
old growth ponderosa pine or western larch.
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MA-F24. North Fork Crooked River

Scenic Corridor

Emphasis

Maintain and enhance a natural appearing land-
scape to protect the “scenic river” designation.

Desired Condition

This segment of the North Fork of the Crooked
Ruver will be seen as a free-flowing river whose
shoreline is accessed by a road. The immediate river
environment (up to one-quarter mile from the river)
will have an overall natural appearance, though
there maybe evidence of past timber harvest. Other
management activities will be evident, including
dispersed campsites and interpretive signing. A low
standard trail will be developed that will require
wading orrock-to-rock natural crossings. Prescribed
burning will be apparent where used to enhance the
retention of featured tree species such as large old
growth ponderosa pine and western larch.

Several stands have been designated for old growth
within the scenic river corridor. Where old growth
restrictions are more restrictive than scenic river
restrictions, the old growth prescriptions will apply.

MA-F25. U.S. Highway 26 Visual

Corridor

Emphasis

Maintam and enhance the scenery along U.S. High-
way 26.

Desired Condition

The U.S. Highway 26 Corridor will be managed to
maintain the big tree appearance; activities will not
be evident to the casual Forest visitor. Vegetation
will be manipulated in order to provide a variety of
size and age classes of timbered stands, including
open parklike stands of old growth ponderosa pine,
dense shaded stands of mixed conifer, and small
openings with planted and natural tree seedlings.
Both uneven- and even-aged stand conditions will
exist,
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An established road system will be in place but will
have been designed to minimize the visual effect on
the landscape. Prescribed hivestock grazing is planned.
Pastoral scenes will add to visual variety. Prescrip-
tive grazing will be designed to be in concert with the
visual quality objectives of the area.

Wildlife may be viewed in the corridor. This might
include big game and a variety of bird species. The
effects of fire will be periodically evident, as a result
of natural and prescribed burning.

Dispersedrecreation sites will be abundant through-
out the corridor. Camping will be encouraged, ex-
cept where restricted for other resource reasons,
such as streamside management areas along Mark’s
Creek. Snowparks for winter recreation will be
constructed to blend into the surroundings.

MA-F26. Visual Management

Corridors

(This includes all visual management areas outside
of otherspecial management areas, e.g. Highway 26,
Summiut Trail, etc.)

Emphasis

Maintain the natural-appearing character of the
Forest along major travel routes, where manage-
ment activities are not evident, or are visually subor-
dinate to the surrounding landscape.

Desired Condition

Prescription Area A

This area will encompass about 86 miles of Forest
roads and include approximately 9,300 acres of asso-
ciated landscape. The outer boundary of the Man-
agement Area will generally not exceed 600 feet on
each side the road. Retention will be the visual
quality objective. Long-term management activities
will not be visually evident to the casual observer.

Forest visitors will encounter a diverse landscape
which reflects ecosystems where management ac-
tivities appear as a natural condition.

Vegetation will be manipulated, but will reflect a
natural forest setting. Stands of trees will exist in
multiple age classes, from young seedlings to mature
old growth in both uneven- and even-aged condi-
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tions. Unique characteristics of the landscape, such
as rock bluffs and aspen clones, will be highlighted,
where they are currently hidden from view due to
existing vegetation.

Prescription Area B

This area will encompass about 174 miles of Forest
roads and include approximately 23,960 acres of
associated landscape. The outer boundary of the
management area will generally not exceed 600 feet
on each side the road Partial retention will be the
visual quality objective. Long-term management
activities may be evident but will be visually subordi-
nant to the characternistic landscape. Forest visitors
will encounter a near-natural scenic view, with a
diverse ecosystem reflecting a low level of manage-
ment.

Vegetationwillappear manipulated. Stands of trees,
in multiple age classes in both uneven- and even-
aged conditions, will occur 1 a background of rock
outcrops, aspen clones and native grass communi-
ties.

Prescription Areas A and B

An established road system will be in place, but will
have been designed to minimize the visual effect on
the landscape. Grazing by livestock may or may not
be visible immediately adjacent to these roads.

As a consequence of visual management, an abun-
dance of wildlife may be viewed in the corridor. This
might include big game, a variety of bird species, and
fish. The affects of fire will be periodically evident as
a result of natural and prescribed burning.

MA-F27. Round Mountain National

Recreation Trail

Emphasis

Protect and manage for scenic qualities which make
the trail corridor an attractive recreational setting.
Rehabulitate trail sites where management activities
conflict with National Recreation Trail objectives.

Desired Condition

The visitor will note a naturally appearing forest
along the majority of the trail route (visual quality
objective of retention). The outer boundary of the
management area will generally not exceed 600 feet



on either side of the trail. The Round Mountain
National Recreation Trail will be linked to trails on
Lookout Mountain and the access road to the Summit
of Round Mountain, as well as to Walton Lake
Campground, through appropriate signing. Recrea-
tional improvements will be evident n those loca-
tions where necessary to protect the land, for public
safety, and to enhance the public’s enjoyment of the
area.

Old growth stands will be seen within the manage-
ment area. Fire occurrence will be evident where
natural hightning and human-caused starts occur.
Rehabilitation will be done in areas visually im-
pacted by past management activity.

MA-F28. Facilities
Emphasis
Provide a safe, efficient, and healthful working

environment where structure design and layout of
the site blend with the surroundings.

Desired Condition

Sites will be efficiently designed work areas consis-
tent with type and intensity of use. Employee well-
ness and public safety will be the primary design
criteria. Color and design of structures and facilities
will blend with the surrounding environment.

Traffic controls and signing will be designed to pro-
vide asafe driving environment. Roads and trails will
be planned, designed, operated and maintained to
levels sufficient to provide safe use for the intended
traveler.

The historical sigmficance of buildings and struc-
tures will be considered during any modifications to
the site.

Employee residential areas will be designed to meet
employee needs.

Management activities, such as timber harvest, thin-
nings, and fuel treatments for the protection of
facilities from wildfire, may be apparent on a short-
term basis.
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Grassland Management Areas

MA-G1. Antelope Winter Range
Emphasis

Manage for optimum winter range conditions for
antelope.

Destred Condition

This Management Area will consist of generally
open grassland with shrub heights at or below 24
inches, but not over 30 inches in height. Range
improvements that facilitate antelope migration will
be constructed. Harassment and stress on wildlife
caused by motorized vehicle traffic will be reduced.

Fall greenup will be reserved for use by antelope
during winter.

MA-G2. Metolius Deer Winter
Emphasis
Manage for big game winter range habitat.

Desired Condition

Management in this area will support the Oregon
Department of Fish and Wildlife management ob-
jectives for the wintering deer population. A 60/40
forage/cover ratio, and a vigorous shrub overstory
will be mantained Private land will be acquired
when possible. The implementation of seasonalroad
closures will reduce harassment and stress on wild-
Iife from motorized traffic. Early season livestock
grazing will be used as a vegetative management tool
to mamtain forage in a palatable condition. Fall
greenup will be reserved for deer forage. A manage-
ment plan for the entire winter range area will be
developed in coordination with Oregon Depart-
ment of Fish and Wildlife.

MA-G3. General Forage

Emphasis

Manage for forage production and utilization in a
mannerconsistent with general standards and guide-
lines for other resources.
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Desired Condition

Structural and nonstructural range improvements,
prescribed fire to increase the palatability of desir-
able species, and livestock management will be used
tomaintain orincrease forage production. The natu-
ral composition and cover values of native grasses,
sedges, forbs and palatable shrubs will be retained.
Competition from undesirable forage plants,such as
sagebrush and juniper, that decrease range produc-
tivity will be reduced. Proper stocking levels and
distribution will be employed to effectively utilize
forage production without adversely affecting plant
communities. Areas planted in crested wheat grass
will proceed through natural succession to rees-
tablish native plant species, unless specific resource
management objectives can be better met by main-
taining certamn pastures m crested wheat grass. Aspen
clones will be allowed to regenerate. The occur-
rence and increase of noxious weeds will be pre-
vented. A variety of native and introduced grasses,
sedges, and forbs will be provided for grazing ani-
mals. Improvements that facilitate stock distribu-
tion and the effective use of available forage will be
installed.

MA-G4. Research Natural Areas

Emphasis

These tracts of land are areas where natural proc-
esses are maintained for research purposes and
education. They will provide basehines against which
other activities may be measured, sites for study of
natural processes in undisturbed ecosystems, and
gene pool preserves for both plant and ammal spe-
Cles.

Desired Condition

Natural conditions will be maintained. Any manage-
ment activities within the RNA’s will be directed at
maintaining the natural conditions of the area, and
these human-caused changes to the ecosystem will
not be readily evident. Continuing, nondestructive
baseline studies may be occasionally visible in terms
of equipment, instruments, and related activitics.

Fire occurrence will be evident where natural light-
mng and human-caused fire starts occur.,
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If available, the private land on Haystack Butte
RNA will be acquired.

MA-GS5. Juniper Old Growth

Emphasis

Provide habitat for wildhfe species dependent on
old growth stands.

Desired Condition

The common flicker is the management indicator
species. Stands at least 40 acres in size and not more
than five miles apart will be maintained. Trees should
be large with hollow centers and have broad, irregu-
lar-shaped crowns or spike tops. Most of the large
trees, both hive and dead, should support hichen
growth. Cavities should be evident in the trees from
eitherbole splits and/or limbs that have broken away
from the tree bole. Some younger trees may be
present alongwith various grasses, forbs, and shrubs
Management activities and roads will generally not
be evident. Fire occurrence will be evident where
hghtning and human-caused starts occur. Grazing
by livestock, as well as by big game wildlife species,
may be evident.

MA-G6. Crooked River Recreation

Area

Emphasis
Maintain the appearance of a natural landscape to
enhance and protect recreational values.

Desired Condition

The natural and scenic qualities of the river corndor
willbe preserved, as required by the Wild and Scenic
Rivers Act.

A trailsystem and dispersed campsites will be devel-
oped to assist in public enjoyment of the area

MA-G7. Deschutes River Scenic
Corridor

Emphasis

Manage for scenic quality and natural appearance
of the landscape.



Desired Condition

The natural and scenic qualities of the river corridor
will be preserved as required by the Wald and Scenic
Rivers Act. A trail system will be developed to
provide access to the area. Dispersed campsites will
be designated to aid in management of the area.

MA-G8. Squaw Creek

Emphasis

Provide opportunities for semiprimitive nonmotorized
recreationin a pristine canyon setting while protect-
ing and enhancing the deer winter range habitat and
fisheries. A 1,370-acre corridor along the creek will
be managed for ifs scenic quality as a “scenic river.”

Desired Condition

A travel management program will restrict vehicle
access seasonally, except for administrative and special
uses. Private inholdings which facilitate manage-
ment of the arca will be acquired when possible.
Recreational use, livestock grazing, prescribed fire
and wildfire will occur, but the area will appear
natural. Wildlife and fish species indigenous to the
area will continue to exist at levels consistent with
the available habitat. Fire occurrence will be evident
where lightning and human-caused starts occur.

A corridor along the creek from the Grassland
boundary to the confluence with the Deshutes River
has been determined to be suitable for designation
as a scenic river under the Wild and Scenic Rivers
Act 1This corridor will be managed to preserve and,
or enhance its natural and scenic qualities.

MA-G9. Riparian

Emphasis

Maintain riparian habitat, including streambank
stability and fish habitat capabilty, at existing levels
where the desired condition is met. On sites where
the desired condition is not met, take steps neces-
sary to bring riparian condition to its ecological
potential. Allow no activities that will result in a
deterioration of water quality in perennial and fish
bearing strcams.
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Desired Condition

General: On-the-ground work and management
changes are needed to improve riparian conditions
on approximately 1,250 acres of the Grassland, all
but 400 acres have been completed. Remaining
work will be completed in the first decade. However,
it will take from 20 to 60 years for some of these
areas to heal and function fully as natural systems.

Rehabilitation activities include fencing, sceding,
planting, and installation of physical structures such
as rock structures, check dams, and log weirs Changes
in livestock management are an important part of
this strategy. Range allotment plans will reflect for-
age uiilization levels necessary to meet brush and
hardwood protection or enhancement needs.

Specific projects are shown in the Riparian Im-
provement Schedule mn Appendix A.

Work to restore riparian areas will have been com-
pleted, but not all riparian arcas will have had time
to recover to full biological potential. Many streams
that presently flow only seasonally will flow year-
round. The potential for overland flows and delivery
of sediment to streams from upland areas will have
been reduced by construction of improvementssuch
as fences, the development of dispersed water sources,
and adjustments in grazing systems. Water quality
will be maintained or improved to meet state stan-
dards for temperature and turbidity.

Stream Channels: Establish a shady, brushy condi-
tion with a canopy of alder, willow, aspen, or other
deciduous vegetation. Sites unable to support a
canopy of deciduous species will be characterized by
vigorous stands of forbs, grasses, and grasslike ripar-
ian species. Although cobble and gravel are often
prominent features during the development of ri-
parian stream courses, they become covered by sandy
loam soils as riparian vegetation filters and traps
stream sediments. As stream banks are rebuilt and
stabthized, a narrower, deeper channel will gradually
develop.

Springs: Manage springs to maximize water storage
and support excellent condition riparian vegetation.
These ecosystems should support deciduous vegeta-
tion where such vegetation was present in the past
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Atspringsites not associated with deciduous vegeta-
tion manage the riparian area to support vegetation
associated with excellent condition. These spring
areas will not show signs of compaction, channeling,
or head cuts.

Wet Meadows: Manage wet meadows to support
vegetation associated with excellent conditions such
as forbs, grasses, reeds, sedges, and rushes. These
areas will not show signs of channeling or gully
development of sufficient size to lower the season-
allysaturated zone and change the plant community
type. These zones should be showing no signs of
invasion from nonriparian species such as rabbitbrush,
sagebrush, or juniper.

MA-G10. Rimrock Springs Wildlife
Area

Emphasis

Provide unique habitat (wetlands, ponds, springs)
within the juniper-sagebrush steppe. Provide for
nonconsumptive (viewing, photography) wildlife uses
in a natural setting. Improve present habitat condi-
tions and promote habitat diversity.

Desired Condition

Increased opportunities for wildlife viewing and
photography, including a barrier-free mterpretive
trail and a brochure will be provided. Barrier-free
toilet facilities will be available at the trailhead.
Interpretation of unique cultural resources will
preserve early history of the area. Prescribed fire
will be used to improve habitat.

MA-G11. Haystack Reservoir

Emphasis

Provide users with a system of quality facilities that
are safe and environmentally sound. Continue to
emphasize camping, picnicking, boating, fishing, and
swimming.

Desired Condition

The existing partnerships will be continued and new
ones explored to provide for the needs of the recrea-
tional users. Bureau of Reclamation (BOR) lands
around the reservoir will be acquired to simplify
management of the area; BOR would retain owner-
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ship and management of the dam. New and up-
graded facilities will provide for barrier-free oppor-
tunities.

MA-G12. Cove Palisades State Park
Emphasis

Manage for developed campgrounds and water re-
lated recreational activities.

Desired Condition

The landbase needed by the State to operate a high-
quality developed recreational facility on the shores
of Lake Billy Chinook will be provided. Other re-
sources within the park boundary will be managed to
support this goal.

MA-G13. Lake Billy Chinook View

Area

Emphasis

Maintain the natural appearing character of the
viewshed from Lake Billy Chinook, where manage-
ment activities are not evident or are visually subor-
dinated to the surrounding landscape.

Desired Condition
The natural and scenic qualities of the management
area will be preserved.

MA-G14. Dispersed Recreation

Ernphasis
Provide and maintain a near-natural setting for
outdoor recreational experiences.

Desired Condition

Within the immediate dispersed site, management
activities will not be evident to the casual observer.
Actwvities may be evident in areas adjacent to the
site, depending on the management prescription
applied to them. Primitive, user-constructed struc-
tures or facilities, consistent with the sites’ use, will
be seen. Sites will be managed so that users tend to
feel relatively isolated. A strategy will be developed
that encourages individuals or groups to “find their
own place.” Livestock grazing may be evident, but
the successful application of allotment management
requirements will also be evident.



MA-G15. Gray Butte Electronic Site
Emphasis

Manage the site to provide low power output elec-
tronic equipment. Limit transmitters to a maximum
of 150 watts.

Desired Condition

All development should meet partial retention from
important viewpoints. Minimize interference po-
tential through facility design, location, spacing,
capacity and establishment of site-noise floor limits.
Meet user needs, and maximize utilization of the
site. Three buildings and three towers will be al-
lowed at the site.

MA-G16. Utility Corridors
Emphasis
Accommodate energy-transmission facilities.

Desired Condition

Future development will be confined to existing
corridors. No windows for future development will
be designated. Identify exclusion and avoidance areas.
Through design and management, the use of lands
allocated to power facilities will be optimized. The
proliferation of separate rights-of-way will be dis-
couraged to reduce the cumulative environmental
impact of linear facilities. The creation of corridors
in addition to those currently designated will be
discouraged.

Modeling Characteristics

Many new management prescriptions have been
developed and included in the FEIS. In Table B-3-5,
itis evident that many of the management emphases
from the DEIS and FEIS are similar in their treat-
ment of the resources. Because the Ochoco’s
FORPLAN model deals primarily with those activi-
ties that manipulate vegetation, it is possible for the
Ochoco’s FORPLAN model to group many differ-
ent management areas 1if their vegetation treatment
activiies are similar. Table B-3-6 displays the
FORPLAN groupings for all management area
prescriptions. The following text explains some of
the modeling characteristics of each.
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Certan parts of the Forest and Grassland may be
designated to meet wildlife, recreation, aesthetic, or
scientific objectives in a particular alternative. Pre-
scriptions applied to these areas contain moderate
to completely binding constraints on timber and
range management. These prescriptions include all
those described above except the timber/range
management area prescription (Group VII). The
Group VII management prescriptions in the DEIS
emphasize only timber and/or range production and
allowa high degree of flexibility in the application of
activities to the ground. Depending upon the analy-
sis area to which they are applied, several dozen to
several hundred columns represent these activities
in the LP. In the FEIS, the Group VII management
area prescription had Management Intensities, tim-
ing choices, and Right Hand Side constraints added
to address resource cONCErns (uneven-age manage-
ment, rotation ages, big game cover). As a result,
other resource objectives besides timber and range
may be emphasized.

The emphasis for management area prescription
Groups VI and VIII are similar in that the primary
objective is to produce elk habitat through control
of cover and forage unit, amounts, sizes, and spac-
ings. The key factors in regulating habitat conditions
onthe Ochoco are the control of cover and road use.
The main factors affecting cover are the presence or
absence of precommercial thinning, stocking level,
and whether it is a ponderosa pine or mixed conifer
working group. Relative cover values are used as
coefficients in the LP based upon the concept that a
stand provides differing levels of protection to an
ammal depending upon stand density. Use of rela-
tive cover values based upon the crown closure of
thestand refines the ability of the LP to differentiate
among eligible columns in order to satisfy big game
cover and forage objectives. These are expressed as
Riught Hand Side constraints and applied to contigu-
ous blocks of land. Considerable flexibility for re-
sponse to multiple objectives or constraints is con-
tained in the applicable columns.

Although management objectives differ, management
area prescriptions in Group I are modeled in a
similar manner. Each of these prohibits timber
harvesting and the application of intensive range



PRESCRIPTION STANDARDS AND GUIDELINES

TABLE B-3-5

This Table Summanzes and Compares the Following Elements for Each Management Area Prescription

Pre-
scrp-
tion

Timber

Range

Recreation

wildlife

Access

Protection

MA-D1
MA-Fo
MA.F22
MA-F21

Scheduled timber harvest,
full yreld, maximize erther
PNV or timber volume

Renge management to
optimize forage utihzation;
forage production based
on economic efficiency

Manage for roaded
modifiedfroaded natural
opportunity; visual qualdy
1s modification to maxi-
mum modification

Manage for deer and elk
cover as compatible with
timber objectives; snag
level can vary from MR to
40% level

High open road densities,
good access, except F9
which has no long-term
road development, mainly
trail access for MA-D1;
F22 <3 miles/section.

Confine, contain, or control suppres-
sion strategies utihzed in accord-
ance with economic efficiency
analysis for each preattack block

MA-D2
MA-F20

Scheduled timber harvest,
reduced yleld, objectives
to optimize big game
winter range habitat
Uneven-aged mgmt al-
lowed mn Ait C-Mod

Most range management
practices allowed as long
as they den't interfere with
big game objectives

Manage for roaded
modified/roaded natural
opportunity, visual quality
15 modification to maxi-
mum modification

Manage for high elk and
deer use, snag level can
vary from MR to 80%
level

Reduced access, open
road density no higher
than 2 mt fsq mi (3 mi for
F20), seasonal road clo-
sure to 1 mu. for big game
winter habiat

Confine, contain or control suppres-
sion strategies utilized 1n accord-
ance with ecenomic efficiency
analysis for each preattack block.

MA-D3

Scheduled timber harvest,
reduced yield, objectives
to optimize big game
summer range habitat
Uneven-aged mgmt al-
fowed in Alt C-Mod

Most range management

practices allowed as long
as they don't interfere with
big game objectives

Manage for roaded
modifiedfroaded natural
opportunity, visual quality
1s modiication to maxi-
mum modification

Manage for high elk and
deer production, snag
level can vary from MR to
80% lavel

Reduced access, open
road density no higher
than 2 my/sq mi

Confine, contain or controf suppres-
sion strategies utilized in accord-
ance with econemic efitciency
analysis for each preattack block

MA-D4
MA-F&

No scheduled tmber
harvest, cultural treatments
allowed 1n areas not
currently in “old growth* to
facilitate reaching old
growth conditions as soon
as possible

No scheduled improve-
ments, full forage utiliza-
tion

Use will be not be empha-
sized, visual quality is
retention

Manage for pileated wood-
pecker and common
flicker; snag level at 100%

Construction of new roads
avoided whenaver posst-
ble If assential, work
would not be performed
between 2/1 through 7/15

Control suppression strategy uti-
hzed

MA-D5
MA-F25
Parts of
MA-F26
MA-F7

Schedules timber harvest,
reduced yield, manage-
ment objective is 1o retain
or enhance the natural
beauty

No scheduled improve-
ments, full forage utihza-
tion

Visual quality 1s retention,
management activities will
not be visually evident,
recreation opportunities
provided in roaded natural
sething

Snag level at 100%

Avoid construction of local
roads other than at needed
junctions

Confine, contain or contral suppres-
sion strategies utihzed in accord-
ance with economic efficiency
analysis for each preattack block,
emphesize mmimum physical
disturbance




Pre-
schp-
tion

Timber

Range

Recreation

Wildlife

Access

Protection

MA-D8&
Parts of
MA-F26
MA-F7

Scheduled timber harvest,
reduced yield; manage-
ment objective is to retain
or enhance the natural

beauty

No scheduled improve-
ments, full ferage utiliza-
tion

Visual quality i1s partial
retention, managemaent
activittes may be evident
but will remain visually
subordinate to the naturel
landscape,

Snag level at 100%

Avaid construction of local
roads other than at needed
Junctions

Confine, contaun, or control suppres-
sion strategies utilized 1n accord-
ance with economic efficiency
analysis for each preattack block,
emphasize minimum physical
disturbance

MA-D7

Scheduled timber harvest,
reduced yield, manage-

ment objective is to parhial-
ly retain the natural beauty

Most range management
practices allowed as long
as they dont interfere with
visual quality objective

Visual quality 1s partial
retention, management
activiies may be evident
but will remain visually
subordinate to the natural
landscape

Snag level can vary from
MR to 40% level, habitat
improvement may be
implemented

Avoid construction of local
roads other than at needed
junctions

Confine, contain, or control suppres-
sion strategies utilized In accord-
ance with economic efficiancy
analysis for each preattack block

MA-D8
MA-F1
MA-F2
MA-F3
MA-F4
Pans of
MA-F7

Ne timber management
activities

No scheduled improve-
ments, full forage uhhza-
tion

Visual quality objective I1s
preservation, recreation
opportunities provided in
a semipnmitive setting,

No habrtat mamipulation
scheduled, snag level at
100%

Trails only, nonmotorized

Confine and contain most hatural
igrihion fires, control all person
caused fires, emphasize minimum
physical disturbance

MA-D9
MA-F8
MA-F10

No scheduled timber
harvest, salvage harvests
allowed for the purpose of
maintaining & healthy,
attractive semiprimitive
setting

No scheduled improve-
ment, full forage utibization

Visual quality cbjective 1s
retention, nonmotonzed
opportunities provided in
a semiprimitive setting

Habitat improvement
allowed If they meet visual
objectives, shag level at
100%

No (long term) toad devel-
opment, mainly trail ac-
cess

Confine and contain mostly, control
may be considered emphasize
minimum physical disturbance

MA-D10

Scheduled timber harvest,
reduced yield, uneven-
aged and patch cut sys-
tems

No scheduled improve-
ment, full forage utilization

Visual quality objective 15
partial retention, motorized
opportunities 1 a
semiprimiive sething,

Habitat improvement
allowed If they meet visual
chiectives, snag lavel at
100%

Access restricted, primitive
road system developed to
provide & challenging
ORV expenence

All suppression strategies allowed,
confine and contain given empha-
sis, minimize physical disturbance

MA-D11
MA-F13

No scheduled timber
harvest, harvest 1s allowed
for the purpose of main-
tairung a safe, functional
and attractive site.

No scheduled improve-
ment, domestic ivestook
grazing excluded except
when needed to meet
recreation objectives

Visual quality objective I1s
retention, provide and
maintain sage, healthful
and aesthetic facilibes

Habitat improvements
allowed providing they
meet VCO's and do not
chstract from recreationat
values

Road standards compara-
ble with the ROS level

Strategy 1s to contain or control,
emphasize mimmum physical
disturbance

MA-D12
MA-F5

No timber management
activities

No scheduled mprove-
ments, domestic livestock
grazing excluded except
when 1t 1s essential for
maintaining a vegetation
type or for research pur-
poses

Prescrniption results in
VQO level of preservation,
recreational use discour-
aged

Habitat improvements
allowed oniy as related to
research, snag lavel at
100%

Access restnicted, low
standard roads needed
for research may be
constructed

Natural fires undisturbed unless
they threaten escape or uniqueness
of the RNA




Pre-
scrip-
tion

Timber

Range

Recreation

Wildlife

Access

Protection

MA-D13

Scheduled timber harvest,
reduced yield, logging
system constramts

Scheduled improvements
allowed if they meet
niparnan objectives, re-
duced forage utilization
when ripanan conditions
need to be improved to
meet npanan objectives

VQO 15 partial retention

Habitat improvement
allowed, snag level at
100%.

When possible avoid new
construction, strict stand-
ards to avoid any adverse
environmental conse-
quences

Confine and contain are the pringi-
ple strategies, minimize soil and
vegetation disturbance

MA-D14
MA-F15

Scheduled timber harvest,
reduced yield, logging
system constraints

Scheduled improvements
allowed If thay mest
riparian objectives, re-
duced forage ublization
when ripanan conditiens
need to be improved to
meet ripanian cbjectives.

VQQ is partial retention

Habitat improvements
allowed, snag level at
100%

When possible aveid new
construction, strict stand-
ards to avoid any adverse
environmental conse-
quences

Confine and contain are the princi-
ple strategies, minimize soil and
vegetation disturbance

MA-F11A

No scheduled timber
harvest

No scheduled improve-
ment, full forage utilization

Visual qualty cbjective 1s
retaining nonmoteorized
opportupittes provided In
a semiprimitive sething

Habitat improvement
allowed if they meet visual
objectives, snag level at
100%

No (long-term) road devel-
opment, mainly tratl ac-
0ass,

Confine and contain mostly, control
may be considered emphasize
minimum physical disturbance

MA-FHiB

No schedufed tmber
harvest

Most range management
practices allowed as long
as they don't interfere with
big game or recreation
objectives

Manage for roaded
modified/roaded natural
opportunity, visual qualty
1s modification to maxi-
mum modification

Manage for high elk and
deer use, shag level can
vary from MR to 100%
level

Reduced access, road
closed after use

Confine, contain, ar control suppres-
sion strategies utiized 1n accord-
ance with economic efficiency
anslysis for each preattack block

MA-F16

Harvest timber to provide
a natural setting while
maintaining forest health

Most range management
practices allowed as long
as they don't interfere with
recreation objectives

VQO s retention, manage-
ment activities will not be
evident, roaded natural
setting

Manage for high produc-
ton of elk and daer, f
compatible with objecfives,

Reduced access, pnmitive
road systam, maunly teaul
access,

Confine, contain, or control suppres-
sion strategres utiized i accord-
ance with economic efficlency
analysis for each preattack block,
emphasize mimimum physical
disturbance

MA-F17

Scheduled timber harvest,
reduced yield, uneven-
aged and patch cut sys-
tems

Most range management
practices allowed as long
as they don't interfere with
recreation objectives

VQO s retention, manage-
ment activities will not be
visually evident, roaded
naturai setting

Manage for high produc-
tion of deer and elk 15
compatible with objectives

When possible avoid new
construction stnct stand-
ards to avord any adverse
environmental conse-
quences

Control suppression strategy uti-
lized

MA-F18

Scheduled timber harvest,
reduced yield, manage-
ment objective 1s to retain
or enhance the natural
beauty and provide for
big game habitat

Most range management
practices allowed as long
as they don't interfere with
recreation ohjectives

VQO 15 partial retention,
management activities
may be evident but will
remain visually subordi-
nate due to the natural
landscape

Snag level at 100%,
manage for high deer and
elk use

Avold construction when
possible, strict standards
to avoid any adverse
environmental conse-
quences

Confine, contain, or control suppres-
sion strategies utiized in accord-
ance with economic efficiency
analysis for each preattack block,
emphasize minmum physical
disturbance




Pre-
sorp-
ton

Timber

Range

Recreation

Wildlife

Access

Protection

MA-F19

Scheduled timber harvest,
reduced yield, uneven-
aged and patch cut sys-
tems, enhance the natural
beauty

Most range management
practices allowed as long
as they don’t interfere with
recreation objectives

VQO 1s retention, manage
for roaded naturalfroaded
modified

To provide habitat for big
game while meeting prima-
1ty emphasis for specific
management area,

Avord construction when
possible, strict standards
to avod any adverse
envirenmental conse-
guences

Confine, contain, or control suppres-
sion strategies utilized in accord-
ance with economic efficiency
analysis for each preatiack block,
emphasize mimmum physical
disturbance

MA-F23

Schaduled timber harvest,
reduced yield, manage-
ment objective Is to retain
the natural beauty

Mo scheduled improve-
ments, full forage utiliza-
tion

Visual quabty 1s parhal
retenticn, management
activiies may be evident
but will remain visually
subordinate to the natural
landscape, readed natural

Snag lovel at 80%, habitat
improvement may be
implemented

Nonmotorized use of trails,
access restricted

Confine, contain , or control sup-
pression strategies utiized in
accordance with economic effi-
clency analysis for each preattack
block

MA-F24

Scheduled timber harvest,
raduced yield, uneven-
aged and palch cut sys-
tems

No scheduled improve-
ment, full forage utilization

Visual quahty objective I1s
partial retention, motornized
opportunities in a
semipnmitive sething

Habrat improvement
allowed if they meet visual
aobjectives, snag level at
100%

Avoid eonstruction of local
roads other than at needed
junctions

All suppression strategies allowed,
confine and contain given empha-
s15, mimmum physical disturbance

MA-F28

No scheduled timber
harvest, harvest allowed
for the purpose of mam-
taining a safe, functional
and aftractive site

No scheduled improve-
ment, domestic ivestock
grazing exciuded except
when needed to meet
recreation objectives

VQO 1s retention, managed
for roaded natural froaded
modified

Habitat improvements
allowed providing they
meet VQO's and do not
distract from recreational
values, snag level 0%

Avoid construction of local
roads other than at needed
junctions

Strategy 1s to contain or control,
emphasize mimmum physical
disturbance

MA-G1

No scheduled timber
harvest

Reserve fall green-up for
antelope, most range
practices allowed

Manage for roaded
modified/roaded natural
opportunity, VQO 1s modrfi-
cation to maximum modifi-
cation

Manage for high produc-
tion of antelope

High open road densihies,
high clearance

Confine, contain or control suppres-
ston strategies utihzed in accord-
ance with economic effictency
analysis for each preattack block

MA-G2

No scheduled timber
harvest

Most range management
practices allowed, stress
early season use

Manage for roaded
modified/roaded natural
opportunity, VQO 1s modifi-
cation to maximum modifi-
cation

Manage for high winter
deer use,

Reduced access, high
clearance

Confine, contain, or control suppres-
slon strategies uhlized 1n accord-
ance with economic efficiency
analysis for each preattack block

MA-G3

No scheduled timber
harvest

Range management to
optimize forage utilization,
forage production based
an economic efficiency

Manage for roaded
modified/roaded natural
appartunity, visual qualty
1s modification to maxi-
mum moedification,

Manage for habitat as
compatible with mgmt
objectves

High open road densities,
high ¢learance

Confine, contain, or control suppres-
sion strategies utilized i accord-
ance with aconomic efficiency
analysis for each preattack block




Pre-
SCIIp-
tion

Timber

Range

Recreation

Wildlife

Access

Protection

MA-G4

Ne¢ schaduled timber
harvest

Neo scheduled improve-
ments, domestic livestock
grazing excluded except
when it 1s essential for
maintaining a vegetation
type or for research pur-
poses

Prescnption results in
VQO level of preservation,
recreational use discour-
aged

Habitat improvements
allowed as long as they
meet objectives of the
RANA, snag leve! at 100%

Access restncled, low
standard roads needed
for research may be
constructed

Natural fires undisturbed unless
they threatened escape or unique-
ness of the ANA

MA-G5

No scheduled timber
harvest

No scheduled improve-
ments, full forage utliza-
tion

Use will be de-
emphesized, visual quality
Is retention

Manage fot common
fheker,

Construction of new roads
avoided whenever possi-
ble If essential, work
would not be performed
from February through
July 15

Control suppressicn strategy uti-
hzed

MA-Ge
MA-G7

No scheduled timber
harvest

No hvestock grazing

VQO 1s preservation,
recreation opportunities
provided in a semiprimitive
setting,

Manage for and permit
improvements that are
compahble with primary
objectives.

No long-tetm road devel-
opment, mainly trail ac-
cess,

Confine and contain mostly, control
may be considered, emphasize
minimum physical disturbance

MA-G8

No tmber management
activities

No livestock grazing in
lower canyon, other must
be compatible with deer
habitat

VQO 1s parbial retention,
motornzed opportunities In
a semipnimitive setting

Optimum habntat for deer
use

No long-term road devel-
opment, mainly trail ac-
cess

Confine and contain mastly, control
may be considered, emphasize
minimum physical disturbance

MA-G9

No scheduled timber
harvest

No scheduled improve-
ment, forage utihzation
reduced when nparian
conditions need to be
improved to meet objec-
tives

VQO 15 partial retention

Habitat improvement
allowed, managa fot braok
and rainbow trout, and
upland birds

When possible avoid new
canstruction, stnet stand-
ards to avold any adverse
environmental conse-
queances,

Confine and contain are the princi-
ple strategres, minimize soll and
vegetation disturbance,

MA-G10

No scheduled timber
harvest

Most range management
practices allowed as long
as they don't interfere with
wildlife objectives

VQO 18 madiication

Habdat improvement
allowed If they meet visual
quabty objectives, manage
for wetland species

MNo longterm road devel-
opment, matnly trail ac-
cess

Confine, contain, or control suppras-
sion strategies utilized i accord-
ance with economic efficiency
analysis for each preattack block

MA-G11

No scheduled timber
harvest

Mo scheduled improve-
ment, domestic livestock
grazing excluded except
when needed to meet
recreation objectives

VQO s retention, provide
and mamiamn safe, health-
ful, and aesthetic facilities,

Manage for and permit
improvements that are
compatible with primary
objectives

Road standards compara-
ble with the ROS level

Control suppression strategy uti-
lized




Pre-
SCrip-
tion

Timber

Range

Recreation

Wildlife

Access

Protection

MA-GI2

No timber management
activities

No scheduled improve-
ments, domestic livestock
grazing excluded except
when it I1s essential for
maintaining a vegetation
type or for research pur-
poses

VQO Is retention, provide
and maintain safe, heaith-
ful, and aesthetic facilities

Manage for and permit
improvements that are
compatible with primary
cbjectives

Road standards compara-
ble with the ROS level

Contrel suppression strategy uti-
lized

MA-G13

No scheduled timber
harvest

Most range management
practices allowed, stress
early season use

VQO 1s partal retention

Manage for permit im-
provements that are com-
patible with pnmary objec-
tives,

When possible avoid new
construction, strict stand-
ards to avoid any adverse
enviranmental conse-
quences

Confine, contan, or control suppres-
sion strategles ublized i accord-
ance with economic efficiency
analysis for each preattack block

MA-G14

No scheduled timber
harvest.

Most range practices
allowed if they don't
interfere with management
objectives

Manage for roaded
modified/roaded natural
opportunily, visual quality
s modificatton to maxi-
mum modification

Use adjacent management
area objectives

When possible avoid new
construction, strict stand-
ards to avvoid any adverse
environmental conse-
quences,

Confine, contain, or control suppres-
sion strategles ulilized in accord-
ance with economic efficiency
analysis for each preattack block

MA-G15

No scheduled timber
harvest

Range management to
optimize forage utilization,
forage production based
on economic efficiency,

Manage for roaded
medified/roaded natural
aopportunity, VQO s modifi-
cation to maximum modifi-
catioh

Use adjacent management
area objectives

Access restricted,

Confine and contain are the princ-
ple strategies, minimize soil and
vegetation disturbance
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Appendix B
TABLE B-3-6

FORPLAN Groupings For Management Area Prescriptions 1/

GROUP |
MA-F1 Black Canyon Wilderness
MA-F2 Bridge Creek Wilderness
MA-F3 Mill Creek Wilderness GROUP V
MA-F4 N F C R Wilderness Study
MA-F5 RNA's MA-F7 Sumrmt Trail {partial retention}
MA-F8 Oid Growth . MA-F18 Hammer Creek
MA-F7 Summit Trail (preservation) MA-F23 NFCR Recreation River
MA-F8 Rock Creek/Cottonwood Creek Unroaded MA-F25 Visual Management (partial retention)
MA-F10 Silver Creek Unroaded MA-D& Partial Retention
MA-F11 Lookout Mountain
MA-F28 Facilihies
MA-D4 Old Growth
MA-D8 Deschutes Canyon-Steelhead Falls WSA GROUP VI
MA-Dg Semipnmitive Nonmotonzed
MA-D10 Semipnmitive Motonzed MA-F20 Winter Range
MA-D11 Developed Recreation MA-D2 Big Game Winter Range
MA-D12 RNA's

GROUP il GROUP VI
MA-Di3 Ripanian in Acceptable Condttion MA-F9 Rock Creek/Cottonwood Creek Helicopter
MA-D14 Riparian in Excellent Condrtion MA-F21 Gieneral Forest Winter Range
MA-F15 Ripanan MA-F22 Generat Forest

MA-D7 General Forest

GROUP il
MA-D10 Semiprimitive Motonzed GROUP VI
MA-F17 Sten’s Pillar
MA-F19 Deep Creek MA-D3 Big Game Summer Range
MA-F24 NF.CR Scenic River

GROUP IV GROUP IX
MA-F7 Summit Tral (retention) MA-D7 Partial Retentton Middleground
MA-F12 Eagle Roosting
MA-F13 Beveloped Recreation
MA-F14 Dispersed Recreation
MA-F16 Bandit Springs 1/ Management area prescnptions were not developed for Grass-
MA-F25 Highway 26 Cornidor
MA-F26 Visual Management (retention) land management areas in alternatives A, E, and NC
MA-F27 Round Mountain National Recreation Trail
MA-D5 Retention Foreground
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practices. Consequently, they are represented in the
LP as single columns. The effects of applying these
prescriptions are simulated. Information about
resource trade-offs and allocation efficiencies were
developed through successive model runs. Objectives
for the size, distribution, and stability of old growth
units, and an evaluation of the trade-offs required
from other resources led to the use of this dedicated
stand approach for old growth (see Planming Records,
1920, 6/21/84).

Two groups of prescriptions, Groups Il and IIT, are
dealt with in a similar manner. Management activi-
ties are very constrained in these areas, although
some timber harvesting is permitted. These areas
are, in effect, pre-scheduled so that negligible room
for optimization exists. Accordingly, these prescrip-
tions are modeled in the LP assingle columns so that
the effects of their application can be simulated.

Although the management objectives differ for
management area prescriptions in Group IV, V, and
IX, they share modeling characteristics. Although
the numbers differ for all three, extended rotation
ages and restrictions on timber cutting unit rates and
sizes distinguish scenic prescriptions from the rest.
Spatial control achieved within our modeling frame-
work allows the imposition of Right Hand Side rate
of cut constraints on the management Areaaas a
unit. Several dozen columns representing alterna-
tive activitics and schedules contribute to this con-
straint. Rotation age constraints are represented in
the per acre treatment columns.

Modeling Prescriptions

In order to understand the details of how manage-
ment prescriptions are structured in the LP, some
knowledge of FORPLAN data structures and ter-
minology is required. Two types of modeling pre-
scriptions are recognized in FORPLAN. “Existing
prescriptions” are specific to each analysis area and
cover treatments applied from the present until the
stand is regenerated. These prescriptions apply to
the entire planning horizon for options not involv-
ing regeneration of timber stands. “Regenerated
prescriptions” cover one full rotation from refores-
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tation to regeneration harvest and apply to specific
regeneration classes In general, there are fewer
regenerated prescriptions than existing prescrip-
tions, because there are more analysis areas than re-
generation classes, and only those existing prescrip-
tions involving timber harvest need to ink with a re-
generated prescription. These prescriptions are struc-
tured into the LP differently depending upon whether
a Model I or Model II matrix (Johnson and Scheur-
man 1977) is being generated by FORPLAN. The
example given earlicr is a Model I formulation, as1s
the Ochoco model. Each column contains a set of
actwvities over the entire planning horizon. Eash set
is composed of an existing prescription plus the
number of cycles of the associated regenerated pre-
scription necessary to reach the end of the planning
horizon. Both existing and regenerated prescrip-
tions are structured at three levels in FORPLAN.
The broadest level is termed the “management
emphasis” of a prescription, which in the Ochoco’s
case ties directly to management prescriptions. There
may be multiple sets of activities within each man-
agement emphasis labeled as different “manage-
ment mtensities”. Each of these management em-
phasis-management intensity combinations may
contain a range of intermediate and regeneration
harvest timings at the third level. A specific column,
then, is composed of one activity schedule covering
the entire planning horizon for a particular manage-
ment emphasis and intensity for both existing and
regenerated prescriptions.

The modeling prescriptions used in FORPLAN are
best described in terms of the activities represented
by each. Again, these practices are the timber and
range activities affecting vegetative growth and yield
Timber practices modeled included overstory
removals for existing two-story stands, uneven-aged
(single tree or group selection) management,
commercial thins, precommercial thins, reforestation
methods, and shelterwood and clearcut regeneration
harvests. In many cases stocking levels and timing
patterns also differed from one management intensity
to another. Within a management intensity, the
timing of intermediate cuts was fixed for regenerated
prescriptions to reduce model size but fiexible for
existing prescriptions. Uneven-aged management
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entry cycles were fixed for a particular management
emphasis but varied between emphasis.

Regeneration harvest can be scheduled in every
ehgible period of the planning horizon for existing
prescriptions. There is a range of five periods in
which regeneration harvest may occur for regener-
ated prescriptions. Rotation ages range upward from
95 percent of culmination of mean annual incre-
ment for the Group VI, VII, and VIII management
emphases, with longer rotations for the other pre-
scriptions. There is one exception to this in the
FEIS. In Alternative I, the rotation age for pine
stands was increased well beyond culmination in
Groups VI and VII Choice of regeneration harvest
method depends uponssitespecific factors that could
not be reasonably modeled. Recogmzing that these
assumptions would not apply on every case but
would in aggregate balance out, all pine regenera-
tion harvests were modeled as shelterwoods and
mixed conifer harvests as clearcuts. A similar situ-
ation occurs for choice of logging method. The
assumption in this case was that tractor logging
would be used on slopes less than 30 percent, and
cable methods for steeper analysis areas. Range
practices modeled included mechanical or non-
mechanical forage treatments and the associated
structural improvement levels. Scheduling flexibil-
ity was built into prescriptions calling for these prac-
tices, allowing their implementation anytime during
the first five decades. Once the activity is imple-
mented, periodic treatments to maintain that pro-
duction level are scheduled.

The selection of management intensities for each
management emphasis was designed to ensure that
either cost-efficient combinations of practices ap-
propriate for specified objectives were represented,
or to ensure the objectives would be met. For ex-
ample, uneven-aged management intensity was forced
into solutions in several management emphasis. A
broad, evenly dispersed sample of the potential
production possibilities for most management em-
phases was also maintained. Silvicultural options for
existing stands and range practices could all be rea-
sonably accommodated within FORPLAN. How-
ever, more potential treatment options for managed
stands exist than could be included in the LP. Thus,
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the Ochoco undertook an economic analysis of a
wide array of managed timber yield tables (see Plan-
ning Records, 1920 12/22/82 and 8/31/82). This analysis
is referred to as “Stage II"”.

Stage i

The Stage II analysis considered over 30 different
combinations of reforestation practices (plantingvs.
natural regeneration, stocking level, presence or
absence of precommercial thins). Timing and num-
ber of commercial thins were tested for ponderosa
pine and mixed comfer, for both under and over 30
percent slope.

Each of the thirty-four timber yield tables for man-
aged stands had a soil expectation value (SEV)
calculated using the rotation age of culmination of
mean annualincrement, and a four percentdiscount
rate. These are displayed in Table B-3-7 for both
tractor and cable ground. Soil expectation value was
judged to be the best measure for establishing a
relative ranking of managed yield tables, since the
sequenceof practices starts from bare ground. These
rankings aresensitive to cost and value assumptions.
In general, the less intensive management regimes
ranked higher in SEV. However, these regimes also
have longer rotation ages and provide considerably
less volume which, if selected, would result in a
lower rate of harvest of the existing high valued
stands. These observations point out the need to
provide the LP with the opportunity to perform this
balancing act by providing a wide range of intensities
and scheduling possibilities.

A set of criteria, of which SEV was only one, were
developed and used to guide the process of selecting
the managed yield tables to be included in the For-
est’s FORPLAN (LP) model. One of the primary
criteria was to provide a wide range of intensities to
ensure examination of a full range of management
opportunities. Related to this criterion was the need
to provide a wide range of scheduling opportunities
to ensure maximum flexibility for the LP. Accord-
ingly, the timber management strategy includes yield
tables with early rotation ages and/or early thinning
volumes, as well as an ntensity maximizing total
merchantable volume, Economic criteria also weighed



TABLE B-3-7
STAGE 1 ANALYSIS
SUMMARY OF PER ACRE SEV 1/ FOR MANAGED YIELD TABLES

PONDEROSA PINE

YT ## Rotation Age 2/ Practices Tractor Cable

$/Acre $/Acre
2 100 P+Pct CT3 =252 =317
3 100 P+Pet CT2 -261 -324
4 100 P+ Pet CT1 -269 -252
5 100 PPctCT20r3 -221 262
2] 100 P Pct CT2 -229 -267
7 100 P Pet CT1 -229 -250
8 100 P Pect -243 -255
10 100 P CT2 -207 -259
1 110 PCT1 229 -259
12 100 P -232 248
21 120 N Pet CT3 -122 -146
22 110 N Pet CT2 -123 -147
23 110 N Pet CT1 -123 147
24 110 N Pect -135 -146
28 120 M CT2 -87 -1
27 120 N CT1 -86 -112
28 120 N -95 -101
at a0 P+Pct CT1 3/ 273 -333
32 60 Pt Pct -281 -340

MIXED CONIFER

YT ## Rotation Age 2/ Practices Tractor Cable

$/Acre $/Acre
52 20 P+ Pet CT3 -182 -308
54 80 P+Pect -238 -287
55 100 P Pet CT2 or 3 -157 -219
56 100 P Pct CT2 -170 -233
57 100 P Pct CTt -197 -240
&8 90 P Pct -218 -245
60 80 P CT2 -154 214
61 100 PCT -180 -460
62 100 P -208 -229
71 110 N Pet CT3 -85 -178
73 110 N Pet CT1 -96 -175
76 110 M CT2 -63 1580
77 110 NCTH -57 -136
78 120 N -84 -148
81 90 P+Pect CT1 3/ -208 -264

1/ Rolation age used was that of culmination of mean annual increment, except for Table 32 which was 85% of culmination
2/ This set of practices Include a higher stocking level and a defayed commercial thinning
3 Soil Expectation Level [SEV) calculated using & 4% discount rate

P+  Plant to increased stocking levels

P Plant el cusient stocking levies

N Natural regeneration

Pet  Precommerclal thinning

CT1  One commerelal thinning

CT2 Two commerclal thinnings, 20 year Interval for ponderesa pine and mixed conifer
CT3 Three commerclal thinnings, 20 year interval far ponderosa pine and mixed conifer
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heavily in the selection process. A table that maxi-
mized per acre SEV, and a minimum investment
yield table were included. Additionally, when other
factors were nearly equal, the table with the highest
SEV was selected. The resource emphasis of each
strategy was also of primary importance.

The quantity and quality of big game cover was a
primary criterion for big game-oriented manage-
ment strategies. Range emphasis requires relatively
open stands with multiple entries. Riparian stan-
dards require less intensive management, with few
entries and provision for shade. The semu-primitive
motorized management strategy also requires less
intensive management in an attempt to provide a
“natural” appearing environment. Scenery prescrip-
tions depend mostly on longer rotation ages and
provision for large, yellow-bark trees. One final cri-
terion used was that, if every other criterion was
equally satisfied, practices reflecting current man-
agement were favored. Table B-3-8 depicts the tables
selected for each management strategy and the
particular criteria underlying each choice. In most
cases several criteria influenced the selection of a
particular yield table.
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TABLE B-3-8

ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS FOR ANALYSIS
AREAS ELIGIBLE FOR COMMERCIAL THINS

Activities
Management Management Intensity Regenerated Condrtion
Emphasis Class Class Timbar 1/ Ranga 2/
Group Vii 1 Timber RH NT-EX
2 Timber/ CT-RH NT-EX
2 Range NM-EX
3 NC NT-EX
Group VI 1 Big Game RH NT-EX
2 Big Game CT-RH NT-EX
3 NC NT-EX
Group VI 1 Big Game RH NT-EX
2 Big Game CT-RH NT-EX
3 NC NT-EX
Group | 1 NC NT-EX
Group Il 1 Ripanan RH NT-EX
2 Ripanan CT-RH NT-EX
3 NC NT-EX
4 Riparnan Uneven NT-EX
Group Il 4 Recreation Uneven NM-EX
Group | 1 No Treatment NC NM-EX
Group IV 1 Visual RH NM-EX
2 Visual CT-RH NM-EX
3 NC NM-EX
Group V 1 Visual RH NM-EX
2 Visual CT-RH NM-EX
3 NC NM-EX
Group IX 1 Visual RH NT-EX
2 Visual CT-RH NT-EX
3 NC NT-EX
1/ Timber Activity Abbreviations
CR = Overstory remaval PCT/INW = Precommerclal thin
CT = Commerglal thin PCT/OP = Precommercial thin @ 18 x18' spacing
NG = No cut Uneven = Uneven aged management
N = Natural regeneration P = Planting at present stocking levels
P = Planting @ reduced stocking levels P+ = Planting @ increased stocking level
RH = Aegeneration Harvest
2/ Range Activity Abbreviations
2/ Range Aclivity Abbreviations
NT = No treatment M = Mechanical treatment
NM = Nonmechanical treatment EX = Existing distribution level

FL = Full distribution Jeve)

Final Environmental Impact Statement

Corrected Page, October 6, 1989
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Development of Yields

Timber

Timber yicld tables containing both harvest and
inventory volumes were constructed for all of the
modeling prescriptions described n the previous
section. Detailled documentation of the assump-
tions made and procedures followed are contained
in Ochoco planning files (Existing Yield Tables, 4/
13/83; Managed Yield Tables, 4/18/83). Yield tables
used for the existing prescriptions were based upon
emprrical yield tables constructed by Regional Of-
fice personnel from data gathered in the 1981-1982
Ochoco timber inventory, and show merchantable
growth into the future. These yields are specific to
each of the eight inventory components modeled: 1)
ponderosa pine-seedlings/saphngs, 2) ponderosa pine-
poles, 3) ponderosa pine-sawlogs, 4) ponderosa pine-
two storied, 5) mixed conifer-seedlings/saplings/poles,
6) mixed conifer-sawlog, 7) mixed conifer-two sto-
ried, and 8) ponderosa pine-low site. Some of these
categories contain acreages and averaged yields from
othercomponents merged together because of small
acreages. Yield tables for existing prescriptions call-
ing for overstory removals or intermediate harvests
also relied upon information developed for man-
agedyield tables with the Prognosis Model (Wykoff
et.al. 1982).

The forest silviculturist calibrated the North Idaho
variant of Prognosis for use on the Ochoco. This
model was used to develop managed yields for pon-
derosa pine and mixed conifer regenerated pre-
scriptions. Growth and yield patterns were devel-
oped that reflected reforestation practices, stocking
levels, thinning, and regeneration harvests. Ponder-
osa pine-low site managed yields were constructed
from a local model called Growth and Yield IV
{Wood 1979) and a Regional Managed Yield Tables
Program (USDA-Forest Service, not dated). No
additional yield differentiations were made for pro-
ductivity variations or unroaded areas. Use of tim-
ber yield tables representing one forest-wide aver-
age productivity for ponderosa pine, and one for
mixed conifer resulted primanly from our timber
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inventory being conducted at that level of resolu-
tion. Forest-wide average yields limit the degree of
optimization attainable and the level of geographic
specificity feasible. Yield tables for different man-
agement emphases have reductions for snag levels
built into the yield stream. In many cases several
yield tables have been constructed with the same set
of activities but with different snag levels. We then
altered the snag level of a prescription set to meet
different mixtures of objectives and to evaluate as-
sociated trade-offs.

Between the DEIS and FEIS, the Forest developed
uneven-aged yield tables in response to public
comments. Again the PROGNOSIS modelwas used
and tables were developed for ponderosa pine two-
story and sawlog stands. It was felt that uneven-age
management was biologically inappropriate, too costly,
or involved too few acres to be applied to the other
stand types (See Planning Record 1920). The Forest
also developed new managed yield tables for pon-
derosa pine. These tables have a new pre-commer-
cial thin spacing. The purpose was to provide some
protection against Mountain Pine Beetle suscepti-
bility; yet provide some cover for big game. The
Forest also evaluated its managed pine tables in the
context of extended rotations beyond the culmina-
tion of the mean annual increment. In this case it was
felt that the yield tables were suitable and the changes
were made in the FORPLAN prescriptions.

Livestock Forage

Livestock AUM (animal unit month) yields were
monetarily valued in the LP using the values ob-
tained for the Ochoco through the USDA-Eco-
nomic Research Service ranch budget study (see
Planning Records, 1/24/83). The process used for
estimating AUM yields was based upon forage pro-
duction figures obtained by averaging yields 1n the
“Plant Communities of the Blue Mountains in East-
ern Oregon and Southeastern Washington™ (Hall
1973) for the productivity types modeled. Basic yield
categories were established for the five major cover
types, 1.e. 1) ponderosa pine, 2) mixed conifer, 3)
timbered lands producing less than 20 ft/ac/yr, 4)



tree shrub types, and 5) grassland types. One aver-
age yield was used for ponderosa pine, and one for
mixed conifer types. Yield variation associated with
differences in existing timber stand density, and
changes in stand density according to the treatments
prescribed were modeled as joint production func-
tions with timber. Broad productivity distinctions
were modeled for the three remaining cover types as
indicated by the working group and condition class
analysis area identifiers (Table B-3-4). The applica-
tion of mechanical or non-mechanical range treat-
ments to the ground results in increased forage
yiclds. Several of the management prescriptions allow
these types of activities. Tables B-3-9 through B-3-
14 display the structure of these practices in the
modeling prescriptions.

The translation of forage production into livestock
production occurred through the use of two related
factors. The first, a utilization factor, represents the
amount of forage produced that is utilized by live-
stock. This factor is distinctly different for analysis
areas with slopes less than 30 percent versus those
with steeper slopes. Ultilization differences are in-
corporated into the riparian prescriptions to allow
attainment of different objectives. Other prescrip-
tions use the same utilization factors.

The high producing grassland types (non-native
wheatgrasses) are a special case requiring greater
amounts of utilization to maintain plant vigor. The
second factor represents the amount of area, ex-
pressed as a percentage, over which the average
utilization is expected to occur. This distributional
factor is tied to the level of water developments
present on an allotment as well as topographical
features. The modeling recognizes different distri-
bution percentages for the National Grassland ver-
sus the National Forest based upon the types of
developments in place, and the differing purposes of
the two units. Major variations also occur according
to the slope break, Management prescriptions state
whether or not additional water developments are
appropriate,

The scheduled outputs used for AUM yields incor-
porate all of the elements just described mnto a
periodic livestock output. The use of scheduled
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outputs for mechanical and non-mechanical treat-
ments provides the ability to control the amount of
treatment allowed within a management area. This
control is necessary to meet management area ob-
jectives since we are using homogeneous per acre
variables. A scheduled outputtable is also necessary
toincorporate correct costs into the matrix forrange
treatments. Costs are included for mechanical and
non-mechanical treatments on the different cover
types. Also, broad average costs are associated with
the livestock distribution levels.

Cover for Big Game

Another major use of scheduled outputs 1s to track
and control the provision of cover for elk. Tables
showing the effects of each ponderosa pine and
mixed conifer modeling prescription on cover are
mput to FORPLAN. Use of relative thermal cover
values based upon the crown closure of the stand
refines the ability of the LP to differentiate among
eligible columns in order to satisfy big game habitat
objectives expressed as right hand side constraints.
Geographic control in the model 1s necessary to
ensure that these constraints are applied to contigu-
ous blocks of land. The theoretical framework for
these relative values derives from several sources as
documented in Ochoco planning records (“Process
for Evaluating Elk Habitat”, undated). The main
concept is that astand provides more or less protec-
tion to an animal depending upon stand density.
Values used are keyed to the annual energybalance
of an individual elk in Central Oregon. Patterns of
cover, based on timber practices, and the values
used are considerably different for ponderosa pine
versus mixed conifer. The main activity affecting
provision of cover is the presence or absence, and
stocking level of precommercial thins and the amount
of uneven-aged management. Different values are
used for the summer range and winter range pre-
scriptions.



TABLE B-3-9

ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS

FOR ANALYSIS AREAS WITH MATURE SAWTIMBER

Activities
Management Management Intensity Regenerated Condition
Emphasis Class Class Timber 1/ Range 2/

Group VI 1 Timber RH NT-EX
2 Timber/ RH NT-EX
2 Range RH NM-EX
3 NC NT-EX
9 Unaven Uneven NM-EX

Group Vi 1 Big Game RH NT-EX
2 Big Game NC NT-EX
3 NC NT-EX
9 Uneven

Group VI 1 Big Game RH NT-EX
2 Big Game NC NT-EX
3 Big Game NG NT-EX

Group | 3 NC NT-EX

Group Il 1 Riparian RH NT-EX
2 Riparian CcT NT-EX
3 Ripanan NC NT-EX
4 Ripanan Uneven NT-EX

Group HI 4 Recreation Uneven NM-EX

Group | 3 NC NM-EX

Group IV 1 Visual RH NM-EX
2 cT NM-EX
3 NG NM-EX

Group V 1 Visual RH NM-EX
2 CcT NM-EX
3 NC NM-EX

Group IX 1 Visual RH NT-EX
2 cT NT-EX
3 NC

1/ Timber Actvity Abbreviations
OR = QOverstory remaval PCT/NW = Frecommercial thin

CT = Commercial thin

NG = No Cut

N = Natural regeneration

P- = Planting @ reduced stocking levels

2/ Range Activity Abbreviations
NT = No treatment
NM = Nonmechanlcal treatment
FL = Full distributicn level

Final Envircnmental Impact Statement
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PCTIOP = Precomme/eial thin @ 18'%18’ spacing
Uneven = Uneven aged management

P = Planting at present stocking levels

P+ = Planting @ Increased stocking level

AH = Regeneratlon Harvest

M = Mechanical treatment

EX = Existing distribution level




TABLE B-3-10
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS
FOR TWO-STORIED ANALYSIS AREAS

Activities
Managerment Management Intensity Regenerated Condition
Emphasis Class Class Timber 1/ Range 2/
Group VIl 1 Timber AH NT-EX
2 Timber OR-PCT/NW-CT-RH NT-EX
3 Timber NC NT-EX
4 Range OR-PCT/OP-CT-RH NM-EX
5 Range OR-PCT/OP-CT-RH NM-FL
6 NC NT-EX
] Uneven Uneven NT-EX
Group Vil 1 Big Game RH NT-EX
2 Big Game OR-PCT/NW-CT-RH NT-EX
3 Big Game NC NT-EX
4 Big Game OR-CT-RH NT-EX
5 NC NT-EX
9 Uneven Uneven
Group Vi 1 Big Game RH NT-EX
2 Big Game OR-PCT/NW-CT-RH NT-EX
3 Big Game NC NT-EX
4 Big Game OR-CT-RH NT-EX
5 NC NT-EX
9 Uneven Uneven
Group | 1 NC NT-EX
Group H 1 Riparian RH NT-EX
2 Ripanan OR-PCT/INW-CT-RH NT-EX
3 NC NT-EX
4 Riparian Uneven NT-EX
Group I 4 Recreation Uneven NM-EX
Group | 3 NC NM-EX
Group IV 1 Visual RH NM-EX
2 cT NM-EX
3 Visual NC NM-EX
Group V 1 Visual RH NM-EX
2 Visual OR-PCT/OP-CT-RH NM-EX
3 NC NM-EX
Group IX 1 Visual RH NT-EX
2 Visual OR-PCT/OP-CT-RH
3 NC NT-EX
1/ Timber Activity Abbreviations
OH = Qverstory removal PCTNW = Precommerclal thin
CT = Commercial thin PCT/CP = Precommercial thin @ 1818’ spacing
NC = Nocut Uneven = Uneven aged managemant
N = Natural regeneration P = Planting at present stocking levels
P- = Planting @ reduced stocking lavels P+ = Planting @ increased stocking level
BH =Regeneration Harvest
2/ Range Actvity Abbreviations
WT = No treatment M = Mechanical reatment
NM = Nonmechanical treatment EX = Existing distribution level
FL = Full distributicn levet
B-61 Final Environmental Impact Statement
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TABLE B-3-11

ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS
FOR PONDEROSA PINE - LOW-SITE ANALYSIS AREAS

Activilres
Management Management Intensity Regenerated Condition
Emphasis Class Class Timber 1/ Range 2/
Group VI 1 Timber RH NT-EX
2 Range RH NT-EX
3 NC NM-EX
4 NC NM-FL
5 NC NT-EX
Group Vil 1 NC NM-EX
2 NC NT-EX
3 NC NT-EX
Group VI 1 NC NT-EX
2 NC NT-EX
Group | 1 NC NT-EX
Group |l 1 NC NT-EX
2 NC NT-EX
Group lll 4 Recreation Uneven NM-EX
Group | 1 NC NM-EX
Group IV 1 Visual Uneven NM-EX
2 NC NM-EX
Group V 1 Visual Uneven NM-EX
2 NC NM-EX
Group X 1 Visual RH NT-EX
2 NC NM-EX
3 NG NT-EX
1/ Timber Activity Abbreviations
R = QOverstory removal PCT/NW = Precommercial thin
CT = Commerclal thin PCT/OP = Precommerclal thin @ 18'x18' spacing
NG = No qut Uneven =2 Uneven aged management
N = Natural regeneration P = Planting at presant stocking levels
P. = Planting @ reduced stocking levels P4+ = Planting @ Incraased stocking level
RH = Regeneration Harvest
2/ Range Activity Abbreviations
NT = No treatment M = Mechanical treatment
NM = Nonmechanica! treatment EX « Existing distribution level
FL = Full distribution level
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TABLE B-3-12
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS
FOR NON-TIMBERED ANALYSIS AREAS

Activities
Management Management Intensity Regenerated Condition Timber 1/ Range 2/
Emphasis Class Class
Group Vit 1 M-FL*
2 M-EX*
3 NM-FL
4 NM-EX
5 NT-FL
& NT-EX
Group Vill 1 NM-EX
2 NT-EX
Group VI 1 NM-EX
2 NT-EX
Group | 1 NT-EX
Group Il 1 NT-EX
2 NT-EX
Group il 1 NM-EX
Group | 1 NM-EX
Group IV 1 NM-EX
Group IX 1 NM-EX
2 NM-EX
* . Mechanical treatments can only be applied to analysis areas with <30% slope
1/ Timber Activity Abbreviations
OR = Cverstory removal PCT/NW = Precommerclal thin
CT = Commercial thin PCT/OP = Precommerclal thin @ 18'x18" spacing
NG = Nocut Uneven = Uneven aged management
N = Natural regenaration P = Planting at present stocking levels
P- = Planting @& reduced stocking levels P+ = Planting @ Increased stocking level
AH = Regenaration Harvest
2/ Range Activity Abbreviations
NT
= M = Mechanical treatment
No
treatment
NM = Nonmechanlcal treatment EX = Existing distriibution level
FL = Full distribution fevel
B-63 Final Environmental Impact Statement
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TABLE B-3-13

ACTIVITIES REPRESENTED IN REGENERATED PRESCRIPTIONS
FOR PONDEROSA PINE REGENERATION CLASSES

Actvities
Management Management Intensity Regenerated Condition Timbor 1/ Range 2/
Emphasis Class Class

Group VII 1 Timbar P+-PCT-CT(3)-RH NT-EX
2 Timber P-PCT-CT(1)-RH NT-EX

3 Timber P-PCT-CT(3)-RH NT-EX

4 Timbear N-RH NT-EX

5 Range P-PCT-CT{2)-RH NM-EX

& Range N-PCT-CT{3)-RH NM-FL

7 Range NT-FL

g Uneven Uneven NT-EX

Group VI, 1 Big Game P-PCT-CT{1)-RH NT-EX
Vil 2 Big Game P-CT(1)}-RH NT-EX

3 Big Game P-RH NT-EX

4 Big Game P+-PCT-CT{1)-RH NT-EX

9 Uneven Uneven NT-EX

Group Vit 4 Recreation Uneven Nm-EX
Group {l 1 Riparian N-RH NT-EX
2 Riparian N-CT-RH NT-EX

3 Ripanan N-PCT-CT-RH NT-EX

OR
P-PCT-CT-RH

4 Uneven NT-EX

Group IV, V 1 Visual P-PCT-CT(3)-RH NT-EX
2 Visual P-FCT-CT(1)-RH NT-EX

3 Visual P-CT(2)-RH NT-EX

1/ Timber Activity Abbreviabons
CR = Overstary removal PCT/NW = Precommercial thin

CT = Commercial thin FCT/OP
NC = No cut Uneven
N = Natural regeneration P
P = Planting @ reduced stocking levels Pz
RH
2/ Range Activity Abbreviations
NT = No treatment M
NM = Nonmegcharical treatment EX

FL = Full distrbution level

Final Environmental Impact Statement
Corrected Page, October 6, 1989

= Prgcommercial thin @ 18'x18" spacing
= |Jneven aged management

= Planting at present stotking fevels

= Planting @ increasead stocking level

= Regeneration Harvest

= Mechanical treatment
= Existing distribution levet



TABLE B-3-14
ACTIVITIES REPRESENTED IN REGENERATED PRESCRIPTIONS
FOR MIXED CONIFER REGENERATION CLASSES

Activities
Management Management Intensity Regenerated Condition
Emphasis Class Class Timber 1/ Range 2/
Group Vil 1 Timber P+-PCT-CT(3)-RH NT-EX
2 Timber P-PCT-CT(1)-RH NT-BX
3 Timber P-PCT-CT(3)-RH NT-EX
4 Timber N-RH NT-EX
5 Range P-PCT-CT{2)-RH NM-EX
6 Range N-PCT-CT(3)-RH NM-FL
7 Range NT-FL
8 Uneven Uneven NT-EX
Group Vi, 1 Big Game P-PCT-CT(1)-RH NT-EX
Vil 2 Big Game P-PCT-RH NT-EX
3 Big Game P-RH NT-EX
4 Big Game P+-PCT-CT{1)-RH NT-EX
9 Uneven Uneven NT-FL
Group VIl 4 Recreation Uneven NM-EX
Group I 1 Riparian N-RH NT-EX
2 Ripanian N-CT-RH NT-EX
3 Ripanian N-PCT-CT-RH NT-EX
OR
P-PCT-CT-RH
4 Uneven NT
Group IV, V 1 Visual P-PCT-CT(3}-RH NT-EX
2 Visual N-CT(1)-RH NT-EX
3 Visual P+-PCT-CT(2)-RH NT-EX
1/ Timber Activity Abbreviations
OR = Overstory temaval PCT/NW = Precommerclal thin
CT = Commercial thin PCT/QP = Precommaerclal thin @ 18'x18" spacing
NG = No cut Uneven = Uneven aged management
N = Natural regeneration P = Planting at present stocking levels
P- = Planting @ reduced stocking levels P+ = Planting @ increased stocking level
RH Regeneraticn Harvest
2/ Range Activity Abbreviations
NT = No treatment M = Mechanl(cal treatment
NM = Nonmechanlcal treatment EX = Exsting distribution level
FL = Full distzibution level
B-65 Final Environmental Impact Statement
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Overview of Constraints

Different types of constraints are used in the LP to
represent different types of objectives Some are
incorporated directly into the columns through the
yield tables. Snag levels and rotation age constraints
are the primary objectives and policies treated 1n
this manner. Another category of constraints are
those applied to theselection of prescriptions. Acre-
ages of management emphases by analysis area are
constrained as previously described to ensure man-
agement prescription objectives are vahdly mod-
eled. The remaining type of constraint is applied as
a Right Hand Side constraint to some subset of col-
umns In order to satisfy management requirements,
meet harvest flow policies, attain the objectives of a
management prescription or alternative, or evalu-
ate economicimplications. Section 7 describes these
constraints more fully.

Managementrequirements modeledwithright hand
side constraints included timber harvest dispersion
and riparian area harvest restrictions. Dispersion
constraints necessary to meet water quality stan-
dards, and to meet Regional requirements, were
applied on an individual analysis area basis, and
reflect watershed conditions (see Appendix E). These
limit the amount of area that can be regeneration
harvested in onedecade. Riparian area harvestlimj-
tations were also designed to meet water quality
standards, by ensuring shade and hmiting distur-
bance.

Three different types of constraints are necessary to
meet harvest flow policies. The nondeclining yield
policy is imposed through a series of constraints
limiting the harvest of any decade to an amount
greater thanor equal to that of the previous decade.
The policy of limiting harvests to an amount equal to
or less than the long run sustained yield is also met
through the nondechning yield constraint in con-
junction with constraining the last decades harvest
to not exceed that quantity. The ending inventory
constraint provides some assurance that the pro-
jected harvest levels can be maintained over time by
requiring standing volume to equal or exceed the
average inventory of the regulated forest according
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to the regenerated prescriptions sclected. Depar-
ture policies were also allowed by adjusting the long
run sustained yield constraint, and by loosening the
nondeclining yield constraints to allow some down-
ward flow variation.

Several groups of constraints are applied as right
hand side constraints in order to meet the objectives
of management prescriptions. Amounts of thermal
cover provided, rates of harvest in visual zones, and
acreage limits on range practices fall into this cate-
gory. Elk cover constraints apply separately to the
ponderosa pine and mixed conifercover types at the
district level. The process of determining the spe-
cific constraint values to use in the LP begins with
the habitat objectives expressed in Ochoco manage-
ment prescriptions. For any given run the location of
big game management areas is determined and based
onthe total acres of these areas and the objectives of
the prescription the amount of cover desired is
calculated. Through map overlays accomplished with
the Ochoco R2ZMAP data base amounts of cover
provided by other management areas and non-tim-
ber cover types are subtracted from the total desired
and the remainder distributed to the ponderosa pine
and mixed comfer cover types. These values are
then input as a range to the FORPLAN matrix
generator.

Scenic area rate of cut constraints are also written
separately for the ponderosa pine and mixed conifer
cover types specific to the district level. These right
hand side constrants limit the proportion of the
area within these zones that can be regeneration
harvested per decade. These proportions were de-
veloped based on the experience and judgment of
landscape architects on the Forest. Acreage con-
straints limiting the area that can be treated by
mechanical or non-mechanical methods are similar
to scenic area rate of cut constraints. These limits
derive from management area objectives and are
applied at the district level for the timber/range and
big game prescriptions. Budget constraints and out-
put level controls were also used to meet the objec-
tives of an alternative, or to evaluate budgetary and
administrative implementation concerns



Economic
Efficiency
Analysis

(Section 4)

Overview

This section describes the costs and benefits, as well
as some concepts, involved in economic efficiency
analysis, how they were derived, and how they were
used 1n the Forest Planning process. Economic effi-
ciency analysis is required by the National Forest
Management Act Regulations (36 CFR 219) and
played an important role in the development and
evaluation of Forest Planning Benchmarks and
Alternatives. Specifically, the Regulations (36 CFR
219.12(f)) state that:

“The primary goal in formulating alternatives,
besides complying with NEPA procedures, is to
provide an adequate basis for identifying the
alternative that comes nearest to maximizing
net public benefits.”

They follow up in 36 CFR 219.12(F)(8) by stating
that:

“Each alternative shall represent to the extent
practicable the most cost efficient combination
of management prescriptions examined that can
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meet the objectives established in the alterna-
tive.”

Changes Between the DEIS
and FEIS

Clanfication of opportunity cost and trade-offs and
the updating of certain activity costs are the only
major changes in this section.

Basic Concepts

Priced Benefits

Priced outputs are those that are or can be ex-
changed in the market place. Their quantitative
values are determined by actual market transactions
or by estimation methods that produce prices com-
mensurate with those determined by market trans-
actions. Timber, forage, and minerals are examples
of commodities which are bought and sold in the
market. Their values are determined through the
mteraction of buyers and sellers based on the supply
and demand conditions in the market at the time of
the transaction. RVD’s, on the other hand, are not
normally exchanged via market transactions. Their
market values are estimated by using some market
transaction data in combination with various theo-
retical techniques. Conceptually, these assigned values
should be consistent and comparable to those values
which were actually derived via market transactions
(Rosenthal and Brown, 1985). Therefore, both as-
signed and market values for priced outputs are
appropriate touse for calculatingquantitative meas-
ures of efficiency such as Present Net Value.

Nonpriced Benefits

Non-priced outputs are those for which there 1s no
available market transaction evidence and no rea-
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sonable basis for estimating a dollar value commen-
surate with the market values associated with the
priced outputs, In these cases, subjective non-dollar
values must be attributed to their production. These
values are qualitatively described rather than quan-
titatively. They maybe either positive or negative. In
fact, what may be considered to be a benefit to
someone may represent a cost to someone else.
Examples of nonpriced outputs include the mamnte-
nance of threatened and endangered species, natu-
ral and scientific areas, historical and anthropologi-
cal sites, visual quality, and clean air.

Discounting

Financial analyses of alternative investment options
usually involve cash flows over a fixed period of time
in the future. Inherently, there is a time value asso-
ciated with money. Due to man’s propensity to
consume now, a dollar today is worth more than a
dollar ten years from now. Discounting is a process
for adjusting the dollar values of costs and benefits
which occur at different periods in the future to
dollar values for acommon time period so that they
may be compared. Usually the common time period
is the present. In which case, the discounted cash
flow is referred to as the present value.

Present Net Value (PNV)

Present Net Value is the difference between the
discounted value (benefits) of all outputs to which
monetary values or established prices are assigned
and the total discounted costs of managing the plan-
ning area. The maximization of Present Net Value
was the criterion used to help assure that each
alternative was the most economically efficient
combination of outputs and activities needed to
mect the objectives established for that alternative.
Present Net Value calculations consider only the
benefits for which market prices exist or can be
assigned. On the Ochoco, the priced benefits in-
cluded timber, recreation, wildlife, special uses, and
range. These were compared against all Forest Serv-
ice fixed and variable costs associated with managing
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the planning area, irregardless of whether they were
ncurred for the production of either priced or non-
priced outputs, or as overhead expenses for general
maintenance of the organization. Therefore, PNV
1s an estimate of the current market value of the
priced forest resources after all costs of producing
both priced and non-priced outputs and meeting
other multiple-use objectives have been considered.

Net Public Benefits (NPB)

The maximization of net public benefits is a goal of
the Forest Planning process. Net public benefits is
the overall value to the nation of all outputs and
positive effects (benefits) less all the associated Forest
Service inputs and negative effects (costs) whether
they can be quantitatively valued or not. Net public
benefits cannot be expressed as a numeric quantity
because 1t includes qualitatively valued nonpriced
outputs.

Conceptually, net public benefits 1s the sum of the
Present Net Value of priced outputs plus the full
value of all non-priced outputs. The full value of
non-priced benefits is used because the costs associ-
ated with their production is accounted for in the
calculation of PNV. It is only necessary to identify
the marginal values of non-priced outputs when
management inputs are increased in order to pro-
vide these outputs at levels above current standards
or legal requirements. In such cases, it is important
to depict the physical, biological, and social dimen-
sions of the non-priced outputs, as well as who will
benefit and who will suffer from their production.
Account should also be taken of any changes that
may occur among the other non-priced outputs as a
result of providing a particular non-priced output.
In assessing the net public benefits of a particular
alternative, 1t is necessary to judge whether the
subjective value to society of its non-priced outputs
exceeds the opportunity costs associated with their
production.

Opportunity Costs/Trade-offs

Opportunity costs are defined as the value of a
resource’s foregone net benefit inits most economi-



cally efficient alternative use (FSM 1970.5). In its
simplest terms it means “revenue foregone.” In re-
lation to the economic analysis performed for For-
est Planning, it represents the decrease in maxi-
muzed PNV of an alternative or benchmark when
somealternativelevel of resourceoutputs areforced
into solution. Therefore, opportunity costs measure
the change in PNV for priced resource outputs, and
can be used to measure the economic value traded
off in order to produce other less efficient priced
benefits or non-priced benefits mcluded in net public
benefits. On this forest, timber harvest is the most
efficient use, therefore, the opportumty cost 1s asso-
ciated with timber. This is not meant to imply that
opportunity cost must always be tied to a loss of
timber volume or that opportunity cost is the only
criteria used to evaluate effects (see Trade-offs).

Trade-offs on the other hand are not consigned
solely to economic parameters (revenue foregone).
Trade-off is a more general term meaning forgoing
of one thing in return for another.

Income Distribution Effects

There is another level of effects which are also a
concern of National Forest Policy and Manage-
ment. These are the welfare distribution effects
influenced by the mix and level of outputs produced
by the National Forest. They can be either positive
or negative. Their impacts can also be local, re-
gional, or national in scope. Some distributive ef-
fectssuch as changes in consumer prices or taxpayer
costs have national level impacts. Others, such as
induced jobs and income, or payments in licu of
taxes are more local or regional in nature. They are
morerelated toquestions of equity (ie. who pays and
who benefits) rather than efficiency. They are not
assessed in the context of the efficiency criteria
associated with the PNV and net public benefit
concepts. However, these positive and negative dis-
tributive effects need to be assessed in conjunction
with the net public benefit measures since equity
objectives often influence efficiency objectives and
vice versa These will be discussed in more detail in
Section 5.
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Parameters

Introduction

Inorder to calculate the Present Net Value for each
alternative, several assumptions had to made re-
garding discount rates, demand curves, real dollar
adjustments, and real price and cost trends. This
section will summarize these decisions and their
resulting parameters. A more detailed discussion
canbe found in various process records in the Super-
visor’s Office.

Discount Rates

Discounting requires the use of a discount rate
which is an interest rate that represents the cost or
time value of money m determining the present
value of future costs and benefits. Two discount
rates were used to calculate the Present Net Values
for each benchmark and alternative. Both of them
were real discount rates meaning that they were
adjusted to exclude the effects of inflation (Real
dollar adjustments will be discuse2d more below)
According to FSM 1971.71:

For evaluations of long-term investments and
operations in land and resource managementin
the 1980-1985 planning period, a four percent
real discount rate shall be used. Evaluations
should also discount benefits and costs at the
real discount rate used in the most recent RPA
to determine sensitivity of alternatives to vari-
ations 1n the discount rate.

The four percent rate approximates the “real” return
on corporate long-range investments above therate
of inflation (Row, et al., 1981). The 4 percent rate
was used to solve FORPLAN and calculate the
PNV for each benchmark and alternative. The 1985
RPA program used a real discount rate of 7-1/8
percent. An analysis of the sensitvity of the preferred
alternative to the discount rate was performed by
solving FORPLAN using both the 4 percentand the
7-1/8 percent discount rates. For all other benchmarks
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and alternatives, the Present Net Values were merely
recalculated using this second discount rate (FSM
1971.71). Finally, all costs and benefits were discounted
from the midpoint of the decade in which they were
incurred.

Demand Curves and Real
Price Trends

As specified by the Washington Office (1920 letter
to Regional Forester, “Downward Sloping Demand
Curves,” 2/3/81) and in keeping with FSM 1971.65,
horizontal demand curves for timber and nontimber
resources were used to analyze the benchmarks and
alternatives for the DEIS. Many factors can influ-
ence the demand for stumpage from any one forest
(Adams and Haynes, 1985). Some of these factors
include trends in (1) interest rates, (2) the species
and products mix of forest products consumption,
(3) use of wood for energy, (4) forest products
exports, (5) the cost of wood in Canada, (6) the rate
of technical improvements in wood and fiber proc-
essing, and (7) the levels of other national forests
harvests. All of these contain some degree of uncer-
tainty regarding their future states of nature. Nei-
ther the empirical nor the theoretical bases have
been well enough developed to derive reasonable
estimates of the demand functions for the resources
offered at the Forest level. Evidence does exist,
however, that suggests that the elasticity in the por-
tion of the timber demand curve for which the
Forest can influence output levels is such that prices
would be relatively insensitive tosome “reasonable”
range of quantity offerings. In other words, it ap-
pears that the timber demand curve for the range of
output levels analyzed during the development of
alternatives is nearly horizontal.

As a surrogate for resource demand curves, real
price trends were developed and used to represent
the rate at which resource values will change over
time as a result of anticipated supply and demand
interactions in the market place. As specified by the
Regional Office (1920 letter to Forest Supervisors,
“Timber Price Trends, Values, and Costs,” 9/25/84),
a 1 percent per year real price trend for stumpage
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was used for FORPLAN harvest scheduling analy-
ses. These were applied for the first 50 years, and
then a 0 percent price trend was assumed for the
remaining 100 years of the harvest scheduling plan-
ning horizon. These imply that nominal stumpage
prices (ic. those which include the effects of infla-
tion) will increase during the next 50 years at a rate
of one percent greater than the rate of inflation, and
equal to rate of inflation from there on after.

Since price trends are reflections of expected fu-
tures, there is an inherent uncertainty involved with
making such projections. In recognition of this un-
certainty, we performed a sensitivity analysis by re-
running Run-3 of the benchmarks using alternative
stumpage price trends of 0, and 3 percent.

The results of these runs are quite complex and are
discussed in detail in the Forest Planning Document
titled “A Summary of the Analysis of the Manage-
ment Situation.” Generally, lugher price trends make
silvicultural investments economically more attrac-
tive, but they also tend to result in the substitution of
lower valued species for higher valued species in
sale offerings during the early decades since it pays
to hold the higher valued timber on the stump as far
as maximizing PNV is concerned.

Based on Washington Office direction, a 0 percent
real price trend for all other resources was used
during the development of the benchmarks and the
alternatives. In other words, their future nominal
values will change at rates equal to inflation.

Real Cost Trends

Aswith price trends, there is an inherent uncertainty
with projecting future costs. In recognition of this
uncertainty we performed a sensitivity analysis by
rerunning Run-3 using 20 percent reduction in for-
est expected costs. As with the use of higher price
trends this resulted in the more intensive silvicultu-
ral investments becoming economically attractive
Based on Washington Office direction, 0 percent
real cost trends were used for all future costs used in
the development of the benchmarks and alterna-
tives. In other words, the costs of labor, fuels, mate-



rials, and all other factors of production involved
with managing the Forest are assumed to change at
arate equal to the rate of inflation.

Base Year Dollars

Future prices and costs can be expressed in both
nominal and real terms. The projection of nominal
values includes the effects of inflation on these
values. The projection of real values does not. For
example, assume that the future prices for commod-
ity XYZ are projected to increase annually by 8
percent. Also assume that the rate of inflation is
anticipated to be 5 percent. In real terms, the prices
are increasing by only 3 percent per year above and
beyond the rate of inflation. Real value changes are
the result of the interactions of supply and demand
forces in the market place. They do not include the
effects of inflation.

All future values and costs used in the Forest Plan-
ning process were expressed in real 1982 dollars,
consistent with the 1985 RPA program. The GNP
implicit price deflator index was used to convert
both historical and future nominal prices and costs
to this common base (FSM 1971.32b).

Costs

Introduction

This section describes the costs used to perform
economic efficiency analysis for each of the bench-
marks and alternatives considered during the devel-
opment of the DEIS.

All Forest Service costs were included for purposes
of estimating budgets and calculating Present Net
Values for each alternative. At the outset, each cost
was cateporized as either a fixed or a variable cost. If
it was identified as a variable cost, decisions were
made as to whether it would be analyzed in
FORPLAN, or some form of electronic spread-

B-71

sheet. Costs were determined by examining: (1) the
PAMARS database, (2) Advent RPA budget files,
(3) historical records and contracts, and (4) the
results of time-motion studies. Professional judge-
ment was also an important factor when it came to
making assumptions regarding what bearing histori-
cal costs had on anticipated future costs. All costs
were developed and reviewed by the Forest Analyst/
Economist and the appropriate staff and sub-staff
personnel. In the following discussion, we will sum-
marize the cost breakdowns and how they were
incorporated into the efficiency analyses for each
alternative. A more detailed presentation of the
specific costs and their functions in the analytical
tools can be found in the process records at the
Supervisor’s Office. Table B-4-1 lists all costs and
the categories used in estimating budgets and calcu-
lating PNV for each alternative. Costs are listed
according to whether they are fixed or variable,
capital investment or operation and maintenance,
or in or out of FORPLAN. If the cost has changed
between the DEIS and FEIS it is also included in the
table.

Fixed Costs

Most costs that did not vary significantly by alterna-
tive are classified as fixed costs. These costs did not
relate directly to specific activities within any man-
agement area prescription nor to the production of
specific amounts of outputs. As a result, they did not
vary by alternative and were not included mn
FORPLAN. They were a component of budget
estimates and the PNV calculations for each alter-
native. Fixed costs ranged between 20 and 30 per-
cent of the total cost for all the alternatives.

Capital Investment Operation
and Maintenance

Capital investment costs include trails, roads, refor-
estation, timber stand improvement, prescribed
burnings, and physical structures for range, recrea-
tion, fish and wildhfe. In any alternative, capital
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TABLE B-4-1
COSTS FOR PNV AND BUDGET CALCULATIONS
DEIS FEIS
Cost Varablef In Vasriable/ In
Categories Fixed FORPLAN Cost Fixed FORPLAN Cost
RECREATION
Capital Investment
Tralhead {Foot) Vanable No 1,860/TH Fixed No 0-348,000
Tralhead {Horse) Varable No 2,360/T H> Variable No 2,360/TH
Campgrounds Vanable No 160,000/20 Unit Fixed No 0 3,300,000
New Trails Variable No 14,050/Mile Fixed Ne 0 5,989,000
Rehab/Reconstruction Fixed No 22,430 Fixed No 22,430
Operation and Mainterance
Support for Timber Management Variable No 1 O/MCF Vanable No 1 O/MCF
Support for Other Resources Fixed No 13,000 Fixed No 13,000
General Qperations Maintenance
Wilderness Fixed No 23,700 Fixed No 23,700
Dispersed Recreation Variable No 11/AVD Variable No 11/RVD
Developed Recreation Varnable No 151/RvVD Variabte No 1 51/RVD
CULTURAL RESOURCES
Operation and Maintenance
Support for Timber Mgmt Varlable No 4 5/MCF Variable No 4 5/MCF
Support for Other Resources Flxed No 52,000 Fixed No 52,000
FISH AND WILDLIFE
Capltal Investments
Road Closures Vanable No 1221 75/Ac 1/ Varnable Na 1 22-1 75/Ac
Wildlife Improvement Fixed 123,000/decade Fixed 23,000 593,000
(45/Ac  Enhanced  1st
Decade
Fish Structures(See Riparian)
Operation and Maintenance
Support for Timber Mgmt Vanakle No 5 20/MCF Vanable No 5 20/MCF
Suppaort far Other Resources Fixed No 16,800 Fixed No 16,800
Program Mgmt Fixed No 74,000 Fixed No 74,000
General Operation and Maint. Fixed No 40,000 Fixed No 40,000
RANGE
Capital Investments
Construction Variable No 837,000 Times (% of Vanable No 1,940/structure
land base allocated to
TR&G)
Reconstruction Varnable No 132,040 Times (% of Fixed No 827,000
land base allocated to
TR &B)
22,580 Timber (% of land
base allocated to TH &
B) 1/
Non-Structural Varlable Yes 5 72/Ac Vanable Yes 5-72/Ac
Operation and Maintenance
Support for Timber Mgmt Variable Ne 6 2/MCF Variable No 5 2/MCF
Support for Other Resources Fixed No 16,800 Fixed No 16,800
General Operation & Maint.
Wild Horses Fixed No 20,000 Fixed No 20,000
Admin & Planning Varnable No 282 Vianable No 262
TIMBER
Capital Investment
Reforestation Variable Yes 121-326/Ac 1/ Variable Yes 121-326/Ac 1/
Timber Stand mprovement Variable Yes 32 179/Ac Variable Yes 32 179/Ac
Operation and Maintenance
Suppon for Other Resources Fixed Neo 2,830 Fixed No 2,830
Program Management Variable No 13 03/MCF Vanable No 13 03/MCF
Stand Exam, Sale Prep, Admin Variable No 42 58/MCF Vanable No 42 58/MCF
Salvage Administration Variable No 1,110/MCF Vanable No 1,110/MCF
Insect and Disease Control Fixed No 3,150 Fixed No 3,150
Firewood Administration Vanable No 23 14/MCF Vanable No 23 14/MCF
Genetics Fixed No 42,350 Fixed No 42,350
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Cost Varable/ In Variable/ In
Categories Fixed FCRPLAN Cost Fixed FORPLAN Cest
SOIL AND WATERSHED
Capital Investment
Aipartan Structurat Variable No 18 5fAc of Enhancement | Variable Ne 79/Ac of Enhancement (1st
Decade)
Operation and Maintenance
Support for Timber Management Vanable Ne 3 86/MCF Variable No 3 86/MCF
Suppoit for Other RBesousces Fixed Ne 9,000 Fixed No 2,000
Program Management Fixed No 80,420 Fixed No 80,420
General Operation 8 Mgmt Vanable No 140 O/MCF Variable No 140 O/MCF
MINERALS
Operation and Maintenance
Piogram Management Fixed No 866,080 Fixed No 66,100
HUMAN RESOURCES
Operation and Malntenance Fixed No 224,200 Fixed No 224,200
LANDS
Operation and Maintenance
Program Management Fixed No 75,520 Fixed No 75,520
Land Line Location Fieed No 151,040 {Decade 1) Fined No 151,040 (Decade 1)
Land Line Location Fixed No 84,400 (Decade 2) Fixed No $4,400 (Decade 2)
FACILITIES
Capital Investment
FA&O-Canstruction Fixed No 212,400 {Decade 1} Fixed No 212,400 (Decade 1)
141,800 {Decade 2) 141,600 (Decade 2)
PRC-Construstion
(Arteral/Collector) Variable Yes 0-4,140,000 Variable Yes 0-4,140,000
PRC-Reconstruction
(Arterial/Gollector} Vasiable No Vaziable
No
Local Road Canstruction Variable Yes 22170 Vapable Yes 22-170
Local Road Retonstruchon Vanable Yes 18 43 Variable Yes 18-43
Cperation and Maintenance
Program Managemeant Admin Variable No S50/MCF Variable No 50/MCF
FA&D Maintenance Fixed No 141,600 Fixed No 141,800
FR&T Maintenance Fixed No 623,000 Fixed No 623,000
GCoop Maintenance Variable Yes Varable Yes
PROTECTION
Capital Investment
Natural Fuefs Treatment Varlable No 33- 78/Ac Variable No 33-78/Ac
Operation and Malntenance
Support for Timber Mgmt Vanable No 2.91/MCF Variable No 291MCF
Support for Forest Fixed No 9,980 Fixed No 9,980
IHG (Regional Shared Res ) Frxed No 99,580 Fixed Neo 99,580
Forest Fire Protection Vanable No 1 28/MCF Varlable No 1 20/MCF
Brush Disposal Variahle Yes 45/Ac Variable Yes A5/AG
GENERAL ADMINISTRATION
General Administration Fixed Na 936,530 Fixed No 936,530
Kv Variable No 15% of KV Variable No 15% of KV
Coop Variable No 15% of Coop Variable No 15% of Coop
Salvage Variable No 15% of Salvage Variable No 15% of Salvage
Brush Dlsposat Vatlable Mo 15% of Brush Disposal Varlable No 15% of Brush Disposal

1/ Represents per decade cost.
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investment costs pertain mostly to roads and timber
stand improvements. For example, capital invest-
ment cost associated with road construction and
timber management range from a minimum of 76
percent in Alternative C-Modified to a maximum of
95 percent in Alternative A.

Operation and maintenance costs are those costs
associated with operating and maintaining facilities,
program management and support for management
of other resources. The majority of operation and
maintenance costs in all alternatives are program
management, followed by support funds necessary
to carry out timber programs. Capital investment
costs range from a high of 43 percent (Aiternative
A) to alow of 37 percent (Alternative C-Modified)
of the total first decade cost in any alternative.

Costs within FORPLAN

In general, FORPLAN contains all the variable
costs associated with implementing vegetation
management activities associated with the timber
and range resources. The activities included; range
nonstructural improvements, site preparation, re-
forestation, and timber stand improvements. Costs
associated with initial arterial/collector road con-
struction and local road construction and recon-
struction are also included in the model.

Costs for sale prep and administration along with
non-Forest costs (logging, haul, manufacturing) were
also included. These non-Forest costs are mcluded
in FORPLAN’s PNV calculation but do not influ-
ence the Forest Service budget estimates.

These costs were usually expressed in terms of dol-
lars/acre or dollarss/MCF. The costs which were
expressed in units of volume were also developed by
diameter classes. This was true for both the marginal
non-federal logging costs, and the sale preparation/
administrationcosts. Foreach FORPLAN cost cate-
gory, a range of costs were entered mto the model
based on the Management Prescriptions, and the
characteristics of the analysis areas to which they
applied. All in all, 136 different FORPLAN eco-
nomic tables were developed to cover the different
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cost and value combinations to which prescriptions
could be assigned in the Model.

Values other than those associated with timber,
range, and roads were calculated outside of
FORPLAN. This was necessary because of their
unique spatial or non-linear characteristics, unknown
or poorly defined joint production relationship or
poor economic information.

The network model was used to calculate the cost of
reconstruction of the arterial/collector system. All
other costs were calculated with the use of elec-
tronic spreadsheets.

The remaining variable costs were a function of the
amount of output and emphasis a particular bench-
mark or alternative was designed to provide for this
resource, the land allocation scheme, timber man-
agement or other resource activities and outputs.
Basically, the costs associated with these activities
were estimated by comparing the amount of rele-
vant land allocations under activity levels m a par-
ticular alternative to experienced costs, and project-
ing the cost based on these relationships.

Benefits

Introduction

This section describes both the priced and non-
priced benefits which were incorporated in the
economic efficiency analyses for each benchmark
and alternative considered during the development
of the DEIS.

Resource outputs to which dollar values were as-
signed constitute the priced benefits included in the
Present Net Value calculations. Like all of the costs
included 1n the analyses, only those benefits in-
curred during the 50 year RPA planning honzon
were incorporated in the PNV calculations The
economuc efficiency analysis for each alternative
also considered non-priced benefits. These are out-
puts for which there is no available market transac-



tion evidence and no reasonable basis for estimating
adollar value commensurate with the market values
associated with the priced outputs. In these cases, a
subjective qualitative value must be attributed to
their production. Conceptually, the addition of the
non-priced benefits to PNV is used to derive the net
public benefits associated with each altemative. Both
priced and nonpriced outputs and their associated
values will be summarized below. More detailed
documentation of the specific values and the proc-
ess used to develop them can be found at the Super-
visor’s Office.

Priced Benefits

Introduction

Priced benefits fall into one of two categories: mar-
ket and nonmarket (assigned). The market values
constitute the unit price of an output normally ex-
changed mn a market after at least onc stage of
production, and are expressed in terms of what
people are willing to pay as evidenced by market
transactions. Nonmarket values constitute the unit
price ofanonmarket outputnot normally exchanged
in a market at any stage before consumption, and
thus must be imputed from other economic informa-
tion (FSM 1970.5). They are valued in terms of what
reasonable people would be willing-to-pay (above
participation costs) rather than go without the out-
put. These values were derived directly from the
1985 RPP program assignment. In either case their
values are theoretically commensurate and appro-
priate for inclusion in PNV calculations. The re-
sources for which dollar values were estimated on
the Ochoco consisted of timber, range, special uses,
and developed, dispersed, and wildlife oriented
recreation.

Timber

Timber mill pond values were used in FORPLAN.
These values were expressed in terms of dollars/
MCF. The mill pond values were developed for both
existing natural and future managed stands. The
values were specific for each working group (Pon-
derosa Pine and Mixed Conifer) and diameter class.
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The process for calculating the mill pond values was
quite complex. Essentially the process used the
procedures directed by the Regional Office, 1920, 4/
27/84 (See process record 1920; 6/84). We will
summarize 1t here. All calculations were performed
interms of constant 1982 dollars. Also, since most of
the source data was expressed in terms of dollar/
MBF, 1t was necessary to convert these to dollars/
MCF. The mil pond values were first calculated for
each individual species and then converted to work-
mg group mill pond values based on the species
composition of each working group modelled 1n
FORPLAN. Also, since none of the source data was
diameter specific, assumptions had to be made re-
garding the average diameter of trees sold for each
species during the period for which the data sources
covered. The diameter specific values and costs
were then developed based on diameter class rela-
tive indices for stumpage values.

The first step was to use the stumpage values calcu-
lated by the Regional Office from the Ochoco Na-
tional Forest’s Cut and Sold Reports covering the
period April 1977 through September 1983. The
second step was to adjust the regionally developed
price-diameter relationship to Ochoco values

This was done by placing the 100 percent value or
the average DBH of that species sold between 1977-
1981. Relative values for the lower DBH classes
were established using the same ratios as the re-
gional tables. DBH classes higher than the average
were all assigned the 100 percent value. Shifting the
diameter whichreceived the 100 percent level to the
average DBH was necessary because these values
would be applied to the average stumpage value for
that species.

The next step was to convert these species relative
values to working group relative values. Weighted
average relative values were developed for the PP
and MC working groups. The PP working group
percentage weights are ponderosa pine -87 percent,
Douglas fir - 13 percent. The MC working group
percentage weights are ponderosa pine - 49 percent,
Douglas fir - 24 percent, white fir - 18 percent,
western larch - seven percent and lodgepole pine -
two percent. These mixtures represent the major
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species harvested on the Ochoco National Forest.
The percentages by working group were developed
from a comparison of sell records and inventory
data

Weighted average stumpage values for the two
working groups were then developed using the spe-
cies stumpage rates furnished by the Regional Of-
fice and the same species percentage weightings as
listed above.

Average logging cost developed from the Forest’s
2400-17 forms was added to the stumpage values,
giving mill pond values for the two working groups.
FORPLAN also had Analysis Area logging cost.
This was done so that when management area pre-
scriptions were applied to analysis areas the stump-
age values would be adjusted to better reflect site
specific differences.

Averageboard feet/cubic feet conversion factors for
the two working groups was derived from the 1982
inventory data. These values were then applied to
the millpond value based on board feet to convert
this to a value per cubic feet.

Thefinal stepwas to apply the adjusted price diame-
ter index to those mull pond values to establish
values by diameter groups. These values were then
entered mnto FORPLAN.

Table B-4-2 presents the diameter specific working
group mill pond values.

Range

The range outputs represent the amounts of forage
permitted to be grazed and are measured 1n units of
animal unit months (AUM’s). AUM values were
calculated as the value of the marginal product of an
AUM in the production of amarketable amimal. The
Forest Service entered into a cooperative agree-
ment with the USDA Economic Research Service
to develop livestock enterprise budgets for each
National Forest. The Range Budget Approach was
used for this analysis. Because Forest AUM’s are
not actually priced in a free competitive market, the
calculated price is an estimate of market value. Furst,
returns from all ranch products were determined.
Then, all costs of production were subtracted. The
remaining returns plus the cost of the Forest Service
permits became the residual value of the AUM This
residual value of an AUM toranch livestock produc-
tion 1s comparable to conversion surplus timber
values. Based on the information provided in the
RPA 1985 Program analysis for the DEIS, and a
Regional Office Memo (2340, 9/30/83), the AUM
value for the Ochoco National Forestin 1982 dollars
15 $11.75.

Although range outputs were explicitly represented
in FORPLAN some adjustments were done outside
the model. FORPLAN derived AUM’s were ad-
justed based upon the number of structural im-
provements and acres of riparian enhancement. Both
of these factors have unique spatial characteristics
not easily represented in FORPLAN. All other
priced benefits were analyzed with electronic spread-

sheet outside of FORPLAN.
TABLE B-4-2
WORKING GROUP MILL POND VALUES
($/MCF)
DBH Class Ponderosa Pine Ponderosa Pine Mixed Conifer
Low-Site

70 1162 1162 1136
120 1353 1353 1331
150 147 4 147 4 144 4
180 1595 1595 1542
+210 1734 1734 1623
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Recreation

The non-wildlife related recreation and wilderness
outputs represent the amount of use consumed on
the Forest and are measured in terms of recreation
visitor days (RVD’s). The wildhife related recreation
use is measured in terms of wildlife and fish user days
(WFUD’s). The values used for these priced out-
puts were derived directly from the 1985 RPA pro-
gram assessment. Thisdiscussion is asummary of the
write-up found in Appendix F of the 1985 RPA
DEIS.

The development of recreation, wilderness, and
wildlife values for the 1985 RPA Program analysis
consisted of two steps: (1) development of recrea-
tion and wildlife benefit values by activity per RVD
or WEUD; and (2) adjustment of values to reflect
standard and less-than standard levels of manage-
ment.

The Resource Evaluation Group at the Rocky
Mountain Forest and Range Experiment Station
conducted an extensive literature search to develop
the 1985 activity values for recreation. Benefit val-
ves for recreation, wilderness, and wildlife activities
were developed from recent travel cost models and
contingent valuation research (Loomis and Sorg,
1982). In-service and academic specialists reviewed
the research and activity values and adjusted the
initial values to achieve methodological consistency
to apply them to regional conditions. The values
represent total willingness to pay for an additional
recreation site, animal uait, or wilderness area, The
RVD values by recreation activity that were gener-
ated by this study can be found m Table F.4 of ithe
1985 RPA DEIS. For program evaluation purposes,
these values were subsequently adjusted downward
because:

The travel cost methad represents a total will-
ingness-to-pay. Other resource values mn the
RPA evaluation represent market price or vatue
of the marginal product. Consequently, the will-
ingness-to-pay values were adjusted in an effort
to make the recreation values more compatible
with values used for other resource outputs.

The travel cost method estimates values on a
site-by-site basis. The method does not address
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the question of whether regionally or nationally
a given quantity of RVD’s will, in fact, be con-
sumed if that price were changed.

It 18 believed that the travel cost studies are
typically done at higher quality sites, do not take
into account substitutes to individual sites, and
do not accurately measure trip length; conse-
quently, values from these studies may be on the
high side when applied to average situations on
a region-wide basis.

In response to the first concerns, the values were
adjusted based on the relationship between the
proportion of recreation provided by the Forest
Service and estimates of an average nationwide
demand elasticity for outdoor recreation. It 1s esti-
mated that nationally, roughly a 5 percent increase
in price will result in a 1 percent decrease in guantty
demanded (Lewis, Hughes, and Lloyd, date un-
known). It is also estimated that in 1982 the Forest
Service provided 7.5 percent of all outdoor recrea-
tron. Consequently, it1s roughly estimated that there
willbe a 5 percent decrease in price for each percent
of the 7.5 percent Forest Service market share or a
total decrease of 37.5 percent for clearing the mar-
ket. Therefore, the initial willingness-to-pay values
were reduced 37.5 percent for wse 1n comparing
resource allocation choices.

In response to the quality factor, the concept of
standard and less-than-standard service was intro-
duced, and the resulting impact on the value of the
expernience to the recreationist was estimated. If
recreation facilifies are not fully maintained, the
quality of the experience will be lowered. Two dif-
ferent sets of values were developed to account for
the standard and less-than-standard outputs. A special
study showed that on the average the less-than-
standard RVD’s are valued at about 53 percent of
thevalue of standard RVD’s. Accordingly, different
capital investment, and operations and maintenance
costs were developed for the standard and less-than-
standard recreation outputs. All alternatives except
the current direction alternative manage all the
recreation resources at a standard service level.

Finally, these values were expressed in terms of the
recreation opportunity spectrum (ROS) activity
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TABLE B-4-3
1985 RPA RECREATION BENEFIT VALUES
(1982 $)

Value

Recreation ($/RVD)

Primitive {(STD) 1125
Primitive {LSTD 596
Semiprimitive Nonmeototized (STD) 1325
Semiprimitive Nonmotornized (LSTD) 702
Semiprimitive Motornized (STD) 1213
Semipnmitive Motornized (LSTD) 643
Roaded Natural {STD) 938
Roaded Natural (LSTD) 497
Rural (STD) 847
Rural (LSTD) 449
Urban (STD) 1138
Urban {LSTD) 603
Value

Wilderness ($/RVD)

Primitive (STD) 17 50
Primitive (LSTD) 928
Semiprmitive Nonmotornzed (STD) 17 50
Sermiprimitive Nonmotonzed {LSTD) 228
Value

Wildlife & Fish /WFLD)

Big Game 30 00
Nongame 2500
Resident Fish 1500
Anadromous Fish* 3000
Other Game 1900
WL/F Rocreation (STD) 2100
WL/F Recreation (LSTD) 1400

STD - Standard
LSTD - Less than standard

* In additon for anadromous fish, an RPA vafue of §1 05 per Ib is assigned

categories in accordance with the way they were
developed and tracked during the process of analyz-
ing alternatives. The resulting values are depicted in
Table B-4-3.

In addition, for anadramous fish, the RPA value of
$1.05 per b is assigned.
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Soil and Water

The values used for these priced outputs were taken
directly from the 1985 RPA program assessment.
Values considered pertained to increase in water
yields, sediment reduction, improved water quality
and maintained water quality. Increased water yields
are assumed to have no additional value in the
Pacific Northwest. Almost all area water meets the
quality goals, as a result no additional value will be
assigned. The two water related values the Forest
included were increased value from sediment reduc-
tion ($6.00/M ton) and maintamning water quality
($.20/acre feet).

Minerals

The minimum bid value of $2.50 per acre leased is
used. With no experience in what actuai bed values
may be combined with no difference in the estimate
of acres leased.

Nonpriced Benefits

Introduction

The calculation of PNV enables the comparison of
alternatives with regards to their output levels for
priced resources, and their efficiency in producing
them. However, other factors also influence the
decision making process. In some cases, the impor-
tance of nonpriced benefits for which it isimpossible
to assign monetary values can outweigh the advan-
tages of producing higher levels of priced outputs.
The importance of the need to consider these sub-
jectively valued benefits in Forest management
decisionmaking is addressed in the NFMA Regula-
tions which charge the Forest Service with identify-
1ng the alternative which comes nearest to maximiz-
ing net public benefits (36 CFR 219.12(F)).

Net public benefits (NPB) represent the overall
value to the nation of all outputs and positive effects
{(benefits) less all associated inputs and negative
effects (costs), whether they can be quantitatively
valued or not (36 CFR 219.3). Net public benefits
include both priced and nonpriced resource out-
puts, less all costs associated with managing the area



As stated earlier, all priced outputs and all costs
associated with managing the Forest are included in
the calculation of PNV. To this, the net subjective
values of the nonpriced outputs must be added in
order to arrive at the overall NPB of an alternative.
Some of the most important nonpriced benefits ad-
dressed during the Ochoco National Forest plan-
ning process revolve around maintaining and en-
hancing the following:

Lifestyles;

Diversity and quality of recreation opportuni-
ties;

Biological diversity;

Old growth and snag habitat;
Scenic quality;

Historical and cultural resources,
Riparian condition; and

Air quality.

These are all outputs and effects which are influ-
enced to a large degree by decisions regarding how
to manage the Forest. They are all the topic of one
or more issues and concerns which were identified at
the outset of the planning process. So they are
important, but it is not possible to measure their
importance in dollar terms which are comparable to
market values. Their values must be subjectively
determined.

The provision for many of the nonpriced benefits is
achieved by applying constraints to the production
of priced outputs (ie. such as timber harvesting
constraints in FORPLAN). These constraints usu-
ally result in a decrease in the PNV of the priced
outputs to which the constraints were applied. Sub-
jective judgments are then necessary in assessing
whether the benefits of producing the non-priced
outputs exceed the opportunity costs associated with
producing fewer priced outputs. If a PNV tradeoff
induced by the provision of a nonpriced output is
judged acceptable, then a positive contribution to
NPB has resulted, and the alternative is overall
more efficient.
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The nonpriced cutputs considered during the devel-
opment and evaluation of alternatives are discussed
below. While the quantitative dollar values of each
can not be determined, they can generally be evalu-
ated by examining such quantitative indicators as
acres of appropriate allocations, resource invento-
ries, or timber production related activities and
outputs.

Lifestyles

Surveys of the Central Oregon populous have shown
that many people enjoy living in the area because of
the outdoor lifestyles it provides. A Forest with a
broad recreation base in a pleasing environment
could be an asset to the Central Oregon area while
still providing goods and services necessary for stable
Forest based economies.

Central to maintaining and enhancing the Central
Oregon lifestyle is the provision of diverse recrea-
tion opportunities, and clean air and water to enjoy
them. The freedom and ability to cut personal use
firewood is also important. To the extent that an
alternative results in reduced or Iess diverse recrea-
tion opportunities, lower quality water, smokier arr,
or more restrictive access to personal use firewood,
the alternative will be less desirable from a lifestyle
point of view. Many of these effects are directly
related to land allocations and resource manage-
ment goals which emphasize the production of wood
at the expense of amenity values.

The stability of jobs and income in the areais alsoan
element of the concern about lifestyles. For this
purpose, each alternative was analyzed with regards
to its potential impacts on jobs and income in the 3
county zone of influence (refer to Section 5). Any
indications that the implementation of an alterna-
tive would resultin fewer jobs and less income would
be considered disruptive of the current lifestyles.

Diversity and Quality of Recreation
Opportunities

The number of recreation visitor days and their
associated priced values are included 1n the PNV
calculations for each alternative. However, the as-
signed dollar values per RVD do not reflect the
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value of providing a diversity of recreation opportu-
mties and settings. The Forest currently provides
adequate recreation diversity as indicated by the
rcasons many people choose to live and recreate m
the area, However, some aspects of the recreation
opportunity spectrum are becoming more difficult
to retain. For example, as remaining roadless areas
are cither designated as wilderness, or roaded and
developed for other uses, there are fewer opportu-
nities for the semiprimitive and primitive recreation
experiences outside of wilderness areas. Related to
this is the idea that as more and more roadless areas
are either developed or designated as wilderness,
future generations will have fewer options regard-
ing how to best manage them to meet changing
needs. To the extent that retaining roadless areas in
undeveloped conditions does not overly restrict the
efficient production of priced outputs, both the
recreation diversity and the future options which
they offer are considered a nonpriced benefit. For
each alternative, the recreation allocations and
projected carrying capacities are categorized ac-
cording to the recreation opportunity spectrum.
This can be used to assess the recreation diversity
which an alternative provides.

Biological Diversity

Maintaining plant and animal diversity over time is
also considered as a nonpriced component of net
public benefits. Benefits generally associated with
biological diversity are gene pool maintenance,
preservation of long-term productivity, maintenance
of forest health, and insurance of viable populations
of plant and animals, especially Threatened and
Endangered Species. Since animal diversity is to a
large extent dependent upon plant diversity, atten-
tion is focused particularly on the number of acres
for each working group in each successional stage.
The amount of old growth provided is especially
important since this grazing component would be
the most difficult to replace once it disappears.
Timber harvesting and fire are the chief means of
manipulating vegetative diversity. The effects of
scheduled timber harvesting on vegetative diversity
were evaluated through a combination of FORPLAN
reports and some special software programs which
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were developed specifically for that purpose. To a
certain extent, the more old growth and ripanan
areas in excellent condition and snags provided for
in a particular alternative, the higher the benefits
associated with this non-priced output.

Old Growth and Snag Habitat

Besides influencing biological diversity calculations
both old growth and snags provide specific habitat
for non-adaptive wildlife species. While enhancing
biological diversity both the habitat and species present
increase non-consumptive wildlife opportunities and
visitor experiences. As a result, the more old growth
and snag habitat provided in a particular alternative,
the higher the benefits associated with these non-
priced outputs.

Scenic Quality

While the value of scenic quality is not directly
included in the PNV calculations, its value is indi-
rectly represented through the consideration of
recreation as a priced benefit. It is safe to assume
that the provision of positive visual experiences has
a direct relationship to the quantity and quality of
recreation on the Forest. However, a large number
of people who benefit from the visually appealing
scenery are not tallied as recreation users of the
Forest. Forexample, there 1s a major highway which
passes through the Forest. The people who drive on
this pass through some quality scenic areas. Yet they
are not counted as RVD’s. There are also the people
who live in or around the Forest who everyday enjoy
scenic qualities associated with the forested moun-
tain environment. Again, these beneficiaries are not
talhed as RVD’s. These benefits are nonmeasur-
able.

The alternatives each vary in their emphases to
satisfy scenic quality objectives. This can be meas-
ured in terms of the percentage of all sensitive
retention and partial retention scenic quality objec-
tives which are being met through the implementa-
tion of an alternative.

Historical and Cultural Resources
Alarge number of scientifically and historically valu-



able cultural resources are identified on the Forest.
Over 50 new sites, mainly prehistoric Indian camp-
sites, are found each year as a result of the Forest’s
cultural resource inventory program. Cultural re-
sources are an issue in the sense that many people
are concerned about how many and how adequately
these cultural sites are being preserved and pro-
tected in the face of ground disturbing projects and
vandalism that occurs on the Forest. The more areas
that are opened up to development for road con-
struction, timber harvesting, and minerals and en-
ergy development, the more difficult it will be to
protect these resources.

Riparian Condition

The number of fish user days and their associated
priced values are included in the PNV calculations
for each alternative. However, the assigned dollar
value per WUD do not reflect the total value of
providingexcellent riparian conditions. As discussed
in Chapters 3 and 4 of the DEIS, riparian zones
represent a small but unique opportunity on the
Forest. As a result, use has been concentrated and
some degradation of the resource has occurred due
to road location, timber and livestock management
and recreational pressure. Improving riparnian con-
ditions will have unquantified benefits to dispersed
recreation users, wildlife, biological diversity, and
scenic quality. The more an alternative emphasizes
wood production or livestock use in riparian areas
the lower the benefits associated with these non-
priced outputs.

Air Quality

Air quality is another important aspect of the Cen-
tral Oregon area For the most part, air quality
conditions are good. During certain times during the
winter, temperature inversions create woodstove
pollution problems, and during the spring and sum-
mer, prescribed burning activities reduce air qualty.

Most of the firewood supply utilized in the area
comes from the Forest. Different approaches for
making firewood available to the public were ex-
plored in some alternatives. As a result, firewood
burning and its related pollution problems will con-
tinue to exist.
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Air quality degradation resulting from fuels treat-
ment and prescribed burning activities 15 closely
related to the amount of scheduled timber and vege-
tative management activities associated with an al-
ternative. The more acres of these activities called
for in an alternative, the lower the quality of the air
during certain seasons of the year.
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Socio-
Economic
Impact
Analysis

(Section 5)

Overview

Each of the alternatives will have economic and
social effects on the surrounding areas. The ICO’s
which the alternatives address all represent blends
of economic and social concerns. The ones which
most specifically address these issues are the first
two: “What should be the leve! of timber produc-
tion?” and “How can activities on the Forest and
Grassland benefit social and economic wants and
needs of local communities?”’

To address these ICQO’s, two economic and four
social measures were examined. The economic
measures, computed by the IMPLAN program, are:

Employment; and
Personal Income.

The social measures were selected on the basis of
Forest expertise. These measures are:

Work related lifestyle;
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Leisure activities;

Effects on community cohesion and community
stability; and

Effects on minorities and women.

Area Analyzed

These measures were used to analyze the alterna-
tives’ effects in Crook, Harney and Wheeler Coun-
ties. Jefferson County was examined in the DEIS,
but only minor effects were found; the analysis was
omitted from the FEIS. Deschutes and Grant Coun-
ties were not modeled because of the limited effects
of the Ochoco National Forest on these counties.
Because the economies of Crook, Harney, and
Wheeler counties are not especially interrelated,
each of the counties was modeled separately in the
IMPLAN analysis.

Economic Model
(IMPLAN)

IMPLAN is an mput-output model developed by
the Forest Service. Like all input-output models, it
simulates an economy, and can examine the effects
onthe whole economy of changes made in particular
sectors. This means that IMPLAN is forced to as-
sume that the basis for the economy will remain
static. This means, among other things, that there
will be no technological changes, no new industries
or industries that cease to exist, and no changes n
the patterns in which industries purchase from one
another. The industries may change in size only, not
in makeup.

This assumption is assumed to be realistic for the
Ochoco National Forest models for the first decade.
No IMPLAN runs were made for further decades
because for them the assumption was judged not to
be reasonable.



IMPLAN (specifically, IMPLAN Version 20) 15
based on a 528 sector national model. This model
derives its interindustry relationships from the 1977
Department of Commerce I-O model, but is up-
dated to 1982, Individual county models are derived
from the national model by examining county data
to determine which sectors of the national model
are presentin that county. The county model s then
created as a subset of the national model. This
process requires the assumption that the county
mterindustry linkages resemble the national pic-
ture. This assumption is reasonable for the Crook,
Harney and Wheeler county economies.

Data Used in the Model

The process just described creates a county model -
a description of what industries are present in the
county. But additional information must be pro-
vided which defines the level at which each local
industry is producing. This information is also pro-
vided, in rough form, by IMPLAN. It is mostly taken
from various censuses published by the Department
of Commerce Bureau of the Census. The data is for
the year 1982,

The 1982 economic figures were reviewed for accu-
racy. The fact that 1982 was a recession year with low
employment does not in itself pose a problem to the
analysis. However, if there were changes in industry
structure - either because of the recession, or since
the recession - the data needs to be recomputed.

The Forest determined that the data for Wheeler
County was adequate. For Crook and Harney coun-
ties, we judged the wood products industry data
needed to be updated and the rest of the data was

accurate. (For a more general discussion of changes
in the wood products industry, see the “Social and
Economic Setting” section in Chapter 3.) Toupdate
the data for the wood products industries, we asked
the various manufacturers in the two counties for
data on their operations, which they kindly gave to
us. From this data, combined with published local
and national data, we constructed a picture of the
wood products sector as it existed in 1987.

Expenditures Associated with
One Unit of Output

The final stepin building the IMPLAN model was to
determine the effect on the economy of varying one
unitof forest output - one MMBF, one MAUM, one
MRYVD. This datais called expenditure data, since it
measures the expenditures in the economic sectors
which are associated with one unit of output.

To determine timber-related expenditures, ithad to
be determined how much of the timber was milled
and how much was re-milled before leaving the local
arca. These figures were provided from Forest Serv-
ice data and data gathered from local mills.

The timber harvest of the years 1980-1988 was ana-
lyzed. Theresults obtained areshownin Table B-5-1.

Forage expenditures were computed from USDA
Economic Research Service data for the Forest and
Grassland. The total value of the herd was multi-
plied by the percentage of the forage that came from
the Forest/Grassland to obtain the value due to the
Forest/Grassland; then that figure was divided by
the number of AUM’s to get the value per AUM.
This method makes two assumptions. First, 1t 1s

TABLE B-5-1
MILLING LOCATION OF OCHOCO NATIONAL FOREST TiMBER

Crook County Harney County Elsewhere
D1, D2, D3 Ponderosa Pine 90% - 10%
D1, B2, D3 Asscciated Species 38% - 62%
D4 Ponderosa Pine 16% 70% 14%
D4 Associated Species 61% 3% 8%
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assumed that all the cows and yearlings come either
from calves produced by the herd or calves pur-
chased immediately after birth. Second, it is as-
sumed that the value of the Forest/Grassland forage
is equal to the average forage value.

Expenditure data for RVD’s (recreation) were ab-
tained from the RO, classified by RIM category.
These figures were applied to the Ochoco recrea-
tion pattern.

The remaining expenditure data are related to For-
est Service budgets and to 25 percent monies. The
Forest Service salaries and the portion of the 25
percent monies that go to teachers’ salaries were
proportioned according to the average consumer
expenditure pattern for each county. Forest Service
non-salary monies were proportioned according to
the general federal government expenditure pat-
tern. Twenty-five percent monies that went to roads
were allocated to 75 percent road maintenance and
25 percent new road construction. Twenty-five per-
cent monies that went toschools that were not spent
on salaries were proportioned according to the
education expenditure pattern for each county.

Current Situation

IMPLAN can compute either absolute or relative
results. The Forest’s process was to define a “cur-
rent situation” and then compare the alternatives to
it. The current situation for timber harvest levels is
the 1980-1988 average, as described above. For
recreation, averages were computed for the last
twenty years and values were chosen which repre-
sent the 1985 levels. For grazing, 1985 levels were
also used.

Basic Economic Cause
and Effect Relationships

Table B-5-2 shows the effect upon a county’s econ-
omy of a change in one umt of Forest output - one
MMBF, one MAUM, one MRVD. The coefficients

were computed independently for the three coun-
ties, but they are similar because the counties’ econo-
mies are similar.

Description of Economic
Effects

Tables B-5-3, B-5-4, and B-5-5 show the changes in
employment and income for Crook, Harney, and
Wheeler counties

In Section 5 of Appendix B of the DEIS, the docu-
ment displayed tables similar to the above except
that results were displayed for two decades. This was
done to reveal results due to the selection of a
Departure for a Preferred Alternative. However,
the Preferred Alternative in the FEIS is not a De-
parture, and results are displayed only for the first
decade.

TABLE B-5-2
EMPLOYMENT AND INCOME EFFECTS PER
RESOURCE UNIT

Income
Resource Unit Jobs Effect Effect
1 MMBF Ponderosa Pine 1 220,000
1 MMBF Associated Speciles 3 60,000
1 MAUM 25 2,000
1 Hunting MRVD 50 9,000
1 Fishing MRVD 50 8,000

1 Dispersed
Recreation MRVD 1 13,000

1 Developed
Recreation MRVD 50 7,000

1 Roadless

Recreation MRYD 15 15,000

1 Wilderness
Recreation MRVD 1 10,000




TABLE B-5-3
CHANGES IN JOBS AND INCOME
CROOK COUNTY
(Income Expressed in Thousands of 1882 Dollars)

B-MOD E-DEP | Preferred A C-MOD

Logging

Jobs 13 5] 5 3 -6

Income 246 123 a7 65 -113
Sawmills

Jobs 25 15 11 B -10

Income 620 360 270 209 -257
Remanufacturing

Jobs 43 28 16 9 -40

Inceme 684 455 252 140 -637
Retail Trade

Jobs 33 46 39 18 21

Income 409 493 410 217 147
All Other Economic Sectors

Jobs 47 50 32 14 -33

Income 731 779 499 235 -506
Total

Jobs 161 146 103 54 -68

Income 2,602 2212 1,527 869 -1,367
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TABLE B-5-4
CHANGES IN JOBS AND INCOME
HARNEY COUNTY
{Income Expressed in Thousands of 1982 Dollars)
B-MOD E-DEP | Preferred A C-MOD
Logging
Jobs 1 3 0 1 -1
Income 23 74 4 33 -37
Sawmills
Jobs 0 3 -1 1 -4
income 1 81 -20 15 -86
Remanufacturing
Jobs -8 1 -8 R -15
Income -178 30 -181 -148 -359
Retail Trade
Jobs 4 19 12 3 0
Income 26 191 89 25 -4
All Cther Economic Sectors
Jobs 10 17 8 3 -7
Income 175 278 127 49 -i41
Total
Jobs 8 43 12 1 -8
Income 48 656 18 -26 -145
TABLE B-5-5
CHANGES IN JOBS AND iNCOME
WHEELER COUNTY
{Income Expressed in Thousands of 1982 Dollars)
B-MOD E-DEP | Preferred A C-MOD
Livestock
Jobs 0 0 0 0 0
Income 1 1 1 1 0
Retail Trade
Jobs 3] 0 0 0 4]
Income 2 2 1 0 -4
All Other Economic Sectors
Jobs 7 B 3 1 -7
iIncome 123 112 60 17 -141
Total
Jobs 7 [ 3 1 -8
Income 127 115 62 17 -145
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Soci al Effects Since leisure activities are important, they were

added as a separately defined social effect. There-

Thesocial effects by alternative are listed in Chapter fore, the final list of social measures is the following:

4. The social measures used to describe these effects Work-related lifestyle;

are based on the Forest Service Economic and So- . .

cial Analysis Handbook (FSH 1909.17). The hand- Leisure activities;

book suggests analyzing six social measures.: Community cohesion and community stability;
Lifestyles; and

Attitudes, beliefs, and values; Effects on minorities and women.

Social organization: Community institutions,
community cohesion and community stability;

Population characteristics;
Land use patterns; and
Civil rights (effects on minorities and women).

Of these measures, we judged that “population
characteristics” and “land use patterns” would not
be affected by any of the alternatives. “Attitudes, -
beliefs and values” was used as a measure of social
effects in the DEIS. However, attitudes, beliefs and
values seem to be measured well by the rest of the
social measures taken together. For this reason, the
separate “attitudes, beliefs and values” category was
omitted. For the same reason, we omitted “commu-
nity institutions” from the “social organization”
category.

The “lifestyle” classification was examined exten-
sively in the Socio-Economic Overview (pp 62-92).
Six lifestyle categories were described there:

Native American;

Farmer;

Loggers;

Millworker;

Small town merchants; and
Government employees.

Except for the “Native American” category, these
lifestyles are related to employment choices although
they are not limited to these choices. See the Socio-
Economic Overview for more information on “life-
styles ™
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Analysis
Prior to
Development
of
Alternatives

(Section 6)

Introduction

The primary analysis performed prior to the devel-
opment of alternatives was the “Analysis of the
Management Situation” (AMS). During this step,
the conditions of the Forest, its ability to produce
outputs, and society’s demands for 1ts resources
were assessed. The analysis performed during this
step helped to define the “decision space” within
which the Forest can operate. The detailed results
of this analysis step can be found in the planning
documents titled “Analysis of the Management Situ-
ation.”

The purpose of benchmarks is to define the range
within which integrated alternatives will be devel-
oped.

Benchmark analysis will enable the Forest to:
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Comply with planning regulation direction to
establish management requirements (36 CFR
219.27),

Estimate the schedule of management activi-
ties, resource outputs, effects, costs, and PNV
appropriate to achieving the purpose of the
benchmarks; and

Analyze the implications of legal and policy con-
straints and economic assumptions.

Benchmarks will:
Be approximately implementable;
Not be constrained by budget;

Will generally use a Maximum PNV objective
function to obtain a final analytical solution
when FORPLAN is used, and

Meet management requirements.

The required benchmarks are:
Minimum level;
Maximum PNV using market prices only,
Maximum PNV including assigned values,
Maximum resource levels; and
Current Level.

For the Ochoco National Forest and Crooked River
National Grassland, the following Maximum Re-
source Levels are displayed:

Timber;
Range,
Big Game; and

Recreation.

Changes Between DEIS and

FEIS

The major changes discussed n this section are
Dropping an MR (thermal cover),

The effects of being characterized as having a



“surplus” inventory;

The smaller change in PNV and timber volume
between the Max PNV and timber benchmarks,

The effects of different demand assumptions,
timber outputs, costs, production relationships
and how theyrelate to the production of market
vs. nonmarket outputs,

The potential to maximize various resources,
and

The addition of four new ICO’s.

Management
Requirements

Development and Efficiency
Analysis

Management requirements are directed toward
assuring that a viable level of resources will be
provided for, both short term and over time.

These requirements stem from the National Forest
Management Act as interpreted by the implement-
ing regulations (36 CFR 219.27). The following
sections of 219.27 contain the basic direction for
management requirements:

Resource Protection;
Vegetative Manipulation,
Silvicultural Practices,
Even-Aged Management;
Riparian Areas;

Soil and Water; and
Diversity.

Further direction for incorporating these require-
ments has been provided to the Forest in the form of
“Regional Guidelines for Incorporating Minimum
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Management Requirements in Forest Planning”
(1920 2/9/83). Those minimum management require-
ments described 1n the Regional Guidehnes ad-
dress:

Requirements that are outside the Forest Serv-
ice’s authority to change;

Requirements which impose substantive stan-
dards (as opposed to procedural),

Requirements that can be dealt with in the analysis,
and

Requirements which are likely to have an im-
pact on the analysis.

Other direction which helped form the basis for the
Ochoco’s approach are: April 16, 1984, RO 1920
Clarification of Wildlife MMR Durection by J. Si-
mon, June 1986, RO, A Report on Minimum Man-
agement Requirements for Forest Planning on the
National Forests of the Pacific Northwest Region,
USDA Forest Service; June 1986, RO, A Back-
ground Document on the Development and Review
of Minimum Management Requirements for Forest
Planning on the National Forests of the Pacific
Northwest Region, USDA Forest Service.

The Forest Interdisciplmary (ID) Team worked over
aperiod of several years attempting to interpret and
define specific management requirements applhcable
to the Ochoco National Forest and Crooked River
National Grassland. Those requirements pertinent
to the Ochoco where the Forest has discretion in the
methods used to meet the requirement include old
growth, riparian areas, harvest dispersion, soil and
water conservation, and other wildlife habitat. In
each of these cases the Forest evaluated alternative
methods of meeting the requirement and, where
identical effects resulted, chose the method with the
least impact on PNV. Chosen methods have been
incorporated into the Forest FORPLAN model.

In the fall of 1986 the Northwest Forest Resource
Council filed an appeal contesting these manage-
ment requirements. The appeal resulted in the Ochoco
National Forest issuing a supplement to the DEIS 1n
the fall of 1988. The supplement in part dealt with
the same information discussed here. AppendixFin
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the FEIS contains a more detailed discussion of this
information.

In the case of old growth, the Ochoco followed
Regional planning direction (1920 11/10/83) which
states that this assessment can take a variety of
forms, including “1) use mapping systems and logic
to distribute the species in a way that minimizes the
impact on the commercial forest land base but still
achieves the distributional requirements of the spe-
cies, 2) conduct Regional analysis to determine
whether setasides or long rotations are least impact-
ful...” The Ochoco constructed a map to the mini-
mum level of old growth habitat following recent
revision of Regional direction (1920 4/16/84).

While there was little flexibility left because of the
distributional requirements, logic was applied to
minimize the impact on the suitable timber land
base. Examples include placing the maximum num-
ber of stands in designated Wilderness arcas, the
RNA, and in areas with a high probability of less
intensive timber management such as visual corri-
dors, riparian areas, and less economically viable
unroaded areas. Other Forests in the region with a
similar timber inventory structure to the Ochoco’s
have conducted some analysis of the relative effi-
ciencies of a dedicated or managed approach. The
Siuslaw found that a dedicated approach was more
efficient on the order of a two to four percent differ-
ence in PNV. The Wallowa-Whitman also found a
dedicated approach to be more efficient with a dif-
ference of less than one percent in PNV. Both of
these Forests performed their analysis by comparing
FORPLAN runs with all constraints except for old
growth remaining constant between runs Addition-
ally, an analysis conducted on the Ochoco showed
the dedicated approach to be more efficient.

The basic procedure followed was to calculate the
percent of arotation that would be in old growth, the
area needed to support a given level of old growth
with those rotation ages, and the resultant differ-
ence in mean annual increment (MATI). Forest-wide
yield differences on a MAI basis were then calcu-
lated. Various management schemes using different
rotations and different levels of old growth for both
mixed conifer and ponderosa pine were exammed

B-80

and in every case a dedicated approach was found to
be more efficient (Ochoco planning files 8/16/82).
In summary, dedicated stands were mapped m a
manner to minimize the impact on the suitable tim-
ber land base Results of FORPLAN analysis con-
ducted by forests with a similar timber inventory
structure, and an analysis conducted on the Ochoco
showed the dedicated approach to be more cost-
efficient. Therefore, the Forest elected to use the
dedicated habitat modeling approach.

Several methods of meeting management require-
ments for riparian areas were considered. The more
direct method involved dedicating riparian areas to
non-timber harvest prescriptions. This would most
directly ensure meeting management requirements
but would also have the greatest impact on timber
harvest and, therefore, the most impact on PNV.

The ID team thus sought to find alternative stan-
dards and guidelines that would meet riparian re-
quirements but have less impact on PNV. The ap-
proachdecided upon relies on a mix of practices and
project level standards and guidelines, as well as
harvest restrictions. These guidelines include the
following:

Use of designated skid trauls;
Use of non-mechanical slash disposal;
Use of non-mechanical site preparation;

Cable logging systems on slopes greater than 30
percent;

Limits on road density and stream crossings;

Extended rotations (200 years) and/or uneven-
aged management;

Limitation in the amount of riparian areas avail-
able for timber harvest in any one decade, and

Manipulation of grazing utilization standards
rather than structural improvements.

In addition, after ID team evaluation, the Forest de-
cided that restrictions in riparian areas should only
be placed on Class I and Il streams and not the much
more numerous Class III and IV streams. Thus,
these requirements affect approximately 18,000 acres
(less than two percent of the land area).



The DEIS contained a requirement of ten percent
cover in winter range. This requirement came di-
rectly from Regionaldirection. Since then, Regional
direction has been modified and this requirement
was dropped. The Forest is explicitly modelng cover
in the Ochoco FORPLAN model. This allows the
linear program to select the most efficient set of
management intensities and the scheduling thereof
to meet overall Forest objectives as well as the
thermal cover constraint. Considerable effort was
expended by the Forest, as documented in planning
files (1920 5/16/84, 1920 9/10/84), to assure that the
best set of management intensities and schedulings
is available for the model to select from.

Harvest dispersion constraints are also explicitly
portrayed in the Ochoco FORPLAN model. Fol-
lowing the two-step process in the Regional plan-
ning direction (1920 11/10/83), a theoretical disper-
sion factor was first calculated and then validated by
extensive mapping (1920 5/31/84). This factor has
been thoroughly evaluated by the IDT and tested by
both Forest and District personnel. This analysis
showed that a 33 percent limit on regeneration
harvest by analysis area was appropriate. One dis-
tinction made in the Forest’s modeling is between
planting and natural regeneration. This has a direct
effectondispersionsince natural regenerationtakes
twice as long to grow out of the opening stage. This
difference 1s portrayed by explicitly modeling open-
ings and allowing the linear program to select from
among various management intensities with either
planting or natural regeneration to most efficiently
meet Forest objectives and the harvest dispersion
constraint. Again, extensive analysis was conducted
to assure that the best set of practices is available for
the model to select from,

An option briefly considered early in the Forest’s
planning efforts was to use an altogether different
modelingapproachwhere alternative harvest sched-
ules would be determined prior to running the model,
averaged over time to reflect harvest dispersion, and
input to the model. Since most Forest issues and
concerns, as well as the major portion of the Forest’s
costs and values, revolve around harvest scheduling,
this scheme for modeling dispersion was dropped.
Far too few of the hundreds of potential schedules
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available for an analysis area could be represented
with this approach, thus unnecessarily limiting PNV.

Analysis of benchmark runs in the AMS indicated
individual watersheds had equivalent clearcut acres
exceeding 45% in the first and later decades. The
Forest Management Team decided this level would
not meet management requirements for soil and
water. The Forest’s watersheds were then analyzed
and assigned harvest level thresholds which they
could absorb without significant impacts to the soil
and water resources., Numerous FORPLAN runs
were made to find the modeling techniques with the
least impacts on PNV and timber volume while
meeting this objective.

These final dispersion constraints include regenera-
tion harvest limitation of between 17 and 23 percent
(depending upon proportion of analysis area within
low, moderate, or high sensitivity watersheds), and a
50 - 67 percent limitation on first decade overstory
removals. Regeneration harvest limitations are ap-
plied to a scheduled output that tracks the differ-,,
ence between natural and artificial regeneration in
terms of the time it takes to grow out of the opening
stage. (See planning record 1920 8/13/85.)

Management requirements for the provision of snags
outside of areas dedicated to old growth manage-
ment relate to snags 12 inches 1n diameter or less
Analysis of benchmark runs showed that these levels
could be provided through normal mortality and
that no constraints or allocations are necessary to
meet this requirement.

Opportunity Costs

Several FORPLAN runs were made with different
MR constraints present so that the impacts of man-
agement requirements and National and Regional
direction could be determined. All of these runs
used run #3 (BM5) in Cargill’s (1920, May 17, 1983)
benchmark run sequence as a basis for comparison
This run maximized PNV subject to nondeclining
yield and rotations restricted by CMAI. The runs
used for comparison differ from run BMS5 onlyinthe
presence of constraints designed to meet one or
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TABLE B-6-1
MANAGEMENT REQUIREMENT ANALYSIS RESULTS
Annual Timber Output
MMCF 2/

D1/ Management Requirement Constraints Decade 1 LRSY PNV (MM$) 3/
BMS None 234 234 4940
BMA Old Growth Only 228 228 478 %
BMB Caver Only 4/ 232 232 4920
BMD Harvest Dispersion Only 233 233 4776
BMC Watershed Dispersion Only 224 225 449 6
B7E All 213 216 429 1

All of thase runs maximize PNV subject to non-declining yield and use of CMAI rotations

1/
2/ Volume figures do notinclude unregulated salvage All rurs produce atthe LRSY level in decade 1 except BMG (watershed dispersion) and B7E (maximum PNV benchmaek)
3/ These PNV figures are 1aken directly from the FORPLAN reports and are not 100% comparable to PNV s glven elsewhere in the DEIS For comparison purposes, however,

thase figures are accurate
4/ Dropped as a management requirement in the FEIS

more MMR. Table B-6-1 shows the results of these
runs. Comparisons in this narrative will be in terms
of the change in PNV. Timber volume trade-offs in
cubic feet can be determined from the table. The
effect of not providing for these MR’s is addressed
in more detaill m Appendix F.

When constraints to meet all management require-
ments are present, the total impact on PNV is a
reduction of 13.2 percent (run BMS compared to
run B7E). Three other runs were made tolook at the
impact of individual MR constraint sets (old growth,
harvest dispersion and watershed dispersion). A
forth MR constraint, special riparian area prescrip-
tions, was not examined individually due to the
minor impact on PNV (one percent). PNV reduc-
tions caused by the constraints individually amounted
to 3.2 percent for old growth (run BMA compared
to run 607BMS5), 3.4 percent for harvest dispersion
(run BMD compared to run 607BMS), and nine
percent for watershed dispersion (run BMC com-
pared to run BMS5). The reduction in PNV for
harvest dispersion while timber outputs remain
unchanged is due to the difference between plant-
ing and natural regeneration in the amount of time
required to grow out of the opening stage. To meet
dispersion requirements, more expensive planting is
frequently required.
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Results of comparisons of individual management
requirements would represent the maximum impact
of that constraint. The linear program would not
have an opportunity to consider any overlapping or
interactive effects in its optimization procedures.
However, these particular constraints are largely
independent of one another except for harvest dis-
persion and watershed dispersion. In this case the
watershed dispersion constraints are much more
restrictive and completely overlap the harvest dis-
persion constraints. The independent nature of these
constrains can be seen by comparing the totalimpact
of 13.2 percent to the sum of the individual impacts,
excluding harvest dispersion impacts (15.5 percent).
In the context of a particular alternative, however,
more overlapping of consiraints, hence less of an
impact on PNV, would be expected

The preceding discussion refates directly to the DEIS.
Since then changes in some of the relationships and
model updates would result in minor changes. Due
to the probable magnitude of the changes and the
high cost and time to update, these analyses were
not updated.



Timber Harvest Policy
Benchmark Analysis

In response to National and Regional direction, the
Ochoco followed the benchmark run sequence (1920
8/8/83, 1920 11/10/83) n order to develop informa-
tion to display the impacts of timber harvest policies
(see Table B-6-2). The two types of constraints
examined were nondeclining yield and rotations
restricted to culmination of mean annual increment
(CMAI). Using the results of the benchmark run
sequence, these two policies can be examined either
independently or in combination, and either with or
without management requirements. As with the
preceding section’s management requirements, this
analysis has been carried forward from the DEIS.

Looking first at rotations restricted by CMAI, the
Ochocofound that the impacts on PNV are less than
one percent under nondeclining yield (run #6 com-
pared torun #7) and 1.1 percent with 25 percent se-
quential bounds (run #4 compared to run #5). This
is not surprising since the Forest spent considerable
effort constructing harvest schedules for the numer-
ous two storied stands which most efficiently pro-
vide volume n the critical decades of the conversion
period with rotations at CMAL The small increase

in PNV with a two percent increase in timber vol-
ume can be attnibuted to the fact that, because of the
earlyrotation ages in the future and LRSY notbeing
binding in BM3, more of the high volume and high
valued existing stands can be harvested now. All four
of these runs include constraints necessary to meet
management requirements. Model updates described
1n Section 3, have resulted in the model characteriz-
ing the Ochoco as a surplus forest in which the
LRSY is binding on the ASQ. As a result, rotation
short of culmination has little to no effect on ASQ
because moving rotation ages forward from their
biological potential has a tendency to reduce LRSY
which would further impact the ASQ.

Results of comparing runs made with and without
strict nondeclining yield requirements, however, show
a much more significant impact. With CMAI rota-
tion constraints the nondeclining yield constraints
reduce PNV by 1.1 percent (run #7 compared to run
#5). Without the CMAI restrictions PNV 1s re-
duced by 1.4 percent (run #6 compared to run #4)
with strict nondeclining yield. Timber volume on the
other hand, is reduced by 15 percent in both runs
under NDY (runs 6 and 7) This large decrease in
timber volume with only a minor drop in PNV is a
result of the departure run’s adchtional volume coming
from lower value/higher cost stands which were not

TABLE B-6-2
TIMBER HARVEST POLICY ANALYSIS

Annual Timber Output 2/

Benchmark Run Sequence Number 1/
(FCRPLAN Run D)

Decade 1 (MMCF/M)

LRSY 2/ (MMCF) PNV 3/ (MM$)

1 BIA (NDY-CMAL 245
2 BM4 (Dep, UTIL) 412
3 BM5 (NDY-CMA 234
4 BM1 (Dep-UTIL,MMR) 254
5 BM2 (Dep-CMA-MMR) 252
6 BM3 (NDY-UTIL-MMR) 21.8
7 B7E (NDY-CMAKMMR) 213

245 3790
225 8322
234 4840
214 4385
216 4338
218 432 2
216 4291

1/ Run numbers folfow the convention established In Cargill's 1920 letter of 8/8/83 and use the constraints and objective function defined in that direction
2/ Volume figures do not include unregulated salvage All runs with the nondeclining yiekd constraint produce at the LRSY level in decade 1 except 87E
3/ These PNV figures ate those taken directly from the FORPLAN reperts and are not 100% comparable to PNV's given elsewhere In the AMS For comparison and relative

purposes, however, these figures are accurate
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selected by the runs with anondeclining yield formu-
lation. All four of these runs include constraints
necessary to meet management requirements. It s
also expected that with a surplus inventory a depar-
ture schedule would have little to no effect. Even
withshorter rotations, the existing inventory will still
have control over the departure schedule. This is
because the existing inventory will still need to be
meted out until new stands (short of culmination)
are available for harvest.

The effects of these two requirements (CMA and
NDY)incombination can alsobe extracted from the
results of the benchmark run sequence. In general,
since the CM Al restrictions have such asmall effect,
results are very similar to those obtained looking
only at the nondeclining yield requirements With
all management requirements met, the effect on
PNV of the nondeclining yield constraints and CMAT
restrictions together is 2.2 percent (run #7 com-
pared to run #4). Without management require-
ment restrictions the impact on PNV is 7.1 percent
(run #3 compared to run #2). The greater differ-
ence 1n PNV between these four runs and that
shown between runs 7 and 5 and 6 and 4, which were
discussed above, indicates that it is the management
requirements which prevent a departure schedule
from dramatically increasing PNV while increasing
harvested volume.

Because the assigned value and market value bench-
marks treat the timber resource in the same way, the
impacts oftimber harvest policies (NDY and CMAI)
will be the same for both.

The effect of removing the nondeclining even flow
constraint results in elk and deer numbers remain-
ing similar to today’s level for the first two decades.
A drastic reduction occurs in the fourth decade and
is only slightly above viable population levels 1n the
fifth decade.

The decline in big game populations after the third
decade is due to intensive timber harvesting during
the earlier decades. This results in low amounts of
cover, which is poorly dispersed, and high road den-
sities.

Removing nondeclining even flow increases sedi-
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ment production between 1.4 and 1.9 times more
than the other benchmark runs in the first decade.
However total sediment projections are less than
the total sediment for Maximum Timber, PNV, Range,
and Current Situations benchmarks. Water runoff
on the other hand only increases seven percent over
non-departure benchmarks.

Benchmark Descriptions

Minimum Level

Description and Purpose

The minimum level benchmark is a determination of
the minimum costs and resultant outputs necessary
to retain National Forest lands in Federal owner-
ship. Minimum environmental constraints and pro-
tection of the life, health and safety of users must be
provided.

The purpose of developing the minimum level bench-
mark is:

To determine the minimum costs involved with
maintaining National Forest lands in the Na-
tional Forest system; i.e., a cost level that is not
discretionary in the Programming and Budget-
ing process; and

To determine the outputs and effects related to
this “minimum expenditure” level.

Assumptions and Constraints

In the process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constramnts with
significant bearing on cost, output, and effect esti-
mation are listed below

Wild horse numbers are managed at today's
levels according to the Big Summit Territory
Management Plan.



Big game user days (WFUD’s) change directly
inresponse to changes in big game habitat capa-
bility.

Riparian based recreation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
cover and forage are both available in abundant
supply and do not limit habitat capability.

Practices and costs are only those necessary to
keep the Forest i public ownership.

Some costs are necessary to protect the life,
health, and safety of incidental users; to prevent
environmental damage to lands or resources of
adjoining ownerships, administer unavoidable
special uses; and to not allowsignificant impair-
ment of the productivity of the land.

Outputs associated with this benchmark include
only uncontrollable outputs and uses, such as
naturally occurring water runoff, wildlife and
fish, and dispersed recreation.

Costs for a transition “close down” are not in-
cluded, as per Regional direction (11/10/83).

No Action with NFMA
Requirements

Description and Purpose
This benchmark is also Aliernative A 1n the FEIS.

In the DEIS the purpose behind this particular
analysis is to isolate the outputs and costs thatcan be
attributed to NFMA. requirements not currently
incorporated in the Current Situation Alternative,
as well as to present a version of the current situ-
ation alternative updated to reflect NFMA require-
ments, In the FEIS, Alternative A has been modi-
fied and now incorporates all NFMA requirements.
As a result, there is no difference between the No
Action benchmark and Alternative A(No Action).
The No Action Benchmark is displayed here for
comparative purposes only.
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Assumptions and Constraints

In the process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage 1 suitability analysis (see Appendix for
acreages).

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield
capacity.

Regeneration harvests cannot be scheduled until
stands have reached 95% of culmination of mean
annual increment.

Wild horse numbers are managed at today’s
levels according to the Big Summit Territory
Management Plan.

Big game user days (WFUD’s) change directly
inresponse to changes in big game habitat capa-
bility.

Riparian based recreation use increases when
riparian conditions are enhanced.

Allocations used are those specified in current
unit plans as interpreted by the IDT and Forest
Management Team.

Timber harvest cannot decrease 1n any decade
as compared to the immediately preceding dec-
ade {(NDY).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

An objective function of maximizing timber for
the first decade was used. Timber outputs were
then “rolled over” to a second run which used a
maximum PNV objective function for 13 peri-
ods.
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Maximum PNV Using Market
Values Only

Description and Purpose

This benchmark estimates the maximum PNV that
might be attained on the Forest by valuing only
those outputs that have an established market price
(timber, range, and developed recreation), subject
to management requirements, rotation age restric-
tions (CMAI), and non-declining yield.

The purpose of developing this benchmark is to
estimate the level of goods and services produced by
amaximum PNV objective and to permit a compari-
son of this PNV and associated outputs with the
PNV and outputs of other benchmarks and plan
alternatives.

Assumptions and Constraints

Inthe process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield

capacity.
Timber harvest cannot decrease in any decade

as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95% of culmination of mean
annual increment.

Regeneration harvests are dispersed to meet
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Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
aredispersed to meet management requirement
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated according to Re-
gional Guidelines for distribution and amount
to meet management requirements for primary
cavity excavators,

Wild horse numbers are managed at today’s lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD’s) change directly
inresponse to changes 1n big game habitat capa-
bality.

Riparian based recreation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
cover and forage are both available 1n abundant
supply and do not limit habitat capability.

Objective function used is to maximize present
net value for the entire modeling horizon using
only market values.

Areas of the forest not allocated to old growth,
riparian, wilderness, or research natural areas
are allocated to the timber/range prescription

Maximum PNV Using Assigned
Values

Description and Purpose

This benchmark estimates the maximum PNV that
might be attained on the Forest by valuing cutputs
with either market or assigned values, subject to
minimum management requirements, rotation age
restrictions (CMAI), and non-declining yield.



The purpose of developing this benchmark is to
estimate the level of goods and services produced by
amax PNV objective and to permit a comparison of
this PNV and associated outputs with the PNV and
outputs of other benchmarks and plan alternatives.

Assumptions and Constraints

In the process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect est1-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield

capacity.

Timber harvest cannot decrease in any decade
as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95% of culmination of mean
annual increment.

Regeneration harvests are dispersed to meet
Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
aredispersed to meet management requirement
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated according to Re-
gional Guidehnes for distribution and amount
to meet management requirements for primary

B-97

cavity excavators

Wild horse numbers are managed at todays lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD’s) change directly
inresponse to changes in big game habitat capa-
bility.

Riparian based recrcation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
cover and forage are both available in abundant
supply and do not limit habitat capability.

Objective function used is to maximize present
net value for the entire modeling horizon in-
cluding both market values and assigned values,

Analysis summarized below showed that the
only adjustment to the FORPLAN allocation of
lands for costs and benefits not included in the
model that should be made according to the
maximization of PNV criterion when assigned
values are included was to use the enhance ri-
parian prescription.

Areas of the forest not allocated to old growth,
riparian, wilderness, or research natural areas
are allocated to the timber/range prescription.

Maximum Recreation/
Unroaded

Description and Purpose

This benchmark estimates the maximum capability
of the Forest and Grassland to provide semi-primi-
tive nonmotorized, semi-primitive motorized, roaded
natural, and developed recreation opportunities
subject to management requirements, rotation age
restrictions (CMAI), and non-declining yield.

Assumptions and Constraints
In the process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
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straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield

capacity.
Timber harvest cannot decrease in any decade

as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95 percent of culmination
of mean annual increment.

Regeneration harvests are dispersed to meet
Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
are dispersed to meet management requirements
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated according to Re-
gional Guidelines for distribution and amount
to meet management requirements for primary
cavity excavators.

Wild horse numbers are managed at today’s lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD’s) change directly
in response tochanges in big game habitat capa-
bility.

Riparian based recreation use increases when
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riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
cover and forage are both available in abundant
supply and do not limit habitat capability.

Objective function used is to maximize Present
Net Value for the entire modeling horizon.

All currently inventoried semi-primitive non-
motorized and semi-primitive motorized arecas
are allocated to prescriptions maintaining that
character.

Riparian areas receive additional protection to
enhance riparian conditions.

Construction of new facilities results in increased
developed recreation use.

The Deschutes Canyon Further Planning Area
would be recommended for wilderness in this
benchmark.

Remaining areas of the Forest and Grassland
are allocated to big game prescriptions with the
corresponding thermal cover constraints and
road closure costs.

Maximum Timber

Description and Purpose

This benchmark estimates the maximum level of
timber volume that can be attained on the Forest,
subject to rotation age restrictions, nondeclining
yield, and management requirements.

The purpose of developing this benchmark is to
determine the maximum level of timber volume that
can be produced on the Forest, subject to manage-
ment requirements, rotation age restrictions (CMAT),
and nondeclining yield.

Assumptions and Constraints

In the process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and



effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

Sufficient timber inventory must remain at the
end of the modeling horizon to sustain timber
harvest at the long run sustained yield capacity.

Timber harvest cannot decrease in any decade
as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95 percent of culmination
of mean annual increment.

Regeneration harvests are dispersed to meet
Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
are dispersed to meet management requirements
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated according to Re-
gional Guidelines for distribution and amount
to meet management requirements for primary
cavity excavators.

Wild horse numbers are managed at today’s lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD?’s) change directly
inresponse to changes in big game habitat capa-
bility.

Riparian based recreation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
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cover and forage are both available in abundant
supply and do not limit habitat capability.

Timber harvest levels are determined through
the following process:

A run is made which maximizes timber for
the first decade.

Using that run’s results for the first decade,
another run maximizes timber for all 15
decades.

Constraining in the results of the second
run, a third run is made n which the objec-
tive function is to maximize Present Net
Value for the entire modeling horizon.

Areasof the Forest other than old growth, ripar-
ian, wilderness, or rescarch natural areas are al-
located to the timber/range prescription.

Maximum Range

Description and Purpose

This benchmark estimates the maximum capability
of the Forest and Grassland to provide commercial
livestock grazing, subject to management require-
ments, rotation age restrictions (CMAI), and non-
declining yield.

The purpose of this benchmark is to show the maxi-
mum level of commercial livestock grazing.

Assumptions and Constraints

In the process of formulating benchmarks and aiter-
natives certain assumptions must be made and con-
straints specified in order to model or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvest is scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
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tained yield capacity in any decade.

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield
capacity.

Timber harvest cannot decrease in any decade
as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95 percent of culmination
of mean annual increment.

Regeneration harvests are dispersed to meet
Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
are dispersed to meet management requirements
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated according to Re-
gional Guidelines for distribution and amount
to meet management requirements for primary
cavity excavators.

Wild horse numbers are managed at today’s lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD’s) change directly
inresponse to changes in big game habitat capa-
bility.

Riparian based recreation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capabihty. Hiding
cover and forage are both available in abundant
supply and do not limit habitat capability.

Forage output levels are determined through
the following process:

Arunis made which maximizes forage for all
15 decades.
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Constraining in the results of the first run, a
second run is made in which the objective
function is to maximize the PNV for the
entire modeling horizon.

Areas of the Forest other than old growth, ripar-
ian, wilderness, or research natural areas are al-
located to the timber/range prescription.

Acreage limitations on mechanical treatments
wereset so that only operable soils with range in
poor to fair condition are scheduled for treat-
ment.

Acreage limrtations on non-mechanical treat-
ments wereset at operationally feasible levels to
prevent extreme disruptions in grazing programs.

Maximum Big Game

Description and Purpose

This benchmark estimates the maximum capability
of the Forest and Grassland to produce big game
subject to management requirements, rotation age
restrictions (CMAI), and non-declining yield.

The purpose of this benchmark is to show the maxi-
mum level of big game.

Assumptions and Constraints

Inthe process of formulating benchmarks and alter-
natives certain assumptions must be made and con-
straints specified in order to mode] or portray com-
plex relationships and estimate costs, outputs, and
effects. Those assumptions and constraints with
significant bearing on cost, output, and effect esti-
mation are listed below.

Timber harvestis scheduled only on lands classi-
fied as suitable for timber harvest through the
Stage I suitability analysis (see Process Record
1920 1/84 for acreages).

Timber harvest cannot exceed the long run sus-
tained yield capacity in any decade.

Sufficient ending timber inventory must remain
at the end of the modeling horizon to sustain
timber harvest at the long run sustained yield



capacity.

Timber harvest cannot decrease in any decade
as compared to the immediately preceding dec-
ade (NDY).

Regeneration harvests cannot be scheduled until
stands have reached 95 percent of culmination
of mean annual increment.

Regeneration harvests are dispersed to meet
Regional Guidelines for size and separation of
harvest units.

Regeneration harvests and overstory removals
are dispersed to meet management requirements
for soil and water.

Less intensive silvicultural practices are sched-
uled in riparian areas to meet management re-
quirements for soil and water.

Old growth units are dedicated accordingto Re-
gional Guidelines for distribution and amount
to meet minimum management requirements
for primary cavity excavators.

Wild horse numbers are managed at today’s lev-
els according to the Big Summit Territory Man-
agement Plan.

Big game user days (WFUD’s) change directly
inresponse tochanges in big game habitat capa-
bility.

Riparian based recreation use increases when
riparian conditions are enhanced.

The quantity and quality of thermal cover di-
rectly affect big game habitat capability. Hiding
cover and forage are both available in abundant
supply and do not limut habitat capabulity.

Objective function used is to maximize present
net value for the entire modeling horizon.

Areas of the forest other than old growth, ripar-
ian, wilderness, or research natural areas are al-
located to big game prescriptions with the corre-
sponding thermal cover constraints and road
closure costs.
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Opportunity Cost of
Maximum Production,
Minimum Level and No
Action Benchmarks

An analysis of benchmarks was conducted to ascer-
tain opportunity costs associated with the resolution
of ICO’s. These evaluations were completed using a
common constraint set to localize the effect directly
attributable to achieving a specific resource objec-
tive. The opportunity cost displayed here are in
addition to these associated with management re-
quirements and timber harvest policy. The following
two sections treat this mformation 1n more detail.

The discussion and values in the next three sections
are taken from the DEIS. Although the values would
change if updated, no change 1n relationships is
expected. When values or relationships change, the
effect will be discussed. Table 3-3B contains some of
the same information (updated) as Table 3-3A.

Max Timber Benchmark

Runs compared: B7E gPNV 479 MM$3

BT5 PNV 441 MM$§

Opportunity Cost* 38 MM$ (eight percent reduction)

Land assignments selected by FORPLAN to maxi-
mize timber production are identical to those se-
lected to maximize PNV. This is primarily due to
timber’s significant contribution to PNV, relative to
other resource values. Opportunity costs associated
with maximizing timber production occur because
less efficient acres are brought into solution carlier
in the planning horizon. In addition, the model
selects less efficient management intensities than 1t
would select under Max PNV. PNV declines eight
percent ($38 million); average annual first decade
timber production increases seven percent (1.5
MMCEF). Between the DEIS and FEIS, changes n
the timber yield tables and analysis area data have
resulted in a smaller decline in PNV and a smaller
increase in ASQ.
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Max Unroaded Benchmark

Runs Compared: B7E (PNV 479 MM$
BR3 (PNV 453 MM$

Opportunity Cost: 26 MM$ (five percent reduction)

Ali presently unroaded land was placed under custo-
dial management in this benchmark which reduced
the available/suitable timber base relative to Max
PNV. The remainder of the suitable acres 15 as-
signed to big game prescriptions, which limits the
intensity of management and harvest scheduling
flexibility. Average annual first decade timber yield
is reduced 5.3 MMCEF (29 percent). A reduction in
PNV (five percent) occurs with the reduction in
timber harvest as the increased recreational use is
not sufficient to completely offset the loss in timber
revenues.

Max Range Benchmark

B7E NV 479 MM$3

Run Compared:
BF5  (PNV 425 MM3

Opportunity Cost: 54 MM$ (11 percent reduction)

Average annual first decade timber yield increased
.3 MMCEF due to an increase in management inten-
sity relative to the Max PNV. PNV was reduced 11
MMS$ because increased livestock use could not
offset the foregone timber values (lower value, higher
cost relative to the Max PNV benchmark).

Max Big Game Benchmark

Runs Compared: B7E (PNV 479 MM$
BE3 (PNV 422 MM$§

Opportunity Cost: 57 MM$ (12 percent reduction)

Management intensities required to achieve opti-
mum habitat for big game species reduce the harvest
scheduling flexibility relative to the Max PNV. Average
annual first decade timber harvest declined 4.7
MMCF. Reductions in PNV (12 percent) are pri-
marily due to the reduction in timber harvest. The
increase in wildlife user days was not enough to
offset forage and timber values.
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Min Level Benchmark

Runs Compared B7A  (PNV 479 MM$
MINLVL (PNV 176 MM$

Opportunity Cost: 303 MM$(63 percent reduction)

The Min Level Benchmark defines the costs and
benefits of operating the Forest in a custodial fash-
ion, with no production of controllable goods and
services such as timber or developed recreation.
Management under this benchmark reduces PNV
by 63 percent and essentially terminates all market
outputs with the exception of anadromous fish for
commercial harvest.

No Action Benchmark

Runs Compared: B7E PNV 479 MM$
SA6 PNV 388 MM$

Opportunity Cost: 91 MM$ (19 percent reduction)

Land assignments in this benchmark are identical to
those of the “No Action” Alternative. The multiple-
use orientation of this benchmark reduces average
annual first decade timber harvest 2.5 MMCEF (11
percent), relative to Max PNV. PNV declines 91
MMS$ to meet the resource objectives specified m
existing management plans.

Significant
Relationships in the
Production of Market
and Nonmarket Outputs

Comparison of outputs, costs, and effects for the
Max PNV benchmark which includes assigned val-
ues shows only minor differences as compared to
Max PNV with only market values. A determination
of how the allocation and scheduling of lands and
resources would differ if assigned values were also
used requires an analysis of the relationships and



trade-offs between resource outputs with market
based values and those with assigned values. Qut-
puts with assigned values that could affect the allo-
cation and scheduling of market valued resources
include semiprimitive nonmotorized RVD’s, semi-
primitive motorized RVD’s, big game WFUD’s, fish-
ing WFUD?s, and soil and water outputs. Other out-
puts with assigned values do not change from one
benchmark to another. Results of the analysis con-
ducted by the Forest are summarized below.

Semiprimitive nonmotorized and motorized RVD’s
can only be produced on areas of the Forest in a
currently unroaded or near unroaded condition.
When these areas are allocated to prescriptions
enabling maintenance of semiprimitive recreation
opportunities there results an increase in present
value of $11,551,000 due to increased SPNM and
SPM RVD’s (BR3), an increase in present costs of
$1,978,000 due to trail and trailhead construction
(BR3), and a decrease in net present value of
$27,100,000 due to foregone timber harvest (BR1
compared to B7A). The total change in PNV is
-$17,523,000, which leads to the conclusion that no
change in the allocation and scheduling of market
resources should occur according to the maximiza-
tion of present net value criterion by using the
assigned values for semi primitive RVD’s, Between
the DEIS and FEIS both the timber model compo-
nent and SPNM demand estimates were updated.
As a result, both discounted timber benefits and
RVD’s are somewhat lower.

A comparison of the contribution to the present
value of big game WFUD’s and timber outputs in
runs BE3 and B7E shows the trade-offs involved in
present value from timber harvest necessary to ob-
tain greater value from big game WFUD'’s, The only
difference in these two runs is the presence of ther-
mal cover constraints in BE3 designed to improve
big game habitat capability. In run B7E, $472,990,000
of present value is attributed to timber harvests and
$79,733,487 of present value s attributed to big
game WFUD’s. Inrun BE3, $398,742,000 of present
value is attributed to timber harvests and $89,343,507
can be attributed to big game WFUD’s. Areduction
in present value of $74,248,000 from the timber
resource was incurred to produce an increase of
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$9,609,000 in present value from the big game re-
source. A major reason that significant differences
in big game habitat capability do not show up as
significant differences in present value is that these
differences mostly occur after the first two decades
and are heavily discounted in present dollar terms.
With non-declining yield requirements, constraints
necessary to produce improved habitat capability in
the future translate into early decade losses in tim-
bercontributed present value. Ingeneral those areas
of the Forest that require the least trade-off of
timber value (predominantly mixed conifer) are the
same areas that have the best habitat capability
currently and show the least change in habitat capa-
bility.

Wildlife user days associated with hunting are rela-
tively higher in the FEIS than in the DEIS. This fact,
combined with slightly lower discounted timber
benefits, would lower the loss in PNV due to big
game habitat but will not change the relationship

An analysis of fishing WFUD’s shows the area of
conflict requiring some trade-off is with livestock
AUM’s. Changes 1n timber-generated value are rela-
tively insignificant whether a “maintain riparian
conditions” prescription or an “enhance riparian
prescription” is employed. However, with enhanced
conditions an increase in fishing WFUD’s occurs,
generating an increase in present value of $12,266,100.
Livestock AUM’s also decrease, with an associated
present value of $1,369,740. Cost decreases for live-
stock administration are approximately offset by
increases 1n structural improvements necessary to
obtain enhanced riparian conditions. The total change
in PNV when enhancing all Class 1 and 2 streams 1s
an increase of $11,396,360. The results of analysis in
this case show that areallocation should occur when
assigned values are considered according to a maxi-
mization of PNV criterion.

Between the DEIS and FEIS the livestock/riparian
interactions and fishing demand assumptions were
reevaluated. This resulted n significant changes in
outputs. Firstly, the amount of fishing is predicted to
be higher. Also, in the FEIS anadromous fishing was
valued. Capital investments needed to improve the
habitat are significantly higher. Finally, the loss of
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AUM’s due to habitat improvement is less in the
FEIS. The increase in RVD’s would increase the
change in the PNV while the higher cost and less
reductions in AUM’s would offset it. It is expected
that improving riparian conditions is still more cost
efficient.

Consideration of the assigned values contributed
fromsoil and water outputs, however, shows that the
magnitude of the changes in present value from soil
and water is negligible as compared to the change in
present value from timber that is linked to soil and
water values. When comparing the resource bench-
marks (excluding the minimum level) the difference
in present value from the benchmark with the least
soil and water value (maximum timber) to the one
with the most (maximum recreation) is only $580,000.
The difference in present value between bench-
marks due to timber contributed value is on the
order of tens of millions of dollars. Considering the
minimum level benchmark where soil and water
values are highest, present value attributed to soil
and water increases $1,101,000 as compared to the
maximum timber benchmark. The loss in present
value due to foregone timber values, however, is on
the order of hundreds of millions of dollars.

An additional analysis performed on the Forest was
designed to ensure that the particular intensities
and scheduling patterns modeled as choices in the
timber-range prescription contained all of the choices
used by the model to maximize Present Net Value.
This analysis considered both per acre and Forest-wide
scheduling aspects and is documented in planning
files (1920 5/16/84 and 1920 9/10/84). Necessary
changes were made as a result of this analysis, and
the timber-range prescription now contains all of
the flexibility in management intensity and schedul-
ing patterns necessary to maximize PNV.

Given the conclusions of the analysis described above,
it is apparent that very little difference exists in out-
puts, effects, and casts result due to consideration of
all assigned values. The differences that do show up
are attributable to use of the prescription to en-
hance riparian conditions.
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Resource Maximization
Potentials

The benchmark runs discussed earlier were made in
order to explore the maximum potentials of the
Forest to produce various outputs. These outputs
include present net value, range, recreation, timber,
and big game. In addition to helping define the
maximum resource production capabilities of the
Forest and the decision space within which alterna-
tives can be developed to address the planning ICO’s,
some idea can be obtained about the magnitude of
output tradeoffs that are incurred when various
resources are emphasized.

The analysis was performed by providing FORPLAN
with the land allocations and prescriptions which
would lead to the maximization of a particular re-
source (i e., range or PNV, or recreation, or timber,
or big game). FORPLAN was then run with a maxi-
mum PNV objective function for the Max PNV,
maximum recreation and maximum big game bench-
marks. On the other hand, the Maximum Timber
Benchmark and Maximum Range Benchmark were
first run with a maximize timber objective function,
and maximize forage objective function. The timber
and forage outpults from these runs were then “rolled
over” to a second run which was executed with a
maximum PNV objective function.

The resource output’s discounted benefits and costs
were calculated with electronic spreadsheets out-
side of FORPLAN. The budget estimations and the
overall present net value calculations were also
performed with the use of electronic spreadsheets.

Table B-6-3A displays the outputs and effects asso-
ciated with the various resource maximization bench-
marks.

A comparison of the two PNV benchmarks (market
values only and assigned values plus market values)
has already been presented above and for this com-
parison benchmark #3 (B7E, market plus assigned
values) will be used as the reference point The PNV
of benchmark B7E is 479 million dollars. This in-
cludes a total present value of 712 million dollars of
which 215 million can be attributed to assigned



TABLE B-6-3A
OUTPUTS AND EFFECTS OF REQUIRED BENCHMARKS

DEIS
Minimum Level Max PNV Max Timber Max Range Max Big Max Unroaded No Action
Game Recreation
Soclal-Econoemic

PNV (MM $) 176 479 441 425 422 453 388

Return to Treasury 4] 216 207 193 172 162 165

Change In Jobs From

Cursent Situation -1156 6% a8 20 ~250 =195 118
Discounted Benefits (MM $)

Timker 4] 473 480 456 399 ars 385

Recreation 73 b a1 a1 9N 119 88

Range 4] 24 25 28 19 18 20

Fish & wildlite 132 121 101 104 114 132 i14

Soll & Water 3 5 3 3 3 3 3
Discounted Costs (MM $) 4 232 259 258 204 198 232
Harvest Levels {MMCF)

Decade 1 Q 218 233 221 171 155 183

Decade 2 4] 218 233 221 171 155 193

Decade 3 4] 218 233 21 171 1535 183

Decade 4 o 218 233 221 171 155 193

Decade 5 1] 2148 233 221 171 1556 193
Long Run Sustained Yield 0 218 228 227 192 176 195
MMCF}

Racreatien Use (MAVD)
Annuel First Cecade

Developed [+] 120 118 e 119 120 "7

Dispersed g5 389 358 358 387 407 382
Wildilfe Population Levels

Elk (# - 5th Decade) 5,300 1,800 1,600 1,600 4,500 4,100 2,330

Deer (# - 5th Decade) 22,600 20,500 13,400 17,100 22,600 22,600 22,600

Woodpeckers

(% of Blo Pot) 100 20 20 20 20 25 55

Big Game Use Days

{MWUD's-6th Decade) 2251 156 6 1285 141 4 2006 2030 1877

Fish Use Days (MWUD's)

{15t Decade Avg Annuah 1868 1884 174G 17486 1858 18 1793
Old Growth {Acres) 80,000 31,800 31,800 31,800 31,800 56,000 60,000
Range

Livestock Use (MAUM s)

{Annual-1st Decade) o 83 153 110 7a B6 73
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TABLE B-6-3B
OUTPUTS AND EFFECTS OF REQUIRED BENCHMARKS
FEIS
Mintmum Level Max PNV Max Timber Max Range Max Big Max Unroaded No Action
Game Recreatioh
PNV (MM $) Unknown 512 480 424 428 454 421
Change In Jobs From Current
Situation -1028 234 228 149 -93 =107 57
Payments to Gounties (MM §) 0 80 58 47 42 40 43
1st Decade Avg Annual ASQ
MMCF 0 229 234 221 171 155 183
MMBF o 139 142 132 102 a3 115
Elk {No of Elk 5th Decade) 7,950 1,510 1,270 1,350 4,270 4,040 2,670
Deer (No of Deer 5th Decade) 22,600 20,470 13,350 17,080 22,600 22,800 2,260
Forage Production
{MAUM's/YT) b} 82.0 BOB 1053 710 710 775
Old Growth
(M Acres Sth Decade) 94 39 a9 as 40 75 530
Snag Habltat for Cavity Nesters
{% of potentlal
5th Decade) 70 30 30 30 B0 45 52
Riparan Areas in Excellent
Condition
{M Acres 5th Decade) 171 171 19 19 171 171 54
Roadless ~ Allocated (M Acres) 599 o} 0 o 0 599 az

values and 496 million to market values. The major-
ityofthe 541 million comes from timber harvest (473
million). The basic thrust of this benchmark is to
capture as much value from the existing timber
stands as possible under nondeclining yield. This is
accomplished by balancing the higher reforestation
costs but less constraining harvest dispersion con-
straints associated with planting agamnst the lower
cost but more constraining dispersion constraints
associated with natural regeneration. Consequently,
reforestation scheduled in the first five decadesis a
mix of planting and natural regeneration. This re-
sults in somewhat lower timber yields as compared
to the maximum timber benchmark. Range yields on
transitory range are produced at levels commensu-
ratewiththe timberschedulingthat maximizes PNV.
Range values can not compete with timber values to
influence the harvest scheduling. Analysis of runs
made with and without range outputs valued in the
maximize PNV objective function showed no sig-
mificant change in the harvest schedule (TIE and

B-106

TIF). Range output increases due to non-structural
improvements do not generally increase PNV ex-
cept in the small numberof meadows on the Forest

Additional structural improvements, on the other
hand, do generate positive PNV and are included in
this and other benchmarks. Analysis conducted by
the Forest showed that an opportunity for construc-
tion of approximately 300 water developments ex-
ists that would increase PNV and result in an addi-
tional 22,000 AUM’s Re-analysis between the DEIS
and FEIS indicated that most developments would
not support as many AUM’s (10,000 instead of
22,000) and would cost significantly more. Only 140,
instead of 300, are cost effective and increase PN'V.
Recreation use cannot compete with timber harvest
in monetary terms and is produced at background
values commensurate with timber harvest n this
benchmark. The fishing aspect of recreation use,
however, does not compete with timber harvest but
successfully competes with livestock use in mone-
tary terms. Therefore, riparian prescriptions calling



for enhanced conditions are employed resulting 1n
higher fishing WFUD’s and lower AUM’s. Soil and
water outputs with assigned values cannot compete
with timber harvest and are produced at levels re-
sulting from the timber harvest schedule that maxi-
mizes PNV, More detail on these relationships is
contained in Section 3.

The two benchmarks with the second highest and
lowest PNV, maximum recreation (453 million) and
maximum big game (422 million) are very similar. In
both cases most of the Forest is allocated to big game
prescriptions. However, the maximum recreation
benchmark allocated currently unroaded areas to
semiprimitive prescriptions andinvested moneyinto
trail, trailhead, and campground development. The
main reason for the differences between these two
in terms of PNV is that the maximum recreation
benchmark generates more present value from the
higher discounted benefits and lesser cost associ-
ated with the semiprimitive RVD’s than does the
additional timber and big game benefits but higher
costs in the maximum big game benchmark. The
presence of big game cover constrarnts for big game
in both cases limits capturing the value in the exist-
ing stands as fast as in the maximum PNV bench-
mark.

The two commodity oriented benchmarks, maxi-
mum timber and maximum range, have alower PNV
than the PNV benchmark, due to the large invest-
ments required to get the last 5-20 percent of output
for the maximum. In the case of maximum timber
(PNV of $447 million) an increase of seven million
dollars in present value from timber, as compared to
the maximum PNV benchmark, occurs but the in-
crease inreforestation and TSI costs over the first 50
years is 33 million dollars (18 million in present
costs). Other costs such as roads, admrnistration,
and support are also higher. In the case of maximum
range (PNV of 425 million dollars), anincrease of $7
million in present value from range, as compared to
the maximum PNV benchmark, occurs at an in-
creased cost of $21 mullion in non-structural im-
provements over the first 50 years ($9.4 million in
present costs). Amore substantial cost is the present
value from timber foregone when harvest schedul-
ing is designed to maximize livestock on transitory
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range ($17 million), as well as the increased costs of
timber management resulting from higher refores-
tation costs and TSI costs.

The benchmark with the lowest PNV is the min-
mum level (PNV of $175 million). This represents
essentially a background value attributable to vari-
ous recreation, hunting, and fishing uses. The much
lower PNV of this benchmark portrays the foregone
opportunity to capture the high values in our exist-
ing stands of timber.

Most of the explanation of differences 1n costs is
contained in the above paragraphs describing the
differences in PNV. All resource benchmarks show
costs that decline after the first decade. Road costs
and precommercial thinning costs are the items
common to all benchmarks that decline after the
first decade. More acres are entered in the first
decade due to the opportunity to do overstory re-
movals in existing two story stands which leads to
higher road costs and precommercial thinning costs
that are higher than in managed stands. In the case
of the maximum range and maximum recreation
benchmarks, additional dollars for structural im-
provements are also included in the first decade
costs Costs in all benchmarks rise between the third
and fifth decades. This is largely a result of increased
reforestation costs as more acres are planted.

The changes 1n Jocal jobs and income are mostly a
function of the total harvest level and species mix
(see Chapter 4 and Section 5). As a result, those
benchmarks (PNV, Timber and Range) which have
a harvest level higher than today’s will have an
increase in jobs The effect of species mix is por-
trayed by comparing the Max Range Benchmark
with the Max PNV Benchmark. Although the Max
Range Benchmark has ahigher timber harvest level,
it creates fewer jobs because it harvests substantially
less pine volume than does the Max PNV Bench-
mark.

The Max Recreation and Max Big Game Bench-
marks both lose jobs compared to the current situ-
ation because they harvest substantially less timber
volume. Their loss in timber related jobs is offset to
a degree by the increase in service related jobs tied
to the increase 1n recreational visitor days (RVD’s).
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Although the increase in RVD’s offsets the loss in
total jobs, it has less of an impact on income because
service related jobs are not as valuable as timber
generated jobs (see Section 5).

Although the Max Recreation Benchmark harvests
substantially less timber than does the Max Big
Game Benchmark it loses fewer jobs. This 1s a result
of its harvesting the same amount of pine volume,
providing the same amount of big game RVD's and
having a substantial increase in SPNM RVD’s. This
translates into a slight decrease 1n timber related
jobs, no change in service jobs related to big game
opportunities and a substantial increase in service
jobs related to SPNM opportunities. The net resuit
is less total jobs being lost.

Potential to Resolve
Issues and Concerns,
and to Capture
Management
Opportunities

The following paragraphs summartze the ability of
the Forest and Grassland to resolve the twelve 15-
sues that were identified to guide this planning
process.

Timber

The Forest lacks the capability to meet the local
demand for timber as indicated by the installed mill
capacity. Current levels of timber harvest could be
sustained, however, if reforestation and TSI invest-
ments were to be increased and some compromise in
allocations to other resources were made. If man-
agement of other resources were to be reduced to
the lowest level while still meeting management
requirements, timber outputs could be increased 10-
15 percent. The above comments pertain to timber
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harvest as measured in cubic feet. All analyses show
declining harvests as measured in board feet. The
maximum timber benchmark shows a board foot
harvest in the fifth decade that is five percent lower
than the current harvest level and 15 percent lower
than in the first decade.

Conflicts with other resources and, to a degree,
concerns about economic efficiency will impact tim-
ber harvest levels in most alternatives. Provision of
old growth, roadless recreation opportunities, visual
zones, riparian area management, high quahty big
game habitat, and snags all result in a reduced har-
vest level. Economic analyses show that natural re-
generation competes economically with planting
Natural regeneration results in a somewhat lower
harvest level.

Socioc-Economic

Results of analyses show the opportunity to make
progress on both the major aspects of this issue and
concern; i.e., local jobs and economic efficiency.
Emphasis on mcreased timber outputs leads to an
increased number of local jobs. Emphasis on eco-
nomic efficiency could lead to an increase in PNV of
63 million dollars. These two alternative directions
are not identical, however, n that attainment of the
highest timber output levels and local jobs leads to a
lower PNV than the maximum. In general, produc-
tion of resource outputs that conflict with timber
outputs result in a lower number of local jobs and
PNV than could otherwise be produced.

Range

Analysis of forage production on the Forest and
Grassland shows that significantly higher levels of
livestock outputs could be generated if substantial
mvestments were made. Significantly higher levels
of funding would have to be available for recon-
struction of existing structures as well as for new
construction Existing levels of AUM’s could be
maintained without additional construction but an
increase in reconstruction funding 1s necessary to
maintain this level over time. The major conflict



with livestock production is the use and condition of
riparian areas. Enhancement of these areas requires
some reduction in livestock production.

Riparian Areas

Riparian areas could be enhanced to provide higher
quahty water and fish habitat and higher levels of
recreation use. Standards and guidelines for timber
harvest, silviculture, and road management require
more costly practices to enhance these zones. Con-
tinuation of current livestock practices in riparian
areas would prevent improvement of riparian area
conditions.

Transportation System

The Forest and Grassland can respond to the vari-
ous aspects of this issue through the mix of prescrip-
tions utilized in a particular alternative and through
the array of alternatives considered. The portion of
the issue dealing with road design standards 1s dealt
with by the use of the most cost efficient road con-
struction standards for local roads, and by a network
analysis for each alternative which shows the most
efficient schedule of investments for the arterial and
collector system. Some of the considerations in-
cluded in this analysis will be the timber volume
flowing over the network and the degree of empha-
sis recreation is receiving in the assigned prescrip-
tions. This results in a shift in traffic service levels.
The road access aspect of the issue will also be
analyzed through the mix of prescriptions assigned
for a particular alternative. Different prescriptions
call for different levels of open road density.

Big Game

The Forest and Grassland have the capacity to sub-
stantially increase big game numbers over time, re-
sulting in increased numbers of hunters. Allocations
resulting in increases will reduce timber harvests.
Maintenance of today’s levels of big game requires
allocations that produce similar amounts of cover as
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that found in the current land allocations (big game,
old growth, roadless areas).

Roadless Recreation

The Forest and Grassland has the ability to meet
identified demands for this type of recreation over
the next fifty years if allocations are made that
maintain the unroaded character i some unroaded
areas. If all non-wilderness unroaded areas are allo-
cated to roaded management then first decade
demands will not be met. The major conflict is with
timber harvest levels.

Scenic Resources

Management designed to retain natural appearing
landscapes in visual corridors could be either de-
creased or increased from today’s level. The mam
conflict is with timber harvest levels.

Old Growth

Allocations of old growth could either be increased
or decreased from today’s level. The main conflict 1s
with timber harvest levels.

Firewood

The Forest has the ability to produce more firewood
through several aptions. Higher timber harvest lev-
els produce more residue for firewood, salvageable
material could be reserved for firewood, thinnings
could be designed for firewood; lodgepole pine
management could be geared for firewood; fire-
wood use could receive higher priority than pole or
chip users; and snag management policies could be
altered.

Snag Level

Snag levels, either at today’s level, or below orabove
that level, could be provided on the Forest. The
main conflict is with timber harvest levels.
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Winter Sports

Opportunities for cross-country skiing could be
enhanced with a trail development and maintenance
program. Conlflicts between skiing and snowmobil-
ing that occur in some specific areas, such as Look-
out Mountain, may be resolved by designating sepa-
rate access routes.

New Issues in FEIS

Anadromous Fish

Anadromous fisheries are a subset of the riparian
issue. Due to the relative inaccessibility of these
streams, they are generally in good condition.

Historic Trail Preservation

Thisissue encompasses two factors: the Forest could
protect and manage the historic resource as it does
other cultural resources, and/or manage the trail as
it does other scenic corridors. The major confhict
with the latter is with timber harvest levels.

Off-Road Vehicle (ORV) Use

This issue has two facets. On one hand, ORV use
could be more restricted on the Forest and Grass-
land. On the other hand, with an expanded trail
system, more acres on the Forest and Grassland
could be available for ORV use.

Round Mountain

This issue is stmilar to other recreation issues, such
as roadless areas and big game, where special man-
agement is proposed for a specific area. The main
conflict is with timber harvest levels.
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Ability to Meet RPA

Goals

Comparisons with the 1980 RPA outputs distrib-
uted to the Forest and Grassland through the Re-
gional Guide are difficult for two reasons. First,
RPA timber harvest levels are depicted for a Forest
regulated under nondeclining yield in board feet
when all of the Ochoco’s analyses are based on
regulating the Forest in cubic feet. Since conversion
ratios change with the diameter of the material
harvested and the average diameter harvested changes
over time, comparison of first decade board foot
harvest levels can be misleading. Second, it is very
difficult to interpret some RPA outputs, such as
acres of habitat improvement, in terms of outpuis
useful for resolving an issue (e.g.,, numbers of elk).
Given this situation, the only RPA outputs that it
appears the Forest and Grassland will have trouble
meeting are the timber outputs.

An annual board foot harvest level (programmed
sales offered) of 150 MMBF, as depicted in the
Regional Guide, does not appear to be sustainable
under any foreseeable circumstance. The maximum
timber benchmark harvests 147 MMBF in the first
decade, 144 MMBF in the second, and declines to
125 MMBF by the fifth decade. Harvest levels that
reflect current land allocations are substantially lower
than the maximum timber benchmark. The amount
of acres scheduled for reforestation in RPA (1100-
1400 acres annually) is not coordinated with the
timber harvest levels shown. For example, the maxi-
mum timber benchmark reforests between 4900 and
6800 acres annually for the first filty years.

Need to Alter
Management Direction

Several elements of the current situation continue
to be areas of conflict. One area of concern is the
sustainability of board foot harvests over ime. All of




the Ochoco’s analyses indicate declining harvests in
board feet (see Section 5). Another concern is the
selection of silvicultural systems. There is very little
emphasis on uneven-aged management under cur-
rent plans. Another area of concern is the compati-
bility of cover requirements for big game in the unit
plans with current timber harvest levels. Again, analy-
sis indicates incompatibilities at present (Chapter
4). A third area of concern is the compatibility of
current AUM output levels with direction for ripar-
ian area management in the unit plans. Analysis of
output tables in Chapter 4shows that there is indeed
some conflict. Finally, conflict among user groups
continues as to the appropriate type of management
for Lookout Mountain. It is evident that this issue
has not been resolved.
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Formulation of
Alternatives

(Section 7)

Introduction

Definition of An Alternative

A Forest Plan alternative is a mix of management
prescriptions and activity schedules applied in spe-
cific locations of the Forest and Grassland in order
to achieve the desired management goals and objec-
tives. Alternatives produce a unique mix of goods
and services for the public, and different combina-
tions of resource outputs, land uses and environ-
mental effects.

Changes Between the DEIS and FEIS

The major changes discussed in this section are: the
droppingof alternatives, the addition of a new alter-
native; the modification of certain alternatives; and
the update of the cost (in terms of PNV and ASQ) of
the resource objectives for each alternative.
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Required Alternatives

The following were alternatives in the DEIS which
were required by regulation and National and Re-
gional direction.

No Action

This 1s the “No Action” alternative required by the
Council on Environmental Quality (CEQ) regula-
tions (40 CFR 1502.14). Ths alternative would
continue the management of the Ochoco National
Forest and Crooked River National Grassland as
defined by existing direction in approved manage-
ment plans; continuation of existing policies, stan-
dards, and guidelines; current budget updated for
changing costs over time; and, to the extent possible,
production of current levels and mixes of resource
outputs.

Alternative A was the Current Direction Alterna-
tive (or the “No-Action” Alternative) in the DEIS.

No Change Alternative

The No Change Alternative, Alternative NC, was
developed in response to decisions made regarding
appeal number 1588, brought by the Northwest
Forest Resources Council on May 19, 1986. The
appeal questioned the decision by the Regional
Forester to “require inclusion of minimum require-
ments (MR’s) in the No Action Alternative for each
Forest Plan.” The substance of the appeal was that
a “true no action alternative representing current
management plans” was not included in the Forest
Plan DEIS’s. The No Change alternative is designed
to represent the existing 1979 Timber Resource
Plan and unit plans and, consequently, does not
comply with all provisions of NFMA and regulations
promulgated to implement NFMA.

Emphasis on Market Opportunities
This alternative has an emphasis on outputs that
have an established market price (timber, domestic
livestock use, developed recreation opportunities,
and minerals). Management for other resources will
be at economically and environmentally feasible
levels consistent with the emphasis on market-on-
ented outputs



Alternative Hwas the alternative in the DEIS which
emphasized market opportunities for the Forest
and Grassland.

Emphasis on Nonmarket
Opportunities

This alternative puts an emphasis on water, fish and
wildlife, recreation and other amenity values. Man-
agement for other resources will be at economically
and environmentally feasible levels consistent with
the emphasis on amenity values.

Alternative C was the alternative in the DEIS which
emphasized nonmarket opportunities

Emphasis on the Current RPA

Program

This alternative will determine how the Current
(1980) RPA Program distributed to the Forests
through the Regional Guide can best be imple-
mented.

Alternatives B and B-Departure were the current
RPA Program alternatives in the DEIS.

Emphasis on Nondevelopment and

Intensified Management

This alternative retains all currently roadless areas
in an unroaded condition while increasing commod-
ity production on those areas already roaded. Its
purpose is to analyze the economic effects of not
beginning commodity production 1n roadless arcas.

Alternative Fwas the alternative which best empha-
sized roadless management and intensified com-
modity management in the DEIS.

Emphasis on Economic Efficiency
This alternative emphasizes management of out-
puts with market or assigned values at their most
economically efficient levels.

Alternative H-Departure was the alternative which
met this emphasis.

The following required alternatives were brought
forward into the FEIS.
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Alternative A (updated to include MR’s).
Alternative NC.

Alternative B, as represented by Alternative B-
Modified.

Alternative C, as represented by Alternative C-
Modified.

All other required DEIS alternatives were ehmi-
nated from further study in the FEIS.

Process Used to
Develop Alternatives

Requirements Concerning the
Development of Alternatives

Several sources of direction guided the Forest in the
development of alternatives. The implementing
regulations of the National Forest Management Act
(36 CFR 219) prescribe a general process for formu-
lating alternatives, particularly i parts 219.12(¢)
and (f). Major points from these sections require:

Alternatives shall be distributed between the
minimum resource potential and the maximum
resource potential to reflect to the extent prac-
ticable the full range of major commodity and
environmental resource uses and values that
could be produced from the forest. Alternatives
shall represent a range of resource outputs and
expenditure levels.

Alternatives shall be formulated to facilitate
analysis of opportunity costs and of resource use
and environmental tradeoffs amongalternatives
and between benchmarks and alternatives.

Alternatives shall be formulated to facilitate
evaluation of the effects on present net value,
benefits, and costs of achieving various outputs
and values that are not assigned monetary val-
ues, but are provided at specified levels.
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Alternatives shall provide different ways to address
and respond to the major public issues, manage-
ment concerns, and resource opportunities iden-
tified during the planning process.

Reasonable alternatives which may require a
change in existing law or policy to implement
shall be formulated if necessary to address a
major public issue, management concern, or
resource opportunity identified during the plan-
ning process.

Each alternative shall represent to the extent
practicable the most cost efficient combination
of management prescriptions examined that can
meet the objectives established in the alterna-
tive.

Each alternative shall state at least-

The condition and uses that will result from
the long-term application of the alternative.

The goods and services to be produced, the
timing and flow of these resource outputs
together with associated costs and benefits.

Resource management standards and guide-
lines.

The purpose of the management direction
proposed.

The regulations also require that alternative devel-
opment processes follow the NEPA (National
Environmental Policy Act) procedures contained in
Title 40 CFR 1502.14.

Within the framework given by these legal require-
ments, the Pacific Northwest Region of the Forest
Service issued further direction (1920 11/10/83) on
the development of alternatives. In addition to
expanding on the need for a broad range of evenly
distributed alternatives, this direction required de-
velopment of alternatives that:

Meet the State of Oregon goals for timber and
big game,

Strongly emphasize unpriced amenities,
Strongly emphasize priced commodities,

Closely examine economic efficiency,
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Thoroughly evaluate roadless areas, and

Analyze timber volume flows over time that
depart from non-declining yield.

Formulating a broad range of reasonable manage-
ment alternatives for a National Forest is an exten-
sive and complex process. Each alternative is a
combination of land uses, Forest management ac-
tivities, and schedules. Alternatives must consider
the resource capabilities (both the limitations and
the potentials) of many different areas of the Forest.
Each alternative is designed to manage the land to
achieve specific goals and objectives. Some of these
objectives, such as maintaining air and water quality,
are common to all alternatives; other objectives,
such as the mixand amount of resource outputs, vary
among the alternatives.

By managing the Forest and Grassland lands and
resources in different ways, varied objectives can be
achieved which respond to different issues and pro-
vide different combinations of public benefits. For-
est management can vary by what is done, whereit is
done, and when it 1s done. These varying combina-
tions of management activities, management areas,
and schedules will result in different resource out-
puts and environmental conditions, thus meeting
the unique objectives of the alternatives.

Formulation of Alternatives

The Ochoco National Forest and Crooked River
National Grassland used the following steps to for-
mulate alternatives.

Public Issues and Management

Concerns

Theissues and concerns discussed in Chapter 1 were
condensed and grouped from hundreds of com-
ments received by the Forest from local individuals,
Forest Service employees, and other governing
agencies or councils. National concerns were also
included. This process of sorting, screening, and
condensing represented the first step in the alterna-
tive development process since alternatives attempt
to resolve issues and concerns. Appendix A de-
scribed this process in detail.



Analysis of the Management

Situation (AMS)

The analysis conducted during the AMS produced
essential information for the development of alter-
natives. Benchmarks, discussed more fully in Sec-
tion 6 p.71 to p. 94, and in Chapter 2 were used to:

Define the maximum potentials of the Forest
and Grassland to produce various resource out-
put levels and economic benefits,

Evaluate the complementary and conflicting re-
lationships between and among major market
and non-market benefits,

Identify the range within which integrated alter-
natives could be developed (decision space),
and

Analyze the implications of continued manage-
ment under current direction.

Maximum production potentials developed with
benchmarks enabled the Forest to compare supply
potentials with expected demands. Instances where
the demand exceeded the potential, or where the
potential greatly exceeded the demand, were noted.
These, along with the issues and concerns, provided
a focus for later steps in the process.

Information gathered during these steps was assimi-
lated and analyzed to guide the formulation of alter-
natives. The alternatives reflect a range of future
resource management options for the Forest. Each
major issue, concern, and opportunity was addressed
in one or more of the alternatives. The need to
satisfy legal and regulatory mandates was also a
factor in the development of the alternatives. Fi-
nally, cost efficiency was a consideration throughout
the process. The following discussion is a summary
of the planning actions involved in the formulation
and analysis of the alternatives. The focus will be
upon the roles which the ICO’s and the benchmarks
played in their development,

Development of Aliernative Themes

and Objectives
The Forest used a process to develop alternative
themes and objectives that would help ensure a
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broad range of reasonably distributed alternatives
Based upon the minimum and maximum resource
output levels developed in the AMS, the Forest
Interdisciplinary (ID) team established a number of
output levels for each 1ssue or concern. These out-
puts roughly corresponded with the “quantified
indicators” of issue resolution discussed in Appen-
dix A. In some cases outputs represented produc-
tion levels, such as volume of timber, and in other
cases they represented conditions, such as acres of
old growth habitat. The ID team began to create
alternative themes and objectives by grouping com-
patible output levels for each 1ssue or concern. By
including each outputlevel for eachissue or concern
in an alternative, the ID team ensured that a broad
range of evenly distributed alternatives was consid-
ered.

The Forest next entered a second stage of alterna-
tive theme and objective evaluation. The initial set
of alternatives was evaluated to make sure that
every identified issue or concern was resolved in at
least one alternative in an acceptable manner. The
competitive and complementary relationshipsof the
ICO’s were used as a guide in this process. Alterna-
tives were then evaluated to ensure that they were
sufficiently unique to warrant ful! development. As
aresult of this review, some preliminary alternatives
were consolidated, added, or refined. A previous
section m Chapter 2, Alternatives Considered but
Eliminated from Detailed Study (DEIS, pp. 17-18),
described the preliminary alternatives not fully de-
veloped. A detailed description of alternative themes
and objectives, alternative development, and how
they werederived in response to the Ochoco’s ICO’s
is contained in Ochoco’s Planning Records, 1920 9/
4/84.

In December 1984, the Forest met with the Re-
gional Forester and his Directors to review the
Ochoco AMS and proposed alternatives. The basic
set of eight alternative themes and objectives was
approved at that time by the Regional Forester with
a few relatively minor refinements. The Forest also
agreed with the Regional Forester that three of the
eight should be evaluated and fully developed with
timber harvest schedules that depart from non-de-
clining yield Thus, a set of eleven alternatives was
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then approved for full development and analysis.

In the fall of 1989, the Ochoco National Forest
issued a supplement to the DEIS. In that supple-
ment a new alternative (NC) was developed and
added to the 11 other DEIS alternatives. Formula-
tion of Alternative NC (No Change) was different
than the other alternatives. As mentioned previ-
ously, it was formulated as a result of an appeal by
the Northwest Forest Resource Council. Alterna-
tive NCis designed to represent the existing Timber
Management Plan and, does not comply with all
provisions of the National Forest Management Act
(NFMA) and regulations promulgated by the Secre-
tary of Agriculture to implement NFMA.

Alternatives Considered But
Eliminated From Detailed Study
Between the DEIS and FEIS

Analysis and evaluation of public comment resulted
in the development of a new alternative (I), the
modification of alternatives B and C, the update of
alternative A to reflect the No Action benchmark
and E-Departure and NCbeing carried forward as a
reference point from the DEIS to the FEIS. Alter-
natives B, B-Departure, C, D, E, F, G, H, and H-
Departure are eliminated from further detailed

analysis in this FEIS. These alternatives were ade-
quately addressed in the planning process and dis-
played in the DEIS and have contributed to the
consideration of a reasonable range of alternatives
in the development of the Forest and Grassland
Plans. Based on a thorough review of the public
comments and management concerns, it was deter-
mined that these alternatives could be eliminated at
this point. The modified alternatives carried for-
ward and the new alternative respond to planning
1ssues considered in the DEIS and offer a reason-
able and appropriate range of choice for the deci-
ston on the Forest and Grassland Plans.

See Table B-7-1 for alternafives: eliminated 1n the
FEIS, modified, and created.

Model Formulation and Analysis in
Relation to ICO’s and Cost Efficiency

Alternative development and evaluation 1s a very
complex process during which an enormous amount
of information must be considered. Major factors
contributing to this complexity include the follow-
ing.

Potential management activities must be sched-
uled and evaluated over a long period of time.

TABLE B-7-1

DISPOSITION OF ALTERNATIVES CONSIDERED IN THE FINAL

ALTERNATIVES
TREATMENT Al B B B C [#] DI|E E F G H H | NG cD
Dep | Mod Mod Dep Dep| 7' BNCH 3/
1/ 2f

Detalled Alts in DEIS XXX X XXX X X X1X X | X

DEIS Alts Detalled in FEIS X X | X

DEIS Alts Eiminated in FEIS XX ]|X X XX X X XX

New Alts Detalled in FEIS X X X

A Alternative B-Mod represents evelution and change of Alternative B-plus proposed by timber industry Alternative B-Mod 1s a new
industry alternatve It 1s different than B-Departure in the draft, the latter of which was much the same as Alternative B

/2 Preferred Alternative |

/3 Current Direction Benchmark with National Forest Management Act (NFIMA), Alternative A 1n this FEIS
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The entire Forest and Grassland, nearly one
million acres that are highly diverse, must be
assessed simultaneously.

Potential management activities must be assessed
relative to multiple resource criteria.

Scheduled management activities must be cost-
efficient.

Cost effectiveness and resolution of the ICO’s has
driven the entire process from data and information
collection through model design, alternative formu-
lation and the iterative analysis process. It was nec-
essary to consider these factors in all stages of the
analysis to ensure the formulation of a wide range of
reasonably distributed and cost efficient alterna-
tives that responded to the identified issues and
concerns.

Many sources of data were used to incorporate the
best resource information and cost and dollar value
information available into the Ochoco model. Reso-
lution of the ICQO’s and cost efficiency were met
through careful design of the FORPLAN model,
use of the model to select and schedule prescrip-
tions for each alternative, use of the model 1n se-
quential analyses to help design alternatives and by
conducting supplemental analyses.

The following paragraphs describe how model de-
velopment, alternative formulation, and the analysis
performed relate to resolution of the ICO’s and cost
efficiency. Sections 2,3, and 5 contain more detailed
descriptions of the data collection, model design and
analysis performed. See these sections for the changes
between the DEIS and FEIS.

The central model in this analysis process is called
FORPLAN (FORest PLANning Model).
FORPLAN 15 a computerized hnear programming
model which allows a great deal of flexibility n
formulating a mathematical representation of forest
management interactions and activities. The major
reason for using FORPLAN is to select the most
efficient method of achieving a set of goals and
objectives. Tens of thousands of management op-
tions can be considered simultaneously by FORPLAN.
The Ochoco FORPLAN model is specifically de-
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signed by the Forest ID Team to analyze the eco-
nomic and production trade-offs associated with the
issues and concerns described in Chapter 1.

The first key step in the development of the
FORPLAN Model was to divide the total Forest
and Grassland into analysis areas. Analysis areas are
tracts of land with similar characteristics in terms of
the costs, outputs, and effects that are being ana-
lyzed in the FORPLAN Model. Their boundaries
represented the significant physical, biological, and
economic differences in the way the land responds
to alternative management strategies. And, of course,
the delineations focused upon the planning issues
and concerns. An example of an analysis area on the
Forest is all two-storied ponderosa pine stands, on
steep slopes, contained in roadless areas, on the Big
Summit Ranger District. The Forest developed
analysis areas several times, testing different comba-
nations of land classifications each time, finally lead-
ing to use of analysis area data that most efficiently
reflected the ICO’s and economic factors (see Plan-
ning Records, 1920 7/7/83).

In the FORPLAN model, analysis areas were allo-
cated to management strategies in order to achieve
the resource management objectives of a particular
benchmark analysis or alternative. These strategies
are associated with management areas and contain a
set of standards and guidelines describing how the
resources in that area are to be managed. Manage-
ment areas are delineated by applying a Manage-
ment Strategy (Prescription) to a particular piece of
land. The Forest ID Team developed a complete set
of strategies designed to achieve a wide range of
goals and objectives The Forest’s 1ssues and con-
cerns guided this process. From six to ten different
managementstrategies were available toeach analy-
sis area depending upon its resource production op-
portunities.

The Forest then developed several maps of poten-
tial management areas for each management pre-
scription that could be applied to different portions
of the Forest and Grassland. These maps considered
resource conditions and capabilities, multi-resource
and other-ownership compatbilities, economic effi-
ciency, and non-priced benefits.
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Each of these potential management areas was
analyzed to develop trade-off information. The
Forest’s FORPLAN model was used to assist in this
process. Relative impacts on PNV, big game num-
bers, RVD’s, and timber outputs were assembled for
each potential management area. Using this data
and other information presented on the relative
benefits of managing one area versus another under
a given management prescription, an expanded Forest
Management Team assigned priorities to manage-
ment areas for each alternative. The expanded
management team consisted of the Forest Supervi-
sor and Staff Officers, the Forest ID Team, and the
District Rangers and their principal staff. Using
these priorities and the alternative themes and ob-
jectives, final management area maps were devel-
oped. See Planning Records, 1920 10/02/85 for a
detailed description of this analysis.

Once the management strategies were designed,
“modeling prescriptions” were developed to repre-
sent different methods of management to achieve
the multiple use objectives of each management
strategy. Thesespecific modeling prescriptions were
developed, tested, and selected based to a large
degree upon cost efficiency analysis (see Planning
Records, 1920 9/10/84). In FORPLAN these are
referred to as combinations of management empha-
ses and intensities. Modeling prescriptions are
combinations of scheduled actvities and practices,
and their associated outputs and effects. The model-
ing prescriptions and their range of timing choices
arerepresented as decision variables m FORPLAN.
In other words, specific options concerning how to
manage a particular piece of land over time serve as
the basis for choice in the model. The outputs and
effects associated with the prescription choices are
represented as mathematical coefficients in the
respective decision variables. FORPLAN had from
one to twenty modeling prescriptions to choose
from for each management emphasis for each analy-
sis area. In addition, dozens of different timing pat-
terns and rotation ages were provided for most
management emphasis/management intensity com-
binations on timbered lands.
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Cost efficient coefficients used in the model to rep-
resent management choices were developed with
the aid of various processes and models (including
FORPLAN). These specific modeling procedures
and scheduling options were evaluated and refined
based upon cost efficiency analysis. For example,
the Forest elected to manage and model old growth
habitat with a dedicated stand system based in part
upon economic efficiency considerations (see Plan-
ning Records, 1920 6/21/84). Final procedures for
modeling dispersion of harvest units were adopted
to minimize the impacts on present net value (PNV)
while meeting dispersion objectives (see Planning
Records, 1920 6/13/85). Scheduling options for
management of two-storied stands (the largest tim-
bered stand component on the Forest) were evalu-
ated and refined based upon a cost efficiency analy-
sis (see Planning Records, 1920 9/10/84).

Development of potential timber volume yields from
management of existing timber stands required a
Forest-wide timber inventory in 1981 to 1982. Yields
from future stands were developed by calibrating
testing areas using the Ochoco PROGNOSIS Model

This per acre analysis was then combined with a
Forest-wide prescription scheduling analysis within
FORPLAN. As a result of this analysis, additional
yield tables were developed with different practices
and timing muxes. This iterative process culminated
in the Ochoco’s Model having a wide range of
management 1ntensities to ensure examination of a
full range of management opportunities and pro-
vided for maximum flexibility to the Ochoco’s
FORPLAN Model for optimization.

Forage yields were adaptations of Regional aver-
ages to Ochoco conditions. Range water develop-
ments were analyzed and those which were eco-
nomically efficient were included in all benchmarks
and alternatives. The relationship between timber
stand conditions and big game animal energetics was
developed and tied to elk cover quality and repre-
sented directly in yield tables. Having this relation-
ship directly represented in the Model allows
FORPLAN to pick the most cost efficient means of
meeting the big game requirements under the vari-
ous benchmarks and alternatives.



The trade-offs between livestock and recreation
uses in riparian areas were also examined in an
economic analysis and used accordingly in all bench-
marks and alternatives.

Other types of analyses were performed with
FORPLAN, both to evaluate different mixes of
goals and objectives, and to fully evaluate choices
not explicity analyzed within FORPLAN. An analy-
sis in the latter category examined the relative cost
efficiencies of different management prescriptions
and the timing of initial entry, as applied to individ-
ual roadless areas. The Ochoco FORPLAN model
was not able to validly analyze these choices with a
single model run, so sequential analyses were per-
formed to provide economic efficiency trade-off
data (see Planning Records, 1920 10/03/85).

Different mixes of goals and objectives were exam-
ined to provide cost efficiency information relative
to competitionbetween market and assigned values.
The opportunity costs and cost efficiency of eco-
nomic assumptions, management requirements and
timber harvest policies were also examined.

A final analysis conceming the ICO’s revolved around
a series of feasibility screens applied to the schedul-
ing results of all alternatives. Items considered in-
cluded: 1) timber volume available in the Burns-
Hines timbershed over time, 2) timber species mix,
3) logging systems mix, 4) reforestation methods
mix, and 5) ability to meet watershed requirements.
Minor adjustments needed to produce implementable
alternatives were made, and the alternatives pre-
pared for complete analysis and evaluation. (See
Planning Records, 1920 10/04/85 for a complete
discussion of this analysis.)

The processes described above have provided reli-
able coefficients that were developed with the ICO’s
and cost efficiency in mind. They result in the Ochoco’s
FORPLAN model being capable of determining
cost efficient prescription assignment and schedul-
ing under the various goals and objectives of all
benchmarks and alternatives. This guarantees valid
results because these coefficients provide the bases
for the model to discriminate between the various
management options available.
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Cost Efficiency and Scheduling of

Management Activities

Having assured that the Ochoco’s FORPLAN model
design was valid, responsive to the ICO’s, and cost
efficient, and that management area assignment
best fit the goals and objectives of the alternative
and/or benchmark, the final step in assuring a cost
efficient solution for a particular alternative or
benchmark was to schedule management activities
over time in a most cost efficient manner. This was
accomplished using the Ochoco’s FORPLAN Model.

The model was used to analyze the most economi-
cally efficient outputs and effects associated with
the achievement of the multiple use objectives of an
alternative. Which prescriptions FORPLAN selected
depended upon the objective function and the set of
constraints used to represent a particular bench-
mark or land management plan alternative. Usually,
the objective function was to maximize PNV or the
production of timber. These were subject to first sat-
isfying all the specified constraints. The constrants
were designed to guarantee the spatialand temporal
feasibility of land allocation and harvest scheduling
choices in order to achieve multiple use objectives.
The following is a list of some of the types of con-
straints used:

Constraints on timber harvest flow, rotation
length, and ending inventory,

Harvest dispersion objectives,

Constraints on the acreages of analysis areas
available to certain management strategies,

Rate of timber harvest restrictions in riparian
areas and scenic corridors, and

Cover requirements for elk.

Once the model had determined that a feasible
solution existed by satisfying all of the constraints, it
would then search for the set of prescriptions and
timing choices which permitted it to optimize the
solution according to the specified objective func-
tion.

In the case of those benchmarks and aiternatives
which used a maximize PNV objective function, this
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ensured a cost efficient schedule of management
activities. Those alternatives or benchmarks using
an objective function other then maximize PNV
were then “rolled over.” This means that the out-
puts which were maximized became constraints and
the model was run again using a maximize PNV ob-
jective function.

Several computerized models and systems were used
to facilitate and supplement the use of FORPLAN
in the evaluation of an alternative. Operation of the
Ochoco FORPLAN model required frequent cal-
culation of acreage data. A computerized grid cell
mapping system (RZMAP) was built and used to
meet this need and provide other essential informa-
tion. After obtaining a feasible FORPLAN solution
that met the applicable goals and objectives, several
additional models were used to help analyze eco-
nomic implications. These are described in more
detail in Sections 3 and 4. An input-output mode!
derived from the IMPLAN system was calibrated to
local conditions and used to estimate the effects on
local jobs and income by alternative or benchmark.
Timber volumes scheduled by analysis arca and
management prescriptions were distributed onto a
road network model (MINCOST) to determine the
most cost efficient road investment and mainte-
nance program. The final modeling link in the analy-
sis process used a computerized spreadsheet pro-
gram to calculate total budget costs, economic val-
ues and receipts, efficiency measures, and other
intermediate results.

Common Constraints

The FORPLAN model was used to estimate the
timber related management activities, economic
consequences, and outputs by reflecting the mul-
tiple use resource management objectives of each
alternative through a given set of constraints. Many
of the constraints used to help formulate and char-
acterize the different alternatives were the same
across all alternatives. These were necessary in or-
der to meet minimum management requirements,
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existing laws and policies, or the objectives of pre-
scriptions. There were also constraints which, while
serving common purposes across all of the alterna-
tives, varied in the amounts and locations to which
they were applied. In addition, there were con-
straints which were totally unique to a particular
alternative.

In the following discussion, those constraints which
were applied in common to all alternatives will be
presented 1n terms of their purpose and rationale.
The common constraints will be separated into 3
categories: 1) those needed to meet legal and man-
agement requirements; 2) those needed to ensure
biological feasibility, and 3) those needed to ensure
administrative/ operational feasibility. The constraints
which were more or less unique and those whose
amounts and locations vary between the alterna-
tives will be discussed in the next section pertaining
to the development of alternatives.

Constraints Needed to Meet
Legal, Policy and Management
Requirements

Ending Inventory Constraints

Purpose:

The use of this constraint ensures that the total
mventory volume left at the conclusion of the har-
vest scheduling planning horizon (150 years) will
equal or exceed the volume that would occur in a
regulated forest managed in accordance with the
prescriptions selected for regenerated timber.

Rationale

If this constraint were not used, the FORPLAN
model would have no incentive to leave enough
mnventory at the end of the harvest scheduling hori-
zon to sustain the harvest levels into perpetuity.

Tradeoff:

Since some volume which is available for harvest at
the end of the harvest scheduling horizon must be
reserved for future decades, timber related outputs
and benefits will be reduced.



Link to Long-Term Sustained Yield

Constraint

Purpose:

Assures that timber harvest in the last period of the
planning horizon is equal to or less than that which
can be harvested indefinitely.

Rationale:
This along with the Ending Inventory Constraint
ensures that harvest equals or is close to growth 1n
perpetuity.

Tradeoff:

As with the ending inventory constraints this con-
straint may result in the reduction of timber related
outputs and benefits.

No Regeneration Harvest Until
Stands Have Reached 95% of
Culmination of Mean Annual

Increment

Purpose:
Ensures a mmimum tree size and fullsite utilization.

Rationale:

The model could potentially harvest stands before
the full utilization of the site and where the average
tree diameter is inappropriate.

Tradeoff:

The Ochoco’s FORPLAN model characterizes the
Ochoco as adeficit forest in which the LRSY levelis
not binding on the ASQ. As a result, rotation short
of culmination has a positive effect on the ASQlevel
because higher yield managed stands are brought
into production earlier. An analysis determined that
restricting rotation ages to CMAI results in a maxi-
mum decrease of one percent in PNV and a two
percent decrease in first decade timber volume.

Model updates described in Section 3 have resulted
in the model characterizing the Ochoco as a surplus
Forest in which the LRSY land 1s binding on the
ASQ. As a result, rotation short of culmination has
little to no effect on ASQ because moving rotation
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ages forward from their biological potential has a
tendency to reduce LRSY which would further impact
the ASQ.

Timber Harvest Scheduled Only on
Lands Classified as Suitable Through

the Stage | Suitability Analysis
Purpose:

Prevent scheduled harvest from lands not meeting
Stage I suitability criteria.

Rationale:
It 15 very likely that FORPLAN would schedule
harvest from these lands 1f given the choice.

Tradeoff*

Because some of these lands contain merchantable
timber volume, timber related outputs and benelfits
will be reduced.

Forty-Acre Unit Size/Logical Leave
Unit Dispersion Constraints

Purpose:

This constramt is used so that the resulting FORPLAN
harvestscheduling solutionisincompliance with the
Regulations 36 CFR 219.27(d)(2) which states that
even-aged regeneration harvest units do not exceed
40 acres n size and that these openings are sepa-
rated by logical harvest units.

Rationale

If these constraints were not used, the FORPLAN
model could schedule for harvest in one decade
large contiguous acreages of stands 1n order to best
meet its objective function. To prevent this, upper
limit constraints are placed on the proportion of an
area that can be in harvest created openings at one
time. The area is specified by combining analysis
area and management emphases.

Tradeoffs.

These constraints have the potential to restrict
FORPLAN’s freedom in the way it schedules the
harvesting of timber to meet its objectives. Analysis
performed on these constraints during the AMS
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indicated that a maximum of 3.4 percent reduction
in PNV and no reduction in the ASQ is possible
when the ASQ is set using a maximize PNV objec-
tive function. When the ASQ is set with a maximize
timber objective function some reduction in ASQ is
also expected. The cost of these constraints would
be offset slightly due to the increase in elk they pro-
duce. Application of these constraints aiso elimi-
nates the need for, or reduces the impact of, various
feasibility constraints such as constraints on species
mig, slope and condition class.

These constraints are completely overlapped by the
watershed dispersion constramnts. As a result they
will have no impact within an alternative.

Watershed Dispersion Constraints

Purpose:

The upper limit of a watershed in a cutover state is
limited to 25 percent to 35 percent depending onthe
watershed’s sensitivity level. These constraints are
usedso thatthe resulting FORPLAN harvest sched-
uling solution is in compliance with the regulations
36 CFR 219.27(a,d&c), (Conservation of Soil and
Water Resources).

Rationale:

Without these constraints FORPLAN could sched-
ule more harvest activities in individual watersheds
than their sensitivity levels indicate they can absorb.

Trade offs:

These constraints have the potential to restrict
FORPLAN’s freedom in the way it schedules the
harvesting of timber to meet its objectives. Analysis
performed on these constraints during the AMS
indicated that a maximum of 9 percent reduction in
PNV and a 4.3 reduction in the ASQ is possible.

The cost of these constraints would be offset slightly
due to the increase in elk they produce. Application
of these constraints also eliminates the need for or
reduces the impact of various feasibility constraints
such as constraints on species mix, slope and condi-
tion class.
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Harvest Scheduling Constraints and
Less Intensive Silvicultural
Prescriptions Applied to Riparian
Areas

Purpose:

To meet management requirements for riparian
areas as stated in Regulations 36 CFR 219.27(¢).

Rationale:
General forest scheduling and prescriptions are too
intensive to ensure meeting riparian requirements.

Tradeoff:

Analysis conducted for the AMS indicated that a
maximum of 1 percent in timber related outputs and
benefits would be expected.

Inventory Constraints for Old Growth

Dependent Wildlife Species

Purpose:

These constraints are applied to ensure that the
wildlife habitat management requirements for pil-
eated woodpeckers, pine martens, etc. are satisfied
in accordance with the regulation.

Rationale:

All of these species are dependent upon mature and
overmature stands of trees for their habitat. These
constraints were designed to maintain at least the
MR levels of habitat for these species. If they were
not applied, it is very likely that FORPLAN would
convert all or most of the mature and overmature
suitable habitat to young managed plantations by
the fifth decade.

Trade offs:

Timber related outputs and benefits will be reduced
because timber harvesting is excluded on 18,000
acres of forested lands. Analysis indicates that the
maximum effect would be a reduction of 2.6 percent
on ASQ and 3.2 percent on PNV.

For a more detailed discussion of constraints 4 through
8 see section 6 of Appendx B and Appendix F.



Constraints needed to meet
Biological Concerns

Limit Amount of Commercial
Thinning Allowed on Ponderosa Pine

Sapling Stands.

Purpose:

Because of the aggregation of data within the model,
not all acres in this condition class are capable of
being thinned. The main reasons are due to age and/
or stand condition.

Rationale:

The model could possibly schedule commercial thin-
ning on more acres of this class than is actually
feasible.

Trade offs:

These constraints have the potential to restrict
FORPLAN’s freedom in the way 1t schedules the
harvesting of timber fo meet its objectives. Their
potential effect on ASQ and PNV is minor.

Limit Amount of Overstory Removal

in Mixed Conifer Two-Storied Stands
Purpose:

Not all acres in this condition class are capable of
having the understory managed due to the under-
story’s condition, species mix, remaining volume
and/or residual fuels.

Rationale:
The mode! potential could schedule overstory re-
moval on more acres than is feasible.

Trade offs:

These constraints have the potential to restrict
FORPLAN’s freedom in the way it schedules the
harvesting of timber to meet its objectives, Their
potential effect on ASQ and PNV is minor.
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Limit Amount of Acres that can be
Reforested by Planting at Increased

Stocking Levels

Purpose:

Planting at increased stocking levels is not feasible
on all soil types.

Rationale:

The model could potentially schedule all acres to be
planted at increased stocking levels regardless of
s0il types.

Trade offs:

Under alternatives which manage the umber re-
source more intensively than is economically effi-
cient, these constramts could result in a minor re-
duction in ASQ and a slight increase in PNV,

Reforestation with Natural
Regeneration Limited in both Pine

and Mixed Conifer Stands

Purpose:

Not all areas of the forest are suited to natural
regeneration. This is due erther to an unacceptable
time lag to become satisfactorily stocked and/or
potential disease problems.

Rationale:
FORPLAN could schedule more acres than feasible
with natural regeneration.

Trade offs:
Potentially, these constraints could have a minor
effect on PNV (negative) and ASQ (positive).

Limitation on Acres FORPLAN can

Schedule for Range Improvement

Purpose:
Treatment will be allowed only on those acres which
are biologically feasible and/or cost efficient.
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Rationale:
FORPLAN could potentially schedule treatment
on more acres than feasible or cost efficient.

Trade offs:

This limits the amount of forage production which in
turn limits the amount of AUM’s. This will increase
PNV slightly.

Total Effects for all Biological

Constraints

An infout analysis, performed on all the above bio-
logical constraints, using the maximum PNV bench-
mark, indicates a maximum decrease of a tenth of a
percent in ASQ and an increase of a tenth of a
percent in PNV.

Constraints Needed to Meet
Administrative/Operational
Concerns

Limit Acres of Two-Story Pine on
Slopes (Less than 30 Percent) Able
to Receive Overstory Removal and
Precommercial Thinning of the

Understory

Purpose:

Duetothe heavyfuelloadingin thesenaturalstands,
only a percentage of these stands needing precom-
mercial thinning could feasibly have the resuiting
slash treated.

Rationale:

The model could potentially schedule more acres of
this stand component to receive a precommercial
thinning than is feasible.

Trade offs:
Potentially, these constraints could have a minor
effect on PNV (negative and ASQ (positive).
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Limit Low Site Pine Regeneration

Harvest to 20 Percent per Decade
Purpose:

This condition class is comprised of scattered patches
around the fringes of the main pine stands. It 1s not
feasible to harvest these as a separate component.
Instead they would have to be sold mixed in with
other pine sales.

Rationale:

Because these are an independent analysis areas the
model could schedule the entire condition class for
harvest in a single decade.

Trade offs:

These constraints have the potential fo restrict
FORPLAN’s freedom 1n the way it schedules the
harvesting of timber to meet its objectives. Their
potential effect on ASQ and PNV 1s minor.

Limit Timber Harvest Activities on

Slopes Less than 30 Percent

Purpose:

These constraints are applied to ensure FORPLAN
scheduled timber harvests are applied to a mix of
slope classes. This 15 necessary to accommodate
local logging capabilities and logical sale layout

Rationale:

Without this constraint FORPLAN could schedule
anunacceptable mix of slope classes and fluctuation
between decades.

Trade offs:
Potentially these constraints could have a minor
effect on PNV (negative) and ASQ (positive).

Total Effects of All Administrative/

Operational Constraints

An infout analysis, performed on all the above
administrative/foperational constraints, using the Max
PNV Benchmark indicates amaximum decrease of a
tenth of a percent in PNV and an increase of a tenth
of a percent 1n ASQ.



Development of
Alternatives

Introduction

The following discussion pertains to the develop-
ment of the twelve alternatives displayed in the
DEIS, the updated DEIS alternatives brought for-
ward, and the new FEIS alternatives. The focus will
be upon describing the purpose of each alternative
and identifying the constraints used to characterize
them so that their multiple resource management
objectives were achieved as efficiently as possible.
As previously discussed, the “No Change” Alterna-
tive was developed in response to decisions made by
the Chief of the Forest Service and Deputy Assis-
tant Secretary Douglas MacCleary regarding appeal
number 1588, brought by the Northwest Forest
Resource Council on May 19, 1986. The appeal
centered on a decision by the Regional Forester to
“require inclusion of (MR’s) in the current Direc-
tion Alternative for each Forest Plan”. The sub-
stance of the appeal was that a “true no-action
alternative representing current management plan”
was not included in Forest Plan EIS’s. The No
Change Alternative is designed to represent the
existing Timber Management Plan and does not
comply with all provisions of the National Forest
Management Act (NFMA) and regulations promul-
gated by the Secretary of Agriculture to implement
NFMA.

Each alternative is a combination of land uses, forest
management activities, and resource outputs. As
such, alternatives must consider the resource pro-
duction capabilities (both the high and low limita-
tions) of the many different areas on the Forest and
Grassland. Each alternative is designed to manage
the land to achieve predetermined goals and objec-
tives. Some of these objectives, such as maintaining
clean air and water, are common to allof the alterna-
tives, other objectives, such as providing a certain
mix and amount of resource outputs, vary between
the alternatives. Several steps were involved in the
development and analysis of the alternatives. They
can be summarized as follows.

National and Regional direction, the planning
Issues, Concerns and Opportunities, and the
benchmark analyses were all used to help define
a broad range of reasonable management alter-
natives which needed to be developed.

Within that range, alternatives with different
management philosophies, goals and objectives
were developed so as to reflect a wide range of
choices concerning the best way to manage the
Forest in order to maximize net public benefits.

Once the management philosophies, goals and
objectives for all of the alternatives were deter-
mined, a land use pattern for the Forest was de-
veloped to reflect the intent of each alternative.

Other resource management objectives for each
alternative were formulated in terms of con-
straints on activities, resource mixes and output
levels, etc. in order to fully characterize the
purpose of the alternative.

FORPLAN was then used to analyze the timber
and range related outputs and effects for each
alternative.

The results from the original FORPLAN runs
were examined with regards to howwell the pre-
determined goals and objectives of the alterna-
tive were achieved. Biological and administra-
tive/operational concerns were also considered
atthis time. Depending onhow well the alterna-
tive met all these considerations, land alloca-
tions and/or constraints to protect other re-
sourceobjectiveswere adjusted and FORPLAN
run agamn. This process continued until all objec-
tives and concerns for all alternatives were ade-
quately resolved.

The Transportation Network Model, and var-
ous customized software packages and electrome
spreadsheets were then used to evaluate other
outputs and effects associated with each alter-
native. Based on the results of this analysis, ad-
ditional FORPLAN runs may or may not have
been necessary to finish the alternative.

In the following discussion, the purpose of each
alternative, the criteria and assumptions underlying
its development, and 1ts accompanying constraints



FEIS
Appendix B

are presented. The constraints presented are those
which were used in the final FORPLAN formula-
tion of the alternative as it appears in the DEIS.

The tradeoffs associated with the individual con-
straint sets within each alternative are also discussed
per the requirements of the May 17th outline for
Appendix B, Section 7 Part C, and Section 8 Part D.
The requirements of these two sections seemed to
duplicate each other, so they were combined into
this one section.

“With and without” constraint analysis was per-
formed on the Max PNV Benchmark and a multiple
use issue driven alternative (see Planning Records,
1920 11/85). Table B-7-2 summarizes this informa-
tion and shows the maximum and minimum cost for
each constraint type developed with this process.
The following paragraph described the “with and
without” process.

The opportunity costs associated with the Max PNV
Benchmark should represent close to the maximum

possible for an individual constraint within the con-
textof any alternative. Development of these “maxi-
mum” indwvidual constraint costs was accomplished
by applying a few acres to the constraint in question
and running the Max PNV Benchmark over. The
fewer acres to which the constraints are applied, the
less ability the model has to minimize their impact.
As a result these costs should represent the maxi-
mum in the context of any alternative. Development
of the constraint cost was accomplished by compar-
ingthe change in PNV between this run and the Max
PNV Benchmark and dividing by the number of
acres it was applied to. This process was used for all
constraint types. The opportunity cost associated
with the multiple use 1ssue driven alternative fol-
lowed the same procedures. In this case, acres were
removed from the constraint type and the alterna-
tive run again. Because these costs were developed
with all constraint types present and applied to large
acreage these costs should represent close to the
minimum these constraints would costin the context
of any alternative.

TABLE B-7-2
RANGE OF OPPORTUNITY COSTS FOR CONSTRAINTS

1st Decade ft3/Ac Dollars/Ac
Benchmark Alternative Benchmark Alternative
{Maxamum) {Mirnmum) (Maximum) (Minimum)
Visuals
Retention 361 48 13999 864 96 148 74
Partial Retention 344 49 13341 80779 138 91
Semipnimitive
Nonmotonzed 400 34 295 95 72064 20517
Motonzed 188 68 141 98 401 92 114 43
Big Game 5314 4585 125 42 49 54
Old Growth 362 57 27284 87307 248 57
Maintain Ripanan 0 0 670 60 670 60
Wilderness 400 34 295 85 72064 20517
BNA 400 34 295 85 73217 21817
Snags (every 20%) 2 - 2 5% of total value 2 - 2 5% of total value
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“With and without” analysis was not performed for
each alternative. The process would have been
complex and the cost would have been prohibitive.

Alternative NC

The purpose of the “no change” alternative (Alter-
native NC) was in response to Appeal 1588, filed
May 19, 1986, by the Northwest Forest Resource
Council in which they requested that a “true no
action alternative representing current management
plans beincluded in Forest Plans and environmental
impact statements.

Alternative NCis very similar to the no action alter-
native (Alternative A) described and analyzed in the
Draft Environmental Impact Statement. Both were
originally developed without National Forest Man-
agement Act (NFMA) requirements. This NC Al-
ternative is based on the Timber Resource Plan
which, in turn, is based onland allocations and other
management decisions made in the three unit plans:
Ochoco-Crooked River (1979), Silvies-Malheur
(1978), and South Fork (1978).

Alternative NC differs from Alternative A in this
FEIS in that each is based on a different computer
model, timber inventory, and yield tables. Also, there
are some differences in the way old growth and big
game habitat would be managed, resulting in poten-
tial differences in environmental effect, and finally
Alternative A has incorporated MR’s.

Criteria and assumptions underlying
the development of this Alternative

are:
Unit Plan direction was incorporated if it does
not conflict with Timber Resource Plan direc-
tion.

It will be based on existing management direc-
tion provided by the Timber Resource Plan.

Only NFMA requirements that are part of acur-
rent direction as established in the Timber Re-
source Plan and unit plans are included.

The yield tables used in the 1979 Timber Re-
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source Plan (the basis for Alternative NC) were
developed in 1975 for the entire Blue Mountain
area without benefit of computer models. One
set of yield tables was made for each timber type
(Appendix D, Timber Resource Plan, 1979).

The Timber Resource Plan was modeled using
Timber RAM (Resource Allocation Method), a
linear program that is less sophisticated than the
FORPLAN model used todevelop the other al-
ternatives. Timber RAM cannot consider eco-
nomics or other resource constraints as
FORPLAN does. All calculations were based
on application of shelterwood silvicultural sys-
tem with planting,, but the option of using other
prescriptions was left open (Timber Resource
Plan, pp. 15-16).

Alternative NCwas based on the 1972 timber in-
ventory. Alternative A (and all other alterna-
tives) were based on the 1982 timber inventory.

The method for determining timber land suita-
bility in Alternative NC was different from the
NFMA-mandated methods used for Alterna-
tive A (and all other alternatives).

The suitable timber base in Alternative NC was
taken from the Timber Resource Plan. Land alloca-
tions from the unit plans were deducted from the
timber base 1n the reserved or deferred categories,
or included as commercial forest land in one of four
categories: standard component, special component,
marginal component, or unregulated. The commer-
cial forest land in the Timber Resource Plan (ad-
justed for the Oregon Wilderness Act) 1s 535,253
acres.

Alternative A (No Action)

The purpose of the “No Action” Alternative re-
quired by NFPA 1s to portray a description of the
outputs and effects that could be expected to occur
if the current management direction is continued
This alternative was formulated using the four Unit
Plans (Ochoco-Crooked River, Silvies-Malheur,
South Fork of the John Day, and the Crooked River
National Grassland), and the Timber Resource Plan.
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It was not specifically designed to address the iden-
tified planning Issues, Concerns and Opportunities.
The interpretations the Forest made results in an
alternative with a blend of resource emphasis. The
timber, range, big game, roadless, scenic, riparian,
old growth, snag dependent wildlife species and
dispersed recreation resources are all managed at
levels less than maximum but more than mmimum.

Criteria and assumptions underlying
the development of this Alternative

are:
It will be based on existing land use patterns and
management direction provided by the four Unit
Plans and the Timber Resource Plan.

Timber harvest is scheduled on a nondeclining
yield basis. Current direction s to intensively
manage tumbered stands to the degree consis-
tent with other resource requirements identi-
fied in the Unit Plans. This involves planting
harvested units with genetically superior seed-
lings, planting at increased stocking levels, pre-
commercial thinning to control the spacing of
trees, one to three commercial thinnings both to
harvest trees early and concentrate growth on
the remaining trees, and managing for a rotation
age close to the time where average annual
growth 15 highest. This type of management is
planned for the majority of the Forest’s acres.
Other resource requirements for some lands
may either prohibit timber harvesting (old growth
and roadless recreation management), lengthen
rotations (riparian areas and scenic corridors),
or alter thinning practices (big game emphasis
areas).

Current direction is to make forage available for
livestock use at levels that do not cause conflicts
with other resources. Livestock numbers will be
similar to current levels.

Additional Constraints
In addition to the common constraints described 1n
Section 6, other unique constraints were also used 1n
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order to help achicve the objectives of this Alterna-
tive. These additional constraintswere incorporated
nto the development of the Alternative for which
the results are summarized in Table B-7-3. The
purpose, rationale and tradeoffs associated with
each of these unique individual constraints, or con-
straint sets, is discussed below.

Nondeclining Yield Constraints

Purpose:

To ensure that the timber volume harvested 1n any
decade is greater than or equal to the timber volume
harvested in the preceding decade. Current man-
agement direction is based on nondeclining yield.

Rationale'

Without these constraints, FORPLAN could sched-
ule harvest levels which rise and fall erratically. This
would not be consistent with current management
plans.

Trade offs*

Since both the Max PNV Benchmark and Alterna-
tive A schedule the harvesting of timber under
nondeclining flow, the tradeoffs of imposing these
constraints on this Alternative are not measurable
by comparing the two. However, by imposing the
nondeclining flow constraints, the model’s flexibility
to harvest timber in such a way as to maximize PNV
is reduced. Therefore, carly decade economic re-
turns and timber output levels are traded off n
exchange for stable long term harvest levels. Com-
paring departure timber harvest schedules within
other alternatives indicates that it is possible that
relaxing this constraint could result 1n a maximum
increase of 16 percent 1n the first decade ASQ and a
two percent increase i1n PNV.

Snag Level Constraints

Purpose.

Habitat for cavity dwelling species (snags) is man-
aged to provide for 55 percent of maximum poten-
tial populations across the Forest. Current manage-
ment direction is providing for this Jevel. In order to
meet this objective all timber yield tables for timber,
range and big game emphases provided snag habitat
at the 40 and 60 percent level respectively



Rationale:

Without specifically providing for this level,
FORPLAN would select timber yield tables which
only provide snag habitat at the MMR level.

Trade offs*
Because these constraints limit the volume of timber

thatcan be harvested on a per acre basis, they reduce
both the ASQ and PNV.

Limit the amount of planting at increased
stocking levels in any one decade to 75
percent for any working group needing
reforestation.

Purpose:

Not only is there a biological limit on the total acres
for this practice (see Common Constrants), but an
operational limit as well. Because the soil types
amenable to this practice are intermixed with other
soil types, itis practical to schedule this reforestation
method on only a portion of those acres needing
reforestation in any one decade.

Rationale:

Because of the intensity of timber management in
this alternative, FORPLAN could schedule this
practice on all acres needing reforestation in the
early decade.

Trade offs:

Since planting at increased stocking results in higher
future stand volumes and or earlier rotation ages,
these constraints restrict FORPLAN’s harvest sched-
uling flexibility. Analysis indicates that imposition of
these constraints has a shightly negative effect on
first decade ASQ (less than one percent) and be-
cause of the high cost of this activity, a slightly
positive effect on PNV (less than one percent).

Use of a maximize timber objective function
to set the ASQ

Purpose:

Current management direction is to manage inten-
sively for timber production.

Rationale:

Without the use of this objective function it would
not be possible to meet both the current harvest
level and other resource objectives.
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Trade offs*

Under this objective function, the Model selects
more mtensive management practices and sched-
ules harvest from more costly and less valuable
stands which have higher growth potential than
would be selected with the use of a maximize PNV
objective function. As a result, first decade ASQ is
significantly higher and PNV is significantly lower.

Resource Objective Constraints

Purpose:

These constraints were applied so that the multiple
resource land use pattern of the current land man-
agement plans would be correctly represented across
all of the FORPLAN analysis areas.

Rationale:

Many ofthe wildlife, recreation, and other resources
on the Forest are not represented with output and
value coefficients in FORPLAN. In the absence of
these constraints, the Modelwould only have timber
and range related values available to it for making
land allocation choices. These constraints idicate
howmany acres of each analysis area are allocated to
particular multiple resonrce management objective.
These acreage figures are in addition to those found
m the Max PNV Benchmark. FORPLAN then decides
whichschedule of management activities, and which
level of capital investment is the most efficient in
order to meet the overall objectives of the Alterna-
tive. The breakdown of acres allocated to the vari-
ous resource objectives for this Alternative is dis-
played in Table B-7-3.

TABLE B-7-3
RESOURCE OBJECTIVES FOR ALTERNATIVE A

Resource Objective Acres
-
Big Game
Summer & Winter Range 93,930
Old Growth 18,200
Scenic Views
Retention Foreground 32,172
Partial Retention Foreground 55,312
Semipnimitive Nonmoterized 31,455
Ripanan - Acceptable 12,210
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Trade offs*

As Table B-7-4 mdicates, all resource objectives
have a negative impact on both PNV and first dec-
ade ASQ. This is a result of these resource objec-
tives hmiting the percentage of an emphasis area
that can be harvested in a decade, extending rota-
tion ages or miting the intensity of management.
All resource objectives have a significant cost This
is a result of large acreage being applied to all these
resource objectives.

Alternative B-Modified

The mtent of this alternative in the DEIS (Alterna-
tive B) was to meet the 1980 RPA timber and range
program targets, as identified for the Forest and
Grassland in the Regional Gude, with a timber
harvest schedule based on nondechning yield. This
aliernative was very sumuilar to the max timber bench-
mark. This alternative focuses heavily on intensive

management to produce timber and range products
Special provisions were also made to provide enough
firewood to meet identified local demand Other
resources were managed at minimum levels. Alter-
native B’s basic philosophy of intensive timber man-
agement has been modified to emphasize other
resource management where compatible with tim-
ber Also, for some resources (selected roadless
areas, visual corridors, etc), timber volume was given
up to provide for these resources.

The criteria and assumptions
underlying the development of this

Alternative are:
Forage would be made available for livestock use at
the current level (75,000 AUM’s).

Timber harvest is scheduled on a nondeclining yield
basis. Intensive timber management practices would
be applied to many of the suitable acres. This involves

TABLE B-7-4
ALTERNATIVE A
OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/

ASQ (1st Decade Discount Benefits Discounted Costs
Resource Objechive PNV (M $) MMCE) (M 8) M $)
PNV Benchmark 512 229 754 242
Alternative A 421 193 657 236
Total Cost -91 -36 -97 -6
PNV (M $) ASQ (1st Dacade MMCF)
Increased ASQ * 176 +85
Visual
Retention 7e 70
Parttal Refention 117 -80
Semiprimitive Nonmetorized a7 -161
Big Game 72 -49
Old Growth 72 56
Ripanan 58
Snags 246 89

[

* Intensity of timber management increased through the use of a maximized timber objective function

1/ Only these resource objectives which have an opportunity cost are porrayed
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planting harvested units with genetically superior
seedlings, planting at increased stocking levels,
precommercial thinning to control the spacing of
trees, up to three commercial thinnings both to
harvest trees early and concentrate growth on the
remaining trees, and managing for a rotation age
close to the point in time where average annual
growth is highest.

Approximately 120,000 acres of ponderosa pine stands
would be managed under an uneven-age manage-
ment system.

Allriparian areas would be managed to achieve and/
or maintain an “excellent” classification.

Big game habitat would receive some special man-
agement on 171,500 acres of General Forest Winter
Range.

Corridors along many of the principal roadways
would be managed to retain their scenic values
(34,000 acres).

Old growth would receive a low emphasis (18,000
acres).

Habitat for cavity dwelling species (snags) would be
managed at the 20 percent of potential populations
(MR level).

Portions of Lookout Mountain and Silver Creek
would be managed to retain their roadless character.
A modified roadless area (Squaw Creek) would also
be created.

Special protection would be provided for dispersed
recreationsites (Deep Creek, Bandit Springs, Steins
Pillar, and Round Mountain recreation trail man-
agement areas).

Additional campgrounds would be added and the
trail system would be significantly expanded.

Additional Constraints

In addition to the common constraints described in
Section 7, other unique constraints were also used in
order to help achieve the objectives of this Alterna-
tive. These additional constraintswere incorporated
into the development of the Alternative. The results
are summarized in Table B-7-5. The purpose, ra-
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tionale and trade-offs associated with each of these
unique individual constraints, or constraint sets, 1s
discussed below.

Nondeclining Yield Constraint

Purpose:

To ensure that the timber volume harvested 1n any
decade is greater than or equal to the timber volume
harvested in the preceding decades to meet the
requirements set in CFR 219.16(a).

Rationale:

Without this constraint FORPLAN could schedule
harvest levels which rise and fall erratically. This
would not meet the intent of the CFR regulations or
the objective of the alternative.

Trade offs.

Since both the Max PNV Benchmark and Alterna-
tive B schedule the harvesting of timber under
nondeclining flow, the tradeoffs of imposing these
constraints on this alternative are not measurable by
comparing the two. However, in general, by impos-
ing the nondeclining flow constraints, the model’s
flexibility to harvest timber in such a way as to
maximize PNV is reduced. Therefore, early decade
economic returns and timber output levels are traded
off in exchange for stable long term harvest levels.
Comparing departure timber harvest schedules within
other alternatives, it is possible that relaxing this
constraint could result in a maximum increase of 16
percent in the first decade ASQ and a 2 percent
increase in PNV.

Limrt the amount of planting at increased
stocking levels to 75 percent for any
working group needing reforestation in any
one decade

Purpose:

Not only 1s there a biological limit on the total acres
for this practice (see Common Constraints), but an
operational limit as well. Because the soil types
amendable to this practice are intermixed with other
soil types, it is practical to schedule this reforestation
method on only a portion of those acres needing
reforestation in any one decade.

Rationale.
Because of the intensity of timber management 1n
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this alternative, FORPLAN could schedule this
practice on all acres needing reforestation in the
early decade.

Trade offs

Since planting at increased stocking results in higher
future stand volumes and or earlier rotation ages,
these constraints restrict FORPLAN's harvest sched-
uling flexibility. Analysis indicates that imposition of
these constraints has a slightly negative effect on
first decade ASQ (less than one percent) and be-
cause of the high cost of this activity, a slightly
positive effect on PNV (less than one percent).

Use of a Maximized Timber Objective
Function to set the ASQ

Purpose,

To help meet RPA timber harvest targets.

Rationale:

Without the use of this objective function this alter-
native could not meet RPA timber targets.

Trade offs;

Under this objective function, the model selects
more intensive management practices, and sched-
ules timber harvests from more costly and less valu-
able stands with higher growth potential, thanwould
be selected with the use of a maximize PNV objec-
tive function. As a result, first decade ASQ s signifi-
cantly higher and PNV is significantly lower.

Constrain 120,000 acres of ponderosa pine
to uneven-aged management

Purpose,

To ensure the Forest Plan selects a portion of the
ponderosa pme stands for uneven-aged manage-
ment.

Rationale:
Without it FORPLAN would not select any acres
for uneven-age management in this alternative.

Trade offs

This alternative uses a maximum timber objective
function to set the ASQ and LRSYC is binding. As
a result, forcing the model to select acres for un-
even-age management will have a negative effecton
ASQ.
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Resource Objective Constraints

Purpose

These constraints were applied so that the multiple
resource land use pattern needed to achieve the
objectives of this Alternative would be correctly
represented across all of the FORPLAN analysis
areas.

Rationale

Since many of the wildhfe, recreation, and other
resources on the Forest are not represented with
output and value coefficients m FORPLAN, in the
absence of these constraints the Model would only
have timber and range related values available to 1t
for making land allocation choices. These acreage
figures are in addition to those found in the Max
PNV Benchmark. These constraints indicate how
many acres of each analysis area should be allocated
to particular multiple resource management em-
phases. FORPLAN then decides which schedule of
management activities, and which level of capital
investment is the most efficient in order to meet the
overall objectives of the Alternative. The break-
down of acres allocated to the various resource
objectives for this Alternative are displayed in Table
B-7-5.

TABLE B-7-5
RESOURCE OBJECTIVES FOR ALTERNATIVE
B-MODIFIED
Resource Objective Acres
Scemic Views
Retentron Foreground 6,850
Parlial Retention Fareground 27,550
Semiprimitive Nonmotonzed 10,660
Special i1/ 9,240
Special I} 2/ 1,830
Special lll 3/ 3,240

1/ Spectal | is comprised of management areas that fall into FORPLAN Giroup IV
{see Section 3) and are not visual comdars This includes parts of MA F7, and
all of MA-F13, 14, 16, and 27

2/ Speclal |l is comprised of management areas that fall into FORPLAN Group V
(see Section 3 and are not wisual corndors This includes parts of MA F7 and
all of MA F18 and 23

3/ Speclat il Is comprised of management areas that fall Into FORPLAN Group Hll
{see Section 3) and are notwisual corndors This includes MA F17, 19, and 24



Trade ofis:

As Table B-7-6 indicates, all resource objectives
have a negative impact on both PNV and first dec-
ade ASQ. This is a result of these resource objec-
tives limiting the percentage of an emphasis area
that can be harvested in a decade, extending rota-
tion ages or liiting the intensity of management.
Both the scenic and SPNM objectives have low costs
associated with them because very few acres are
involved Riparian conditions, on the other hand,
have a high cost because they are applied to the
maximum amount of acres.

Alternative C-Modified

The purpose of this alternative is to respond to
issues raised during the planning process regarding
amenity resources found within the Forest and
Grassland. This alternative 1s very stmilar to the Max
Recreation and Big Game Benchmark.

Thus alternative will emphasize resources associated
with amenity values, such as water, visuals, fish and
wildlife, and dispersed recreation. Management for
other resources (timber and range) will be at eco-
nomically and environmentally feasible levels con-
sistent with the emphasis on amemty values. This
alternative is similar to Alternative C in the DEIS
The major change involves reducing big game cover
objectives in order to allow most of the ponderosa
pine acres to be managed with uneven-aged silvicul-
tural systems.

TABLE B-7-6
ALTERNATIVE B-MODIFIED
OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/

fit D t
Resource Objective PNV (M $) ASQ n(}‘ I\s;ctl):?cade DISCOL(Ith $?!)ene its Iscou(r{\lfl e;; Costs
PNV Benchmark 512 229 754 242
Alternative B-Modified 455 219 714 262
Total Cost -57 -10 -40 +20

PNV (M $) ASQ (1st Decade MMCF)

Increased ASQ * 197 +130
Visual

Retention -33 =21

Partial Retention -128 77
Semipnmitive Nonmotonzed -86 53
Special | -18 -33
Special ll -4 -2
Speciat il 16 -9
Uneven-aged 56 35

* Intensity of fimber management Increased through the use of a maximized timber objective function

1/ Only those resource objectives which have an epportunity cost are portrayed
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The criteria and assumptions
underlying the development of this

alternative are:
Additional campground units would be added to the
Delintment Lake, Antelope, and Falls campgrounds.

The trail system on the Forest and Grassland would
be significantly expanded. These developments would
primarily be in association with Wildernesses and
roadless management areas.

Corridors adjacent to all of the principal pathways
throughout the Forest and Grassland would be
managed to attain or retain pleasing scenery.

The Silver Creek, Cottonwood, Rock Creck, and
Lookout Mountain roadless areas would be man-
aged to maintain the present roadless character.
Green Mountain would be partially developed to
provide asemi-primitive setting with primitive roads
for recreational use. Deschutes Canyon would be
recommended for Wilderness in this aliernative.

Big game receives a special management emphasis
on the majorityof the Forest and Grassland (679,000
acres). In these areas, road use and thermal cover
quantity, quality, and distribution would be con-
trolled to provide hugh quality big game habitat.

A relatively large amount of land would be specially
dedicated to old growth habitat in this alternative
(45,000 acres). The Wildernesses and roadless
management arcas provide an additional 29,000 acres
of old growth.

Habitat for cavity dwelling species (snags) would be
provided for at high levels, sustaining dependent
species at 80 percent of their potential population
levels.

Forage would be made available at low levels, ap-
proximately 12 percent lower (65,800 AUM’s) than
currentlyallowed. Heavy emphasis on improvement
of riparian conditions, and timber management
designed to maintain dense timber stands for big
game cover, account for the diminished level of
forage for livestock use.

Timber harvest is scheduled on a nondeclining yield
basis. Timber management activities which are most
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economically efficient would be used while meeting
other resource objectives. Resource requirements
for this alternative may either prohibit timber har-
vesting (old growth and roadless recreation man-
agement), lengthen rotations (riparian areas and
scenic corridors), or alter thinning practices (big
game emphasis areas).

Approximately 170,000 acres of ponderosa pine stands
would be managed under uneven-aged manage-
ment systems.

Relatively low volumes of personal use firewood
would be available in this alternative due to the
diminished rate of timber harvest. Road closures for
big game might limit access to firewood.

Management in riparian areas would be directed
toward achieving and maintaining excellent stream-
bank stability, stream temperature, and fish habitat
within fifteen years. All watersheds on the Forest
and Grassland would be managed to meet these
goals

Additional Constraints

In addition to the common constraints described in
Section 7, other constraints were also used to help
achieve the objectives of this Alternative. These
additional constraints were incorporated into the
development of the Alternative for which the re-
sults are summartzed i Table B-7-7. The purpose,
rationale, and tradeoffs associated with each of these
unique individual constraints, or constraint sets, are
discussed below.

Nondechning Yield Constraints

Purpose

To ensure that the timber volume harvested in any
decade is greater than or equal to the timber volume
harvested in the preceding decades. To meet the
requirements set in CFR 219.16(a).

Rationale:

Without this constraint FORPLAN could schedule
harvest levels which rise and fall erratically. This
would not meet the intent of the CFR regulations or
the objective of the alternative.

Trade ofis.
Since both the Max PNV Benchmark and Alterna-



tive C schedule the harvesting of timber under
nondeclining flow, the tradeoffs of imposing these
constraints on this alternative are not measurable by
comparing the two. However, in general, by impos-
mng the nondeclining flow constrants, the model’s
flexibility to harvest timber in such a way as to
maximize PNV is reduced. Therefore, early decade
economic returns and timber output levels are traded
off in exchange for stable long term harvest levels.
Comparnng departure timber harvest schedules within
other alternatives, it is possible that relaxing this
constraint could result in a maximum increase of 16
percent in the first decade ASQ and a two percent
increase in PNV.

Snag Level Constraints

Purpose

Habitat for cavity dwelling species (snags) is man-
aged to provide for 80 percent of the maximum
potential populations across the Forest. One of the
main objectives of this alternative is high population
levels of cavity nesters. In order to meet this objec-
tive, management emphases which do not automati-
cally provide the 100 percent level were provided
with timber yield tables which provide for the 60
percent level.

Rationale:

Without specifically providing for this level,
FORPLAN would select timber yield tables which
only provide snag habitat at the MMR level.

Tradeoff:
Because these constramnts limit the volume of timber

that canbe harvested on a per acre basis, they reduce
both the ASQ and PNV.

Resource Objective Constraints

Purpose:

These constraints were applied so that the multiple
resource land use pattern needed to achieve the
objectives of this Alternative would be correctly
represented across all of the FORPLAN analysis
arcas.

Rationale*

Since many of the wildlife, recreation, and other
resources on the Forest are not represented with
output and value coefficients in FORPLAN, in the
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absence of these constraints the Model would only
have timber and range related values available to it
for making land allocation choices. These constraints
indicate how many acres of each analysis area should
be allocated to particular multiple resource man-
agement emphases. These acreage figures are in
addition to those found m the Max PNV Bench-
mark. FORPLAN then decides which schedule of
management activities, and which level of capital
investment is the most efficient 1n order to meet the
overall objectives of the Alternative. The break-
down of acres allocated to the various resource
objectives for this Alternative is displayed in Table
B-7-7.

Trade offs:

As Table B-7-8 indicates, all resource objectives
have a negative impact on both PNV and first dec-
ade ASQ. This is because these resource objectives
limit the percentage of an emphasis area that can be
harvested in a decade, extend rotation ages or limut
the intensity of management. These resource objec-
tives have the highest total cost in terms of PNV and
first decade ASQ of all the alternatives. This is a
result of the high acreage to which afl the objectives
are applied.

TABLE B-7-7
RESOURCE OBJECTIVES FOR ALTERNATIVE
C-MODIFIED
Resource Objective Acres

Big Game

Summer & Winter Range 686,925
Old Growth 27,260
Scenic Views

Retention Foreground 67,756

Partial Retenhon Foreground 38,951
Semipnmitive Nonmotorized &

Addition to Wilderness 43,860
Semiprimitive Motorized 7,000
Research Natural Areas 2,620
Uneven-aged Management 170,000
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TABLE B-7-8
ALTERNATIVE C-MODIFIED
OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/

Resource Objective PNV (M $) ASQ n(,; “s;ltcl?:?cade Dlscolzrl\}lt geneflts Dlscotimesg Costs
PNV Benchmark 512 229 754 242
Alternative C-Modified 395 156 608 213
Total Cost -117 -73 -148 -29
PNV (M §) ASQ (1st Decade MMCF)

Visual

Retention -193 =122

Parhal Retention -103 67
Semiprimifive Nonmotorized &

Additions to wilderness 187 -180

Semipnimitive Motonzed -18 -14
Big Game 332 -20.0
Old Growth -130 98
Research Natural Areas -1 -9
Snags -133 40
Uneven-aged 65 0

1/ Only those resource objectives which bave an oppartunity cost are porfrayed

Alternative |

The purpose of this alternative 15 to respond to
ICO’s raised since the issuance of the DEIS.

This alternative emphasizes a combination of roadless
recreation, big game habitat, timber production,
dispersed recreation opportunity, and uneven-aged
management. A blend of resource uses provides for
a high quality of life and contributes to local job
stability. Almost all resources are managed at mod-
erate levels.

The criteria and assumptions
underlying the development of this

alternative are:

The trail system on the Forest and Grassland would
be greatly expanded. Foot and horse developments
would mostly be in association with Wildernesses
and roadless management areas.

A moderate number of travel corridors would be
managed for scenery. These include major roads
and access roads to roadless management areas.
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Portions of the Rock Creek and Cottonwood Creek
areas would be managed for unroaded recreation.
Green Mountain would be managed under General
Forest and General Forest Winter Range. The Sil-
ver Creek roadless area would be managed to retain
the present roadless character. The Broadway area
would be managed for General Forest. Lookout
Mountamn will remain roadless for the first decade.
The lower portion of the Management Area would
be managed for the enhancement of forest health,
scenery, wildlife and recreation from the second
through the fifth decades, leaving a 7,550 acre area
unroaded.

A portion of the Deschutes River Canyon-Steel-
head Falls Wilderness Study Area and an additional
area outside the WSA Squaw Creek are combined
to form a 7,840 acre management area emphasizing
semiprimitive, nonmotorized recreational opportu-
nities and wildlife habitat management.

Big game receives a special management emphasis
on 230,500 acres of the Forest and Grassland. Most
of this represents high priority winter range.



In these areas road use and cover quantity, quality,
and distribution would be controlled to provide high
quality big game habitat.

Asmall amount of land would be specially dedicated
to old growth habitat in this alternative (19,990
acres).

Habitat for cavity dwelling species (snags) would be
managed at fairly lngh levels, sustaining dependent
species at 55 percent of thewr potential population
levels.

Special management 1s proposed for dispersed rec-
reation sites, Deep Creek, Bandit Springs, Stein’s
Pillar, Historic trail, and Round Mountain recrea-
tion trail.

Several areas would be proposed as new RNA’s with
this alternative. The Island, Stinger Creek, Silver
Creek, and Dry Mountain, and a portion of Hay-
stack Butte all fulfill research needs and would be
managed in accordance with research priorities. The
existing Ochoco Divide RNA would continue to be
managed as such.

Forage would be made available for use at the cur-
rent situation level (75,000 AUM’s)

Timber harvest is scheduled on a nondeclining yield
basis. Timber management activities which are most
economically efficient would be used while meeting
other resource objectives. Resource requirements
for this alternative may either prohibit timber har-
vesting (old growth), lengthen rotations (riparian
areas, scenic corridors, and ponderosa pine stands),
or alter thinning practices (big game emphasis ar-
eas).

Approximately 100,000 acres of ponderosa pine stands
would be managed under uneven-aged manage-
ment strategies.

Relatively low volumes of personal use firewood
would be available in this alternative, due to a lower
rate of timber harvest than currently practiced.

Management in all riparian areas would be directed
toward achieving and maintaining excellent stream-
bank stability, stream temperature, and fish habitat
within fifteen years
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Additional Constraints

In addition to the common constraints described in
Section 7, other unique constraints were also used to
help achieve the objectives of this Alternative. These
additional constraints were incorporated into the
development of the Alternative for which the re-
sults are summarized in Table B-7-9. The purpose,
rationale, and tradeoffs associated with each of these
unique individual constraints, or constraint sets, is
discussed below.

Nondeclining Yield Constraint

Purpose:

To ensure that the timber volume harvested in any
decade s greater than or equal to the timber volume
harvested in the preceding decades. To meet the
requirements set in CFR 219.16(a).

Rationale:

Without this constraint FORPLAN could schedule
harvest levels which nise and fall erratically. This
would not meet the intent of the CFR regulations or
the objective of the alternative.

Trade-off:

Since both the Max PNV Benchmark and Alterna-
tive E schedule the harvesting of timber under
nondeclining flow, the tradeoffs of imposing these
constraints on this Alternative are not measurable
by comparing the two. However, in general, by im-
posing the nondeclining flow constraints, the model’s
flexibility to harvest timber in such a way as {o
maximize PNV is reduced. Therefore, early decade
economic returns and timber output levels are traded
off in exchange for stable long term harvest levels.
Comparing departure timber harvest schedules within
other alternatives, it 1s possible that relaxing this
constraint could result in a maximum increase of 16
percent in ASQ and a two percent increase in PNV
i the first decade.

Snag Level Constraints

Furpose:

Habitat for cavity dwelling species (snags) is man-
aged to provide for 55 percent of maximum poten-
tial populations across the Forest. A moderate
population level of cavity nesters reflects the objec-
tives of this alternative. In order to meet this objec-
tive the timber/range management emphasis pro-
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vides snags at the 40 percent level and the big game
management emphasis provides snags at the 60
percent level.

Rationale

Without specifically providing for this level,
FORPLAN could chose timber yield tables with
snag habitat provided at the MMR level.

Trade offs.

Because these constraints [imit the volume of timber
that canbe harvested on a per acre basis, theyreduce
both the ASQ and PNV.

Harvest Flow Constraints (Districts 1 and 2)
Purpose:

To ensure that the harvest schedule did not fluctu-
ate dramatically in the early decades.

Rationale,

These constraints were apphed because the
FORPLAN scheduled harvest levels which fluctu-
ated drastically in the early decades.

Trade offs

These constramts could limit the model’s flexibility,
thus reducing PNV and/or ASQ. In the context of
Alternative I they have a minor effect on PNV and
no effect on ASQ.

Upper Limit on Ponderosa Pine Working
Group Volume

Purpose:

To ensure that ponderosa pine volume remains
fairly stable in the early decades.

Rationale*

Without this constraint FORPLAN would schedule
more ponderosa pine in the first decade and less in
the second. The pine volume decrease between the
first and second decade did not meet the intent of
the Alternative.

Trade offs:

These constraints could limit the model’s flexibility,
thus reducing PNV and/or ASQ. This constraint had
a slightly negative effect on PNV and no effect on
ASQ
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Upper Limit on the amount of Uneven-aged
Management per Decade

Purpose,

Limit the fluctuation of acres treated and species
volume harvested per decade.

Rationale:

Without this constraint the model started the un-
even-aged cycle on all 100,000 acres in the first
decade. This resulted in widely fluctuating acres
treated and species volume between decades.

Trade offs:

These constraints could limit the model’s flexibility,
thus reducing PNV and/or ASQ. This constraint has
a slightly negative affect on PNV and no effect on
ASQ.

Resource Objective Constraints
Purpose

These constraints were applied so that the multiple
resource land use pattern needed to achieve the
objectives of this Alternative would be correctly
represented across all of the FORPLAN analysis
areas.

TABLE B-7-9
RESOURCE OBJECTIVES FOR ALTERNATIVE |

Resource Objective Acres
Big Game 230,500
Old Growth 1,250
Scenic Views
Retention Foreground 9,300
Parttal Retention Foreground 23,960
Semiprimitive Nonmotonzed 30,590
Special 1/ 18,800
Special Il 2f 8,000
Special IIF 3/ 3,240
Research Natural Areas 2,365

1/ Speclallis comprised of management areas that fall into FORPLAN Group IV
(see Section 3} and are notvisual corndors This includes parts of MA-F7, and
all of MA-F13, 14, 16, and 27

2/ Speclal Il is comprised of management areas that fall into FORPLAN Group V
[see Section 3) and are not visual comdors This includes parts of MA F7 and
all of MA F18 and 23

3/ Speciallll is comprised of management areas that fall into FORPLAN Group lIl
(see Section 3) and are notvisual corridors This Includes MA-F17, 18, and 24



Rationale.

Since many of the wildlife, recreation, and other
resources on the Forest are not represented with
output and value coefficients in FORPLAN, 1n the
absence of these constraints the Model would only
have timber and range related values available to it
for making land allocation choices. These constraimts
indicate how many acres of each analysis areashould
be allocated to particular multiple resource man-
agement emphases. These acreage figures are in
addition to those found in the Max PNV Bench-
mark. FORPLAN then decides which schedule of
management activities and which level of capital
investment is the most efficient in order to meet the
overall objectives of the Alternative. The break-
down of acres allocated to the various resource
objectives for this Alternative is displayed in Table
B-7-9.

Trade offs:

As Table B-7-10 indicates, all resource objectives
have a negative impact on both PNV and first dec-
ade ASQ. This 1s a result of these resource objec-
tives limiting the percentages of an emphases area
that can be harvested in a decade, extend rotation
ages or limit the intensity of management. Most
resource objectives are applied to a moderate amount
ofacres. This results in a moderate cost which issplit
fairly evenly amongst the resources.

Alternative E-Departure

The purpose of this alternative is to address both
amenity and commodity values. Short term commu-
nity stability is also heavily emphasized. This alter-
native has not been modified between the DEIS and
FEIS.

TABLE B-7-10
ALTERNATIVE |

OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/

Resource Objective PNV (M $) ASQ S ;:C%acade DJSCOL;'I\‘I; :)eneflts Dlscotanteg Costs
PNV Benchmark 512 229 754 242
Alternative B-Modified 475 190 701 227
Total Cost 37 -39 -53 -15
PNV (M $) ASQ (1st Decade MMCF)

Visual

Retention 25 24

Partial Retention 53 55
Sermipnmitive Nonmetonzed £2 -108
Special | -49 48
Special Il 21 -5
Special lll -8 -6
Big Game 52 60
Old Growth -8 -6
Research Natural Areas -8 12
Snags 37 33
18" Pine 37 -33

* Intensity of timber management increased through the use of a maximlzed timber objective function

1/ Cnly those resource objectives which have an oppodunity cost are portrayed
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This alternative emphasizes a combination of tim-
ber production, roadless recreation, and big game
habitat. Timber is scheduled as a departure from
nondechning yield. Timber volumes are scheduled
so that first decade harvests remain close to current
harvest levels, and then decline gradually over the
next 50years. A blend of resource uses is attempted
that both maintains local jobs in the short term, and
provides for a high quality of life. Almost all re-
sources are managed at moderate levels.

The criteria and assumptions
underlying the development of this

alternative are:

The trail system on the Forest and Grassland would
be greatly expanded. These developments would be
in association with Wildernesses and roadless man-
agement areas. Additional campground units would
be added to the Dehntment Lake, Antelope and
Falls campground.

Amoderate number of travel corridors would man-
aged for scenery (46,160 acres). This would apply to
major roads, access roads to roadless management
areas, and a recreation travel corridor on the Big
Summit District.

The Rock Creek, Cottonwood, and Silver Creek
roadless areas would be managed to retain the pres-
entroadless character. The Broadway area would be
managed under a big game emphasis. Green Moun-
tain and the top of Lookout Mountain would be
partially developed to provide a semiprimitive set-
ting with primitive roads for recreational use.

Big game would receive a special management em-
phasis on 226,400 acres of the Forest and Grassland.
Most of this represents high priority winter range. In
these areas road use and thermal cover quantity,
quality, and distribution would be controlled to provide
high quality big game habitat.

A fairly small amount of land would be specially
dedicated to old growth habitat in this alternative
(26,300 acres). The Wildernesses and roadless
management areas provide an additional 21,000 acres
of old growth.
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Habitat for cavity dwelling species (snags) would be
managed at fairly high levels, sustaining dependent
species at 55 percent of their potential population
levels.

Several areas would be proposed as new RNA’s with
this alternative. The Island, Stinger Creek, Silver
Creek, and Dry Mountain, and a portion of Hay-
stack Butte all fulfill research needs and would be
managed in accordance with research priorities. The
existing Ochoco Divide RNA would continue to be
managed as such.

Forage would be made available for use at levels
approximately five percent higher (79,000 AUM’s)
than currently allowed.

Timber harvest is scheduled as a departure from the
nondeclining yield harvest levels set in Alternative
E. The objective is to maintain current harvest levels
for one decade (130 million board feet annually),
and then gradually decline over the following 40
years to a sustamnable level. Timber management
activities which are most economically efficient would
be used while meeting other resource objectives.
Resource requirements for this alternative may ei-
ther prohibit timber harvesting (old growth and
roadless areas), lengthen rotations (riparian areas
andscenic corridors), or alter thinning practices (big
game emphasis areas).

Moderate volumes of personal use firewood would
be available in this alternative due to the increased
rate of timber harvest in the first decade (13,000
cords). Future firewood availability would decline
significantly.

Management in many riparian areas would be di-
rected toward achieving and maintaining excellent
streambank stability, stream temperature, and fish
habitat within fifteen years. Watersheds on the Forest
and Grassland which contain anadromous fish, and
high-valued resident trout will be managed to meet
these goals.

Additional Constraints

In addition to the common constraints described
earlier in this section, other constraints were also
used to help achieve the objectives of this alterna-



tive. These additional constraints were incorporated
into the development of the alternative for which
the results are summarized i Table B-7-11. The
purpose, rationale, and tradeoffs associated with
each of these unique individual constraints, or con-
straint scts, is discussed below.

Scheduled Output Constraint

Purpose’

First decade harvest level is constrained at the cur-
rent level (132 MMBF). The objective of this Alter-
native is to provide high levels of amenity resources
and maintain local jobs in the short term. Because
most job increases and decreases are tied to timber
harvest levels, maintaining current timber harvest
levels will maintain the current level of forest re-
lated jobs.

Ratonale
Because of resource objectives besides the ASQ, it
was impossible to meet current harvest levels with-
out specifically constraining the Model to provide
this level.

Trade offs

By allowing the ASQ to depart from nondeclining
yield both the first decade ASQ and PNV increase
significantly.

Harvest Flow Constraints

Purpose.

Because the first decade harvest level was not sus-
tainable, it was necessary to allow the model to
schedule declining volumes 1n latter decades. The
model was allowed to schedule up to a ten percent
decrease in volume between decades one and two
and again between decades two and three. Between
decades three and four and four and five volume was
allowed to decrease five percent. From the fifth dec-
ade on the harvest flowwas controlled by nondeclin-
ing yield.

Rationale:

The rationale behind these flow constraints was to
have a timber harvest level which declines as gradu-
ally as possible to minimize the negative impact on
dependent communities, yet ensures a feasible solu-
tion.
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Trade offs:

These constraints limit the rate which the ASQ can
decline between decades. As a result they limit the
potential increase in first decade ASQ and PNV that
could have been obtained under a departure timber
harvest schedule.

Snag Level Constraints

Purpose:

Habitat for cavity dwelling species (snags) is man-
aged to provide for 55 percent of maximum poten-
tial populations across the Forest. A moderate
population level of cavity nesters reflects the objec-
tives of this alternative. In order to meet this objec-
tive the timber/range and big game management
emphasis provide snags at the 40 percent and 60
percent level respectively.

Rationale:

Without specifically providing for this level,
FORPLAN could choose timber yield tables which
only provide snag habitat at the MMR level.

Tradeoff:
Because these constraints limit the volume of timber

that can be harvested on a per acre basis, theyreduce
both the ASQ and PNV.

Resource Objective Constraints

Purpose

These constraints were applied so that the multiple
resource land use pattern needed to achieve the
objectives of this Alternative would be correctly
represented across all of the FORPLAN analysis
areas.

Rationale:

Since many of the wildlife, recreation, and other
resources on the Forest are not represented with
output and value coefficients in FORPLAN, in the
absence of these constraints the Model would only
have timber and range related values available to it
for making land allocation choices. These acreage
figures are in addition to those found in the Max
PNV Benchmark. These constraints mdicate how
many acres of each analysis area should be allocated
to particular multiple resource management em-
phases. FORPLAN then decides which schedule of
management activities, and which level of capital
investment is the most efficient in order to meet the
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TABLE B-7-11

RESOURCE OBJECTIVES FOR ALTERNATIVE

E-DEPARTURE

overall objectives of the Alternative. The break-
down of acres allocated to the various resource
objectives for this Alternative is displayed in Table
B-7-11.

Trade offs:
Resource Objective Acres As Table B-7-12 indicates, all resource objectives
Big Game have a negative impact on both PNV and first dec-

Summer & Winter Range 206,400 ade ASQ. This is a result of these resource objec-
Old Growth 8,570 tives limiting the percentages of an emphasis area
Scenic Views that can be harvested in a decade, extending rota-

Retention Fereground 13,730 . . e . .

Partial Retention Foreground 28,660 tion ages or limiting the intensity of management.
Semiprimitive Nonmotonzed 27,315 Alternative E-Departure’s resource objectives re-
Semiprimitive Motonzed 7,000 sult 1n a moderate cost, spread fairly evenly among
Ripanan - Acceptable 7,630
Research Natural Areas 2,570 resources.

TABLE B-7-12

ALTERNATIVE E-DEPARTURE
OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/

ASQ (1st Decade Biscount Benefits Discounted Costs
Resource Objective PNV (M $) MMCF) M $) M3
PNV Benchmark s12 229 754 242
Alternative E-Departure 471 208 693 236
Total Cost -41 -23 -61 =21
PNV (M $) ASQ (1st Dacade MMCP)
Relaxed timber flow {maintain current +680 +24 0
harvest level)
Visual
Retention +60 +240
Partial Retention -35 57
Semiptimitive Nonmotorized &
Additions to wilderness -64 -102
Semipnmitive Motorized -7 -11
Big Game 87 -140
Old Growth 19 -30
Riparian - Maintatn -147
Research Natural Areas -7 -11
Snags 87 93

* Departure from nondeclining yield imber harvest schedule

1/ Only those resource objectives which have an opporunity cost are portrayed
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Effects of
Benchmarks,
Constraints, and
Alternatives

(Section 8)

Introduction

This section provides a detailed discussion of the
outputs and effects of the Alternatives. The focus is
upon the tradeoffs between the Alternatives as they
provide different levels and mixes of goods and
services, and as they address the planning Issues,
Concerns and Opportunities (ICO’s) in different
ways. The purpose of presenting a discussion per-
taiming to the outputs and effects of each alterna-
tive, the consequences of the constraints used to
help formulate them, and their relationship to the
benchmarks, is to facilitate the identification of the
alternative which comes closest to maximizing net
public benefits. In order to accomplish this objec-
tive, there needs to be an understanding of the
abilities of the Forest to produce different goods
andservices in response to the ICO’s, and the trade-
offs involved with the decisions to produce one mix
of outputs as opposed to another. As such, this
comparative analysis provides the basis for selecting
a proposed action, which 1s Step 8 of the planning
process.
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Process of Evaluating
Significant Constraints

The multiple resource management objectives asso-
ciated with a particular benchmark or land manage-
ment alternative were represented in FORPLAN as
a combination of constraints, and an objective func-
tion. The final objective function used in the devel-
opment of an alternative or benchmark was to
maximize Present Net Value. This objective func-
tion guided the FORPLAN model in the selection
of the most economically efficient combination of
prescriptions, activity scheduling choices, and re-
source output levels which satisfied the multiple
resource management objectives of a particular
benchmark or alternative.

However, the maximization of Present Net Value
was subject to first satisfying all of the constraints
which were used to represent the other resource
management objectives not provided for by the
economic efficiency objective function Theimposi-
tion of the constraints often, but not always, reduced
the PNV for a particular alternative. The PNV given
up in response to achieving the objectives of a con-
straint is referred to as the “opportunity cost”. In
order toisolate the opportunity cost associated with
a particular constraint, or set of constraints, the
resulting solutions of FORPLAN runs made with
and without the constraints included in them were
examined for their differences in PNV (and other
outputs and effects of interest). As long as the only
difference between the runs being compared was
the addition of the constraints, the reduction in
PNV represented the opportunity cost (at the mar-
gin) of achieving the constraint’s objective.

During the Benchmark Analyses, constraint sets
which were needed in order to achieve the various
multiple resource management objectives were
developed and evaluated. For example, all of the
different constraints which were proposed in order
to achieve the MR’s were evaluated both individu-
ally and collectively, to determine the magnitude of
their tradeoffs and to assess the relative efficiency
of alternative constrant sets designed to achieve
common objectives. If one set of constraints achieved
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a particular objective with less impact on the PNV
than an alternative set of constraints designed to
accomplish the same purpose, it was considered
more efficient and was used throughout the remain-
der of the process of developing and analyzing alter-
natives. Sometimes, alternative approaches to for-
mulating constraints to meet a common objective
were not available. In these cases, the analysis was
performedsolely to determine the opportunity costs
associated with the constraints.

Discretionary constraints (those not legally required)
were also examined 1n order to assess the magnitude
of their opportunity costs. These constraints were
often used in conjunction with special prescriptions
in order to produce the desired multiple habitat
management objectives (i.e., scenic quality, wildlife
habitat, recreation settings, etc.) of an alternative.
Land allocation constraints necessary to meet re-
source objectives were fully analyzed in order to
assess their opportunity costs. The policy constraints
associated with nondeclining flow and rotations based
on CMAIwere also evaluated in the context of their
effects on PNV and timber output levels. Finally,
sensitivity analyses were performed in order to pro-
vide information regarding the consequences mn-
volved in making assumptions about timber man-
agement costs, and future stumpage values (i.e.,
price trends).

The results of these analyses are provided in the
“Summary of the Analysis of the Management Situ-
ation” planning document, other planning docu-
ments, Appendix E, and in Section 6 and 8 of this
Appendix. Since they are discussed in detailin these
documents, they will not be repeated here.

The opportunity costs associated with the individual
constraints in each alternative were not evaluated
individually due to the prohibitive costs of perform-
ing this type of analysis. However, many of the
constraints used to formulate the alternatives were
examined in the Benchmarks, land allocation proc-
ess and 1terative alternative development processso
their approximate trade-offs can be determined from
that analysis. Also, constraints with potential signifi-
cant opportunity costs, were analyzed using an in/
out procedure on arepresentative sample of Bench-
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marks andfor Alternatives. Fmally, by comparing
the alternatives in their final forms, the economic
tradeoffs of their different collective multiple re-
source management objectives was assessed. These
efficiency tradeoffs were then compared to the
environmental and socio-economic consequences
in order to help wdentify the alternative, or alterna-
tives, which came closest to maximizing net public
benefits.

Analysis of Tradeoffs
Among Alternatives

In this section, the tradeoffs between the alterna-
tives are discussed. The focus will be upon the reso-
lution of ICO’s, resource outputs, environmental
consequences, economic and social effects, and the
overall tradeoffs incurred in attempting to address
the ICO’s.

Response to Major ICO’s

Except for Alternative A and NC, which are de-
signed to poriray the outputs and effects associated
with continuing on with current management direc-
tion, the alternatives were specifically tailored to
reflect different ways of addressing the planning
issues, concerns, and opportunities. The following
discussion highlights some of the variation in the
way the major 1ssues were treated between them.
Table B-8-1 tabularly summarizes the differences
for allissues. For amore complete description of the
ICO’s and the role they played in the forest planning
process, refer to Appendix A, Chapter 2 of the FEIS
and the following portions of this Appendix which
present the detailed outputs and effects of the alter-
natives with regards to their responses to the ICO’s.

The factors relating to the timber issucs key around
how much and what kind of timber will be sold on an
annual basis This was addressed in the alternatives
by varying how much of the Forest was available for
timber production, by varying the objective function




which influences the intensity of timber manage-
ment by extending rotation ages in pine stands, by
applying varying amounts of uneven-aged manage-
ment with different drameter targets, and by explor-
ing departure timber schedules in order to achieve
higher wood outputs than could be produced under
nondeclining flow. The resulting wood outputs were
expressed in terms of average annual millions of
cubic feet, and average annual millions of board
feet. These outputs were also estimated for the
three timber working groups: 1) ponderosa pine, 2)
ponderosa pine low site, and 3) mixed conifer.

The factors relating to the wildlife issues key around
what the population levels should be for certain key
species such as mule deer, elk, trout, pileated wood-
pecker, and other cavity dwellers. The issues were
treated by applying prescriptions to appropriate areas
of the Forest in order to provide habitat which could
support more or less numbers than currently exist.
While population numbers were estimated for deer,
trout, and elk, numbers of pairs or percent of poten-
tial populations were estimated for the other spe-
cies.

The recreation issue centered around providing an
opportunity for roadless recreation. Dispersed rec-
reation was also a consideration. The alternatives
varied in the amount of unroaded recreation oppor-
tunities which they offered over the long term. The
output levels were expressed in terms of millions of
recreation visitor days per year and acres.

New recreational issues that surfaced since the DEIS
revolved around ORV use and the Round Moun-
tain area. The ORV sssue is dealt with in the FEIS by
restricting use and/or developing a trail system for
their use. The Round Mountain issue is measured by
the number of acres protected.

Related to the recreation issues are concerns about
scenic quality. This issue was addressed in the alter-
natives by applying prescriptions which provide for
scenic quality to different areas of the Forest. The
new historic trail is addressed in a similar manner.
The extent to which scenic quality was provided for
1n each alternative was measured by the number of
acres where scenic quality objectives were met in
sensitive travel corridors.
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The availability of personal use firewood is a key
Iocal issue. A range of options from making no
special provisions for personal use firewood to fully
meeting the demands for it was explored in the
alternatives, The amount provided was expressed in
terms of thousands of cords per year.

The factors relating to livestock grazing key around
how much grazing should be allowed and how inten-
sive management should be. The livestock use by al-
ternative is a function of economic efficiency and
the need to regulate use to meet other resource ob-
jectives.

The major factor relating to riparian areas is how
they should be managed to produce the various
resources they are capable of providing. The new
anadromous fisheries issue s a subset of the riparian
issue. All alternatives manage for excellent riparian
condition where anadromous fisheries are involved.
Concern is high because riparian conditions repre-
sent only a small portion of the total land base (two
percent) but offer the greatest potential to meet
multiple resource objectives of the Forest. Because
of this, use has been concentrated, conflicts have
merged and the riparian environment has been
degraded. In all alternatives the present conditionn
these riparian areas will be maintained or improved
if degraded. The extent to which the riparian issue
varies by alternative is measured by the number of
acres where conditions are managed to ensure meeting
a condition classification of “excellent.”

The broad social and economic issue contains sev-
eral factors. First, local communities are highly
dependent on forest related jobs and income, and
payments to Counties in lieu of taxes. As a result,
economics 1s the major facet in measuring the effect
an alternative has on social-economic makeup of
affected communities. At the same time, people
expect the Forest to provide jobs and protect the
economic well being of the communities. They also
expect and desire recreational opportunities such as
hunting and fishing. The consequences of the alter-
natives with respect to this issue were estimated by
examining a variety of outputs and effects. They are:
jobs, income, payment to Counties, PNV, recrea-
tion opportunities, firewood and scenic quality.
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Resource Outputs, Effects,
and Environmental
Consequences

The implementation of any one of the alternatives
will result in the production of certain outputs and
effects and their associated environmental conse-
quences. Some of the consequences are direct while
others are indirect. Some of the consequences are
short term while others are cumulative or long term.
Chapter 4 of the FEIS describes the associated envi-
ronmental consequences. Much of the analysis per-
formed to develop these outputs, effects, and conse-
quences is quite complex and is described in Chapter
2 and previous sections of this Appendx. Therefore,
in order to fully understand the resource outputs,
effects, and environmental consequences associated
with each alternative, and their derivation, it is rec-
ommended that Appendix B be read along with
Chapters 2 and 4 of the FEIS.

Tables B-8-1 and B-8-2 present the direct, indirect,
and cumulative resource outputs and effects associ-
ated with each alternative and certain selected bench-
marks. By examining these tables, a better under-
standing of the relationship between issue resolu-
tion and the resulting outputs and effects for each
alternative can be obtained. At the same time, it is
also necessary to associate the anticipated environ-
mental consequences that would result from the
production of these outputs and effects.

The most significant environmental consequences
are those associated with the manipulation of vege-
tation. Vegetation management in the form of tim-
ber harvesting results in changes in the appearance
of the forest, changes in wildlife habitat; the short
term creation of dust, smoke, and noise; and soil
disturbances. The magnitude of these consequences
varies between the alternatives depending on how
many acres are harvested.

On areas of the Forest where producing timber is
one of the primary objectives, existing old growth
and mature tree stands will be converted to new and
younger stands. The trees in the long term will be
smaller and organized 1n a more uniform manner.
There will be less dead and downed material except
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in areas where it is specifically provided. Therefore,
as old and mature stands of trees are replaced with
younger stands, overall plant and animal diversity
shifts from species associated with old growth com-
munities tospecies associated withyounger commu-
nities. Also, as existing mature stands are converted
to plantations, more forage is available for grazing
by domestic livestock and wildlife.

Some of the alternatives require the development of
roadless areas. This would introduce human activity
into areas where little human activity presently oc-
curs. This could disturb some species of wildlife,
especially elk and deer. Once an area is developed,
its wilderness values are diminished, if not lost, and
future options for managing the area as Wilderness
are forgone. Roading unroaded areas also reduces
the limited opportunity for unroaded dispersed rec-
reation on the Forest, but at the same time increases
the opportunities to develop other resources such as
timber or range production which, in turn, have the
potential to provide economic returns to the Fed-
eral and local governments.

Ground disturbing activities will displace and com-
pact soils, but within acceptable limits asoutlined by
the standards and guidelines. Some compaction will
occur, however, as a result of roads, skid trails, and
construction of facilities. Also, the more ground
disturbing activities an alternative has, the more it
risks water quality.

To different extents, the alternatives provide for
livestock grazing. The higher the livestock grazing
levels, the greater the chances are for competition
between livestock and deer and elk. Livestock use
can also cause damage to young trees in plantations
and result in increased reforestation costs, and some
loss of iree growth. Also, vegetation is trampled in
areas where livestock tend to concenirate near water
sources or salt. However, livestock use levels in
riparian zones are controlled to prevent damage to
the vegetation and soils and to protect water quality.

Providing for different levels and types of resources
also affects other resources. Providing for undevel-
oped recreation and big game habitat reduces the
amount of timber that could be harvested and limits



other types of development such as range improve-
ments.

All of the alternatives have their associated socio-
economic effects as well as environmental effects.
For themost part, the social effects arc keyed around
Iifestyles and expectations of Forest users. The major
social concerns are related to economics (including
timber and livestock use), and recreational opportu-
nities (including hunting, fishing and nonconsump-
tive wildlife, scenic quality and personal use fire-
wood). Some of the alternatives would tend to po-
larize people and communities. This is particularly
true of both the high amenity and the high commod-
ity alternatives since they are not well balanced
regarding the development and use of the Forest.
Alternatives with a commodity emphasis tend to
result in fewer provisions for scenic quality, recrea-
tion opportunity, and other amenity values. On the
other hand, an alternative with acommodity empha-
sis can result in more jobs and higher revenuecs.
Alternatives with an amenity emphasis do more to
protect the scenic quality on large areas of the
Forest, and provide high recreation opportunities
and other amenity values, but jobs and revenues will
be less. The alternatives represented in the FEIS do
not represent the extremes from the DEIS. For
example, the most amenity-oniented alternative in
the FEIS has a higher ASQ, and the most timber-
oriented alternative has a lower ASQ and more
amenity value resource objectives.

Table B-8-1 displays the average annual quantifi-
able resource outputs and effects by alternative.
The table is quite comprehensive and will be re-
ferred to time and again throughout the remainder
of this document. Most of the outputs and effects for
each alternative are displayed for the decades 1, 2,
and 5,

Note that the output levels for some resources dur-
ing the first two time periods are similar across all of
the alternatives. This makes it appear as though
there are no differences between the alternatives.
However, there usually are. The elk population
outputs are a good example for this discussion. The
output levels across all alternatives during Decade 1
vary from 3000 elk for Alternative I to 3740 for
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Alternative C-Modified, a relatively narrow range.
However, there is quite a wide range of differences
between these Alternatives in the amount and loca-
tionoflands managed for elk habitat Theshortterm
differences in elk populations between the alterna-
tives are relatively small. The differences become
greater over time as the different carrying capacities
produced by different elk habitat between the alter-
natives begin to affect the ability of the Forest to
produce and maintain elk populations. In essence,
many of the consequences resulting from decisions
made in the alternatives will not be apparent in the
short-term, but will become more noticeable in the
longrun outputs and effects. The same is true for the
projections of recreation use and other wildlife
population changes.

While evaluating the outputs and effects of the
alternatives and assessing their ability to address the
Planning ICO’s, it is sometimes useful to know how
the output levels of a particular alternative compare
with the total potential of the Forest to produce
those outputs. Table B-8-2 presents the output lev-
els of certain key resources for each alternative and
selected benchmarks and compares them to the
capabilities of the Forest to produce those outputs.
The rows in the table display the benchmarks and
alternatives while the columns represent various
outputs and effects which vary significantly across
the alternatives. Two numbers are displayed for
each row and column intersection 1n the table. The
top number is the production level associated with a
particular alternative (row) and output (column)

The bottom number is the percent of the potential
capability represented by the alternative’s output
level.

For example, the maximum PNV benchmark has a
Present Net Value of $512 million (row 1 and col-
umn 1). Since this benchmark was developed to
estimate the maximum Present Net Value of the
priced resources (timber, range, and recreation) on
the Forest, its Present Net Value represents 100
percent of the potential capability. The seventh row
of the same column displays the Present Net Value
of Alternative B-Modified at $455 million, or 94
percent of the potential capability. The remainder
of the table may be mterpreted in a similar manner.



FEIS
Appendix B

Comparison of the Economic
and Social Effects of the
Alternatives

This section compares and discusses the economic
consequences of the alternatives and benchmarks.
The section will begin with a general discussion of
PNV and the factors which influence it between the
alternatives and benchmarks. The section will then
cover the implications of the alternatives with re-
gards to noncash benefits, and economic impacts on
the local communities. Finally, the significant incre-
mental changes in PNV from one alternative to
another will be summarized. The focus of this dis-
cussion will be on the tradeoffs between priced and
nonpriced outputs and their effects on the overall
ability of the alternatives to address certamn key
issues, concerns, and opportunities.

PNV, Discounted Costs and Benefits,
and Their General Relationships to

Both Priced and Nonpriced Outputs
Present Net Value (PNV) is the primary quantita-
tive measure of economic efficiency for each bench-
mark and alternative. PNV is the sum of market and
nonmarket priced values less all management costs
for the 50 year planning horizon discounted to pres-
ent values at a four percent interest rate.

The PNV of the Max PNV Benchmark (B7F) and
the six management alternatives are displayed in
Table B-8-3. The alternatives are ranked in order of
decreasing PNV. Table B-8-3 shows the differences
in PNV between adjacent pairs of the successionally
ranked alternatives. These figures are estimates of
the net economic values of the priced resources that
would be foregone if a lower-ranked alternative is
sclected over the preceding one.

Before comparing the PNV’ it 1s first necessary to
discuss some of the components of the PNV calcula-
tions in order to get a better understanding of the
truedifferences between the alternatives Displayed
in Table B-8-3 are the present values of the costs and
benefits associated with each of the alternatives.
Table B-8-4 present a more detailed breakdown of
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the benefits and costs of major resource categories
for all benchmarks and alternatives, The PNV for
each alternative is the difference between discounted
costs and discounted benefits.

The discounted cost is the sum of all Ochoco Na-
tional Forest expenditures for 50 years, discounted
to their present value using a four percent interest
rate, The maximum discounted costs for manage-
ment of the Forest 1s $260 million for Alternative B-
Modwhile the minimum is $213 million for Alterna-
tive C-Mod. As shown n Table B-8-4, the difference
m discounted costs between alternatives is primarily
accounted for in the amount of funding necessary
for timber management, roads and organizational
support 1n order to implement the alternatives.

The discounted benefits for each alternative is the
sum of the present values of all market and non-
market priced benefits over the 50 year planning
horizon. As shown in Table B-8-4 and B-8-5, B7F
provides the largest amount of discounted priced
benefits ($720 million). Of the alternatives, Alter-
native B-Madified produces the most discounted
priced benefits at $715 mullion while Alternative C-
Mod and resulis in the fewest ($608 muilion). The
differences between the alternatives can be attrib-
uted primarily to the timber related benefits and sec-
ondarily to recreation, including fish and wildlife.

Market and nonmarket resources can both be priced
outputs which are or may be exchanged in the mar-
ket place. Market values expressed in terms of what
people are willing to pay as evidenced by actual sales
transactions. Market resources on the Forest in-
clude: timber, livestock grazing, campgrounds, min-
eral leases, and special use permits. Nonmarket
values constitute the unit price of an output not
normally exchanged 1n a market and must be esti-
mated. They are valued in terms of what reasonable
people would be willing to pay rather than go with-
out. Nonmarket resources include dispersed, wil-
derness, semi-primitive and wildhfe dependent rec-
reation. The purpose of assigning dollar values is to
reflect an economic value even though none or only
part of that value associated with a particular re-
source is actually directly collected. Thus, one can
directly compare alternatives with regard to their



TABLE B-8-1
QUANTITATIVE RESOURCE OUTPUTS, ENVIRONMENTAL EFFECTS,
ACTIVITIES, AND COSTS BY ALTERNATIVE
(AVERAGE PER YEAR UNLESS NOTED)

ALTERNATIVES
Resource/Actinty/Effect Unit of Measure NC B MOD EDEP | Preferred A C-MOD
AIR QUALITY
Tota) Suspended Particulates by Pre- | M Tons/¥r
seribed Fire
Decade 1 126 128 128 123 126 123
2 124 16 124 126 128 131
5 124 130 110 128 124 1486
BIOLOGICAL DIVERSITY
Riparian Areas in Excellent Condition M Acres
Decade 1 100 100 100
2 12 112 112
3 54 175 94 175 54 175
Riparlan Areas Deslgnated for Connec- | M Actes
tive Habitat
Decade 1 0 0 0 10 0 0
2 [+} o] 0 10 0 0
5 0 4] 0 10 0 0
Snag Habiat for Cavity Nesters {Aver- | Percent of Potential
age across the Forest) 1/
Decade 1 Unknown 43 48 47 46 51
2 Unknown 41 80 49 52 59
5 Unknown 33 E5 54 g2 69
Existing Old Growth M Acres
Decade 1 838 238 838 938 538 838
2 800 8086 825 838 730 858
5 400 424 550 551 530 782
Acres of Forested Land by Successional
Stage 2/
Stage | and Il M Acres
Decade 1 Unknown 9 ] 8 9 2]
2 Unknown £5 40 30 a7 10
5 Urknown 45 41 34 43 21
Stage I M Acres
Decade 1 Unknewn 148 172 151 170 138
2 Unknown 140 181 151 176 147
5 Unknown 69 88 83 108 42
Stage IV M Acres
Decade 1 Unknown 205 159 184 159 191
R Unknown 167 127 192 123 158
5 Unknown 182 205 150 78 166
Stage V M Acres
Decade 1 Unknown 118 128 134 129 140
2 Unknown 129 142 115 151 162
5 Unknown 224 183 250 181 265
Stage Vi M Acres
Decade 1 Unkrown 94 94 94 94 o4
2 Unknown 81 82 a4 a4 a8
5 Unknown 42 55 55 53 78
Acres of Nonforest Land by Flant Com-
muruty Type
Timbesline Meadows M Acres 3450 3450 3450 3450 3450 3450
Meadows M Acres 16,850 16,850 16,850 16,850 16,850 16,850
Juniper Dominant M Acres 137,650 137,650 137,650 137,650 137,850 137,850
Grass Dominant M Acres 50,900 50,800 50,900 50,900 50,900 50,900
Sagebrush Dominant M Acres 80,100 80,100 80,100 80,100 80,100 80,100
Biscurt Root-Scabland M Acres 12,650 12,660 12,5650 12,550 12,550 12,550

1/ Management indicator species {MIS} for snag dependent wildlife on the Forest and Grassfand are the primary cavily excavators such as the Pileated woodpecker (also see Ch
3 pp 13 16)

2/ Acres are from the 1980 Timber Resource Plan and are adjusted for the Oregon Wildemness Act as per Timber Management Plan Ammendment No 1
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TABLE B-8-1 (Continued)

ALTERNATIVES
Resource/Activity/Effect Units of Measure NG B-MOD E DEP | Prefetred A G MOD
CULTURAL RESOURCES
Sies Documented Number/Yr
Decade 1 Unknown 140 130 120 120 120
2 Unknown 120 110 100 140 100
5 Unknown 70 &0 60 60 80
Sites Enhanced/interpreted Number/YT
Decade 1 Unknown 3 3 3 2 3
2 Unknown 3 3 | 3 3
5 Unknown 2 2 2 2 2
Met'l Reglster Nomination Number/Decade
Decads 1 Unknown 2 2 2 2 2
2 Unknown 2 2 2 2 2
5 Unknown 2 2 2 2 2
FIRE
Wildfire Effectiveness Index $/1000 Ac Protected
Decade 1 725 720 725 716 725 732
2 726 720 725 715 728 732
5 729 720 733 715 728 732
Precribed Burning M Acres/Yr
Natural Fuels
Cacade 1 123 :X:) "7 104 123 132
2 123 g8 "7 104 123 13.2
5 123 a8 17 104 123 132
Activity Fuefs M Acres/Yr
Decads 1 128 159 14.1 142 128 138
2 133 133 132 148 133 131
5 128 16t 04 152 126 161
FISH
Anadromous Fish
Steelhead SHCI 4/ {M Smelt}
Decade 1 121 121 12t 121 121 121
2 138 136 136 136 136 138
5 220 220 220 220 220 220
Aesident Fish (Rainbow and Brook M Numbers
Trout)
Decade 1 656 1 B1686 7128 8166 656 1 8166
2 749 25 11505 8910 11505 74925 11505
5 12150 28200 17820 2820 0 12150 28200
FORAGE
Potential Forage Production 3/ M AUM s/Yr
Decade 1 775 750 780 750 781 731
2 Unknown 820 789 e1s 788 733
5 Unknown 850 794 846 885 744
Structural Improvements Number
Decade 1 27 138 138 138 27 0
2 0 [} [+] 4] 9 [s]
&5 ] o} o ] ¢} 0
Nonstructural Improvements Acres
Decade 1 N/A 13097 12477 12832 12830 8760
2 N/A 4337 any 4072 770 0
-] N/A 4337 anz 4072 arro 4]
Wild Horses Nuraber
Decade 1 €0 80 60 60 60 80
2 &0 80 B0 60 &0 80
5 60 &80 &g B¢ 60 80

3f Forage production as displayed is the *potentia),” based on estimates by alloiment, that could be achleved with the proposed schedule of range and riparian improvements by
altemmative These potentials may not be achreved and are at the minimum, directly dependent upon the Implementation of the proposed improvements in the first decade It (s
reasonable to expect that some or all alfotments may expernence up to a 10% reduction in AUM s duning the first decade {o allow the accomplishment of riparian management

objectives

4/ Steelhead Habitat Capability Index, thousands of smoft.
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TABLE B-8-1 {Continued)

ALTERNATIVES

Resource/Activity/Effect Units of Measure NG B MCD E DEP |-Preferred A C MOD
FOREST RESIDUES
Existing Resldues Million Tons 185 204 198 200 198 196
Minimum Site Requirements Million Tons 104 04 104 104 104 104
Resldues Removed
Activity Million Tons
Decade 1 ar 47 42 43 3g 41
2 37 37 37 41 a7 a7
5 27 35 23 33 28 35
Natyral
Decade 1 12 10 12 10 12 13
2 " 43:] i1 08 11 12
5 07 06 o7 06 o7 0B
Total Residues Remalning
Decade 1 145 148 145 147 145 142
2 136 140 137 138 138 134
5 130 131 133 131 130 127
FUELWOGCD
Fuelwoad M CordsfYr
Decade 1 140 150 131 130 140 120
2 124 140 123 120 124 100
5 i16 130 100 110 118 80
LANDS
Speclal Use Permits Number 105 105 | 105 I 105 105 105
MINERALS AND ENERGY
Cil and Gas M Acres Leased
Decade 1 147 149 140 140 140 140
2 887 870 870 €70 870 187
5 157 140 140 140 140 140
Geothermal Acres Leased
Decade 1 Q 0 Q 0 [s] o
2 0 Q 0 0 0 [1]
5 o o o 0 0 4]
Minerals Access Restictions Percent
Withdrawn 4 4 4 4 4 4
High " B 8 2 " 18
Moderate 1" 27 14 28 1 39
Low 74 83 74 59 74 40
OLD GROWTH &/
Old Growth in wildemess and wildemess | M Acres
study (F1, F2, F3, F4, D8, D12)
Ponderosa Ping 23 23 23 23 23
Mixed conifer 182 182 182 182 182
Total 208 205 205 205 205
Allocated to Old Growth management
area (F6, D4, G5)
Existing Ofd Growth M Acres
Ponderosa Pine 70 N/A &/ 69 N/A &f 140
Mixed conifer 108 N/A 111 NfA 250
Juniper o7 o7 o7 0.7 o7 o7
Capabta Old Growth 7/ - N/A 13 N/A 53
Total 187 283 200 708/ 450

5/ Management [ndicator Species (MIS) for Old Grewth on the Forest (s the Pileated woodpecker The common flicker is the MIS for old growth [uniper on the Grassland

6/ NA - Data not avalable

7/ That which does not currently meet the characteristics descnbed for “suitable’, but exists on a sie ‘capable” of producing It some time in the future

8/ This was based on managing these stands wih timber harvest with long rotations
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TABLE B-8-1 (Continued)
ALTERNATIVES
Resource/Activity/Effect Units of Measure NG B MOD E DEP I-Preferred A C MOD
Qld Growth in roadless management ar- M Acres
eas with no programed harvest (F5, Fa,
F10, F1t, D4, G5)
Ponderosa, Pine 11 N/A 41 N/A 54
Mixed Conlfer 20 MN/A 125 N/A 129
Juniper 05 a5 05 05 05
Total a8 N/A 171 N/A 148
BEusting Qld Grawth areas lo areas pro- M Acres
grammed for harvest (F7, Fg, F11B, F12,
F13, F14, F15, F16, F17, F18, F18, F20,
F21, F22, F23, F24, F25, Fa6, F27, F28)
Ponderosa Pine i28 N/A 98 N/A 15
Mixed conifer 396 N/A 288 N/A 145
Total 524 N/A 386 N/A 160
Total Existing Old Growth M Acres
Pondersoa Pine
Decade 1 23z 232 232 232 a3z 232
2 180 162 185 i82 200 182
5 50 92 130 130 120 190
Mixed Conifer
Decade 1 78 708 706 706 ma 708
2 a20 €44 840 857 530 o133
B aso 232 420 421 A0 592
Total Existing Old Growth Forest M Acres
Decade 5 400 424 850 551 530 782
Total Existing and Capable Old Growth
DCecade 1 M Acres 83g 838 838 951 938 991
RECREATION
Developed Recreation M RVD's S D S D s [»] S D S D S D
Supply/Demand
Decade 1 1410} 1298] 1594 1298 1490 1298 1594] 1298] 1410} 1298 1594 1288
2 1410] 1459 1584 14580] 1490 1459 1534 1459] 1410 1450] 1594)] 1458
5 1410} 1919 15941 1919 1400 1919 1594 1919 1410 1918} 1594| 1919
Dispersed Recreation M BVD's
Roaded Natural
Readed Medified
Supply/Demand i J ]
Decade 1 147773 3738 12203 2738 12204 3738) 12044 3738) 12924 9738 11269 37RO
2 14779 4114 12303 #118] 12204 4114] 1204 { 4114 12329 4114] 11259 411 4
L 14773 5202 1230 5202 12209 5202 12044 5202 12329 5202 11263 5202
Semipnmitive, Nonmotorized MAVDs
Supply/Demand
Decade 1 11 342 14 a4z a2 342 472 342 111 342 554 342
2 ] Era) "4 74 52 I7 4 47 2 ar 4 1114 a4 55 4 a7 4
5 11 481 14 481 32 481 47 2 48 1 111 48 1 55 4 481
Semiprimitive, Motorized M RvD's
Supply/Demand
Decade 1 s] 180 0 180 70 180 o 180 0 180 70 180
2 ] 194 0 194 70 194 4} 194 0 194 70 194
5 [v] 251 o 251 70 251 D 251 0 251 70 251

B-152




TABLE B-8-1 {Continued)

ALTERNATIVES

ResourcefActivity/Effect Units of Measure NC B-MOD EDEP 1 Preferred A C-MOD
Hunting Use WFUDs
Decade 1 Unknown 173,200 172,500 169,100 176,400 170,800
2 Unknown 168,000 168,500 166,600 172,400 170,600
5 Unknown 143,200 164,600 161,400 163,000 185,800
Resldent Fishing Use WFUDs
Decade 1 76,400 84,300 82,900 94,300 78,400 84,300
2 84,800 105,100 83,800 108,100 84,800 109,100
5 88,600 123,800 108,300 123,800 89,500 123,800
Anadromous Fishing Use WFUD's
Decade 1 5844 5644 5844 5644 5644 5644
2 10,868 10,688 10,088 10,888 10,668 10,868
5 27,158 27,158 27,158 27,158 27,158 27,158
Trails Summer Non-Motorized Miles
Canstruction
Decade 1 ] 96 132 1868 o 18689
2 ] 182 4 0 18489 ¢} 18489
5 0 ¢] 0 0 ] 0
Recanstruction
Decade 1 G 205 293 130 L] 130
2 -] 205 150 250 8 a50
5 9 388 150 250 g 250
Total Available
Decade { 96 2064 228 2837 86 2837
2 88 3888 228 468 6 88 488 8
5 S5 3888 Z28 458 6 a8 468 6
Tealls-Summer ATV Miles
Construction
Decade 1 o 85 0 a5 o 85
2 0 85 4] o5 0 a5
5 0 0 o o 0 Q
Retaonstruction
Decade 1 1] 43 0 0 4] Q
2 1] 15 0 15 v] 15
5 o i5 0 15 +] 15
Total Avaitable
Decade 1 Q 80 0 80 o 80
2 a 190 a 190 g 180
5 0 180 o 180 o 180
Trauls Winter X-Country Miles
Construction
Decade 1 o} 100 [s] 100 o 100
2 4] 40 0 40 o} 40
5 o o 0 1] +] o
Reconstruction
Detade 1 o] 5 4] 5 0 5
2 0 20 o 20 0 20
5 0 20 ] 20 0 20
Total Available
Decade 1 4] 109 0 108 1] 108
2 4] 148 s} 148 4] 148
5 ] 145 0 149 L] 149
Trails-Winter Snowmobile Miles
Construction
Becade 1 0 210 L] 210 0 210
2 0 40 4] 40 0 40
5 o} 0 0 0 o 4]
Aeconstruction
Decade 1 0 10 o 10 0 10
2 0 40 0 40 o 40
5 [} 40 0 40 4] 40
Total Avallzble
Decade 1 0 285 o 285 [} 285
2 0 az25 s} 325 0 325
S 325 325 325
Wild and Scenic Rivers Acres.
wild 0 o} [+] 0 a o
Scenic 1480 2845 1480 2845 1480 1480
Recreation 2550 2550 2550 2850 2550 2550
Further Study
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TABLE B-8-1 {Continued)

ALTERNATIVES
Resource/Activity/Effect Units of Measure NG B-MCD E DEP I-Prefermed A G-MOD
RESEARCH NATURAL AREAS 9/
Ochaco Divide Acres 2035 2035 2035 2085 2035
The Island Acres 38 0 38 38 38 a8
Haystack Butte Acres 4] L] 58 5B [s] 58
Dy Mountain Acres o] 4] 1187 187 0 1187
Stinger Creek Acies 4] ] 453 453 4] 453
Silver Creak Acres o o 844 844 o] B44
SCENIC
Preservation M Acres 383 388 433 420 383 508
Fetention M Acres 1022 807 707 o8 8 1022 1556
Partlal Retention M Acres 714 281 584 324 714 B15
Medification and Maximum Medification M Acres 7432 8278 78t 8 7849 7432 887 1
SOCIAL AND ECONOMIC
Social
Change In Jobs 10/ Number Unknown 176 196 118 57 -101
Change In income Million $ Unknown 29 30 18 0g 22
Economic
Total National Ferest Planned Mithon Dollars
Budget
Decade 1 120 121 105 102 109 95
2 Unknown 107 g2 23 103 B8
3 Unknown "1 87 a7 100 a0
Retumns to Government Million &
Decade 1 185 187 202 194 172 140
2 Unknown 231 27 223 211 165
5 Unknown 228 184 215 203 166
Present Net Value (PNV) Millien 380 452 471 475 421 395
Payment to Counties Million $ Unknown 4.9 51 49 43 as
SQIL
Soil Loss (Off Forest) M Tons/Yr
By Major Activity
Timber Harvest & Hoads
Decade 1 19 17 18 17 18 17
2 15 22 13 21 18 18
S 13 21 12 19 15 18

9/ BNA = that would be recommended fer Inclusion in the National Forest System (FSM 4063)

10/ Change In jobs relative to the "current situation® discussed

Final Environmental Impact Statement
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TABLE B-8-1 {Continued)

ALTERNATIVES
RescurcefActivity/Effect Units of Measure NC B MOD E DEP |-Preferred A C-MQD
TIMBER
Lands Tentatively Suitable for Timber | Thousand Acres §523 11/ 5332 Sa3 2 533z 5332 5332
Production
Lands Suitakle for Timber Production Thousand Acres 53401¥/ 5113 4850 4937 488 8 4714
Lands with Timber Yield Reductions Theusand Acres
Full Yield 413812/ 4845 o 0 o [+]
50-09% as 811/ 288 4850 4918 4888 471 4
1-48% 2411/ 0 2] 18 0 4]
Long-Term Sustalned Yield Capacity Millien CF 1111/ 218 193 180 195 158
Allowable Sale Quantity Million BF
Decade 1 N/A 130 123 115 115 84
Total Pine Million BF
Decade 1 85 a7 a2 79 83
Allowable Sale Quantity Million CF
Decade 1 N/A 2t 8 208 180 193 156
2 N/A 218 187 190 193 156
5 N/A 218 181 190 183 158
Potential Yield 13/ Million BF 13635 N/A N/A N/A N/A N/A
Timber Sate Program Quantty Million BF
Decade 1 N/A 1410 1350 1250 1260 1030
Timber Sale Program Guantity Milicn CF
Dacade 1 N/A 238 2298 208 2t 4 171
2 233 2t 4 205 214 i66
5 231 171 201 204 165
Avgllable Timber Harvest Prescriptions ] Thousand Acres 14/
In First Decade
Even-aged
Clearcut [s] 253 14.4 87 187 150
Shelterwood 1186 498 254 211 182 38
Overstory Removal 635 212 1132 531 1056 316
Uneven-aged
Selection Unknown 875 40 622 09 864
Refarestation Thousand Acres
Decade 1 1186 751 400 298 370 186
2 n7t 301 420 248 e00 184
5 306 520 AB0 299 520 268
Timber Stand Improvement Thousand Acres
Decade 1 480 Baz 150 530 400 683
2 B8O 482 120 540 120 815

11/ For the NC alternative, these lands are the regulated tommercig) forest lands These (ands were not classified using the sultability criteria, but were arrived at using the 1572 land
classification system provided for by Amendment #1 of the 1985 Timber Plan These Jands are the standard, speclal and marginal components of commercial forest lands

12/ For the NC alternative, these lands are the standard component of the regulated commercial forest base

13/ Potentlal yleld applies only to the "No Change" alternative and comes fram the Timber Resaurce Plan The potential yield for the next ten years is the maximum harvest that could
be planned to achieve the optimum perpetual sustained yield harvesting leve! attainable with Intensive forestry on regulated areas considering the productivity of the land, conventional
logging technalogy, standard cultural treatments, and interrelationships with other rescurce uses and the environment.

14/ See Appendix E, Selection of Harvest Cutting Metheds
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TABLE B-8-1 {Continued)
ALTERNATIVES
Resource/Activily/Effect Units of Measure NG B MCD E DEP [ Preferred A C-MOD
TRANSPORTATICN SYSTEM
Antenial and Callector Road Construction Miles/Cecade
Decade 1 a 14 4 a 8 4
2 12 12 0 ] 12 [}
5 1] 0 0 Q g v
Arterial and Collector Road Reconstrue Miles/Decade
tion
Decade 1 174 174 168 174 174 168
] 168 188 183 168 168 182
5 148 148 148 148 148 148
Ferest Service Roads, Open and Main- | Total Miles
tained
Decade 1 AT74 4800 4776 4734 4774 4743
2 4982 5072 4862 4835 4982 4982
5 5326 5484 5253 5304 5328 5187
Passenger Car Use, Open and Main- Total Miles
tained
Decade 1 B44 850 840 844 B44 840
2 856 862 840 as0 858 840
5 856 869 840 a50 856 840
High Clearance Use, Open and Maln- | Total Mdes
talned
Decade 1 3236 3037 2045 2332 3236 2384
2 az1o 2093 2836 2210 3210 2089
5 2738 2452 231 2269 2736 1123
Asads Closed, Seasonally of Yearlong Totad Miles
Decade 1 694 913 890 1558 694 1520
2 925 1217 1186 1876 926 2043
5 1734 2123 2082 2185 1734 3224
UNROADED AREAS
(Roadless Critetla Acres)
Acres Remaining Unroaded M Acres
Lookout Mountain
Decade 1 166 786 28 187 168 166
2 166 76 29 76 166 168
5 1686 78 29 78 166 18686
Rock Creek/Cottenwood Creek
Decade 1 o o 187 118 o 187
2 V] [} 187 i1 L+] 197
5 o 0 197 118 a 197
Deschutes Canyon/Steelhead Falls
Decade 1 100 51 25 g1 100 100
2 100 51 25 51 100 100
5 100 51 25 51 1040 00
Silver Creek
Decade 1 25 31 3z a1 25 32
2 25 31 3z ai 25 32
L] 25 a a2 ail 25 32
Green Mountain (SPM)
Decade 1 a] 4] 70 0 ] 70
2 4] 4] 7o b] o 70
5 a 4] 76 o o 70

B-156



TABLE B-8-1 (Continued)

ALTERNATIVES

Resource/Activity/Effect Units of Measure NC B-MOD E DEP 1 Preferred A C MOD
WATER
Water Quallty
Watershex| Condition % above Threshold
Decade 1 21 o 0 0 o o]
2 0 0 0 0 0 o
1 0 4] [+} 0 4] o
Watershed/Ripatian
Improvement Acres{¥r
Decade 1 360 880 740 8s0 360 as0
2 380 &7 120 a7 360 a7
5 32 32 32 32 3z az
Total in Enhanced Condition M Acres
Decade 1 100 100 0
2 112 "z 12
5 54 175 94 175 54 175
Water Yield M Acre Feet/Yr
Decade 1 55 &85 584 575 588 744
2 575 574 572 563 580 560
B 558 582 566 567 574 562
Relative Fisk of Affecting Watersheds Ranking 1 -8, 1 high-
est, 6 lowest
Decade 1 1 2 2 3 2 a
2 3 3 3 4 3 4
5 2 2 4 4 3 4
WILDERNESS
Existing Wilderness Acres
Bridge Creak 5400 5400 5400 5400 5400 5400
Black Canyon 13,400 13,400 13,400 13,400 13,400 13,400
Mill Creek 17,400 17,400 17,400 17,400 17,400 17,400
Recommended Wilderness Acres
Deschutes Canyon/Steethead Falls 0 1] 2500 0 0 10000
Total Wilderness Capacity 36,200 36,200 38,700 36,200 36,200 45,200
Wilderness Supply MVRD's a7 257 266 257 257 283
Wildemess Demand M RVD's S [»] s ) s 8] S [n) ] D s D
Supply/Demand
Semiptimitive
Decade 1 257 165 257 165 266 165 257 1685 257 165 283 165
2 257 192 257 192 2688 t92 257 192 257 82 83 192
1 257 275 257 275 266 275 257 275 a57 275 283 275
Wilderness 15/ Acres
Primitive Tralled
Decade 1 0 3300 o 3aoo 0 3300
2 0 3300 o 3300 0 3300
5 Q 3300 1] 3300 a 3300
Primitve Nontralled
Decade 1 o 3000 4] 3000 0 3000
2 o 3000 4] 3000 [s] 3000
5 4] 3000 [+ 3000 o 3000
Semiprimitive
Cecade 4 36,200 29,800 38,700 29,900 36,200 39,900
2 36,200 29,800 38,700 29,900 36,200 39,800
5 36,200 29,800 38,700 29,800 36,200 39,800

15/ Black Canyon's WROS classlification Is presently Incemplete and is presently displayed in total as semiprimitive
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TABLE B-8-1 {Continued)
ALTERNATIVES
Resource/Activity/Effect Units of Measure NG B-MOD E DEP [ Preferred A C-MOD
—
WILDLIFE
Deer Population Number
Decade 1 Unknown 22,600 22,600 22,600 22,600 22,600
2 Unknown 22,600 22,600 22,600 22,600 22,600
5 Unknown 17,208 22,600 22,600 22,600 22,600
Elk Population Number
Decade t Unknown 3210 3170 3000 8370 3740
2 Unknown 2950 3030 2870 3180 3e60
5 Unknown 1700 2780 2620 2680 3700
Wildlife Habitat Impravement AcresfYr
Decade 1 Unknown 768 302 768 132 485
2 Unknown 400 100 400 100 200
8 Unknown 100 100 100 100 150
Snag Habitat for Cavity Nesters (Aver- | % of Potential
age across Foresy)
Pecade 1 Unknown 43 48 47 48 51
2 Unknown 41 50 48 52 59
5 Unknown a3 55 54 82 69
Habitat for Cld Growth Dependent
Species
Allocated Old Growth Acres 32,880 18,740 28,340 16,8950 368,870 45,030
Supplemental Feeding Areas 18,000 26,340 15,250 36,970 45030
Unallocated Old Growth 16/
Decade 1 26,500 24,100 N/A 37,600 N/A 39,300
2 26,500 24,100 N/A 37,600 N/A 39,300
5 26,500 24,100 N/A 37,600 NIA 39,300
Total Habitat 17/
Decade 1 59,360 60,840 N/A 75,840 N/A 129,360
2 56,360 60,840 N/A 76,840 N/A 128,360
5 56,260 50,840 N/A 76,840 NJA 129,360
Eagle Hoosting Areas (Bald and Golden) Acres 570 570 570 570 570 570

16/ Qid Growth i management areas with no programmed timber harvest

17/ Total Old Growth in management areas which is allocated, Old Growth in management arees not allecated but with no programmed timber harvest, and supplemeantal feeding
areas

** The outputs, effects, activitles, and costs included In this table are astimates and projections based on avaitable inventory data, use of various modeling techniques and analfyses,
professional judgement and are subject to the annual budgetary process
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TABLE B-8-2

COMPARISON OF OUTPUTS AND PERCENT OF POTENTIAL CAPABILITY

SPNM/Additional Excellent

PNV Milians Timber Harvest MAUM's 1/ Elk 1/ Scenic Comdors M { ~yidamess (M Old Growth M Alparian

MMCF Acres} Acras

Acras) Actes

Maximum PNV Benchmark 512 229 g20 1510 o 0 ag 171
100% 28% 78% 5% 42% 90%

Maximum Timber Benchmark 480 234 808 1270 0 0 39 19
84% 100% T7% 30% 42% 10%

Maximum Recreation Benchmark (Unroaded) 424 155 710 4040 o 0 75 171
83% 86% 87% 95% B80% 90%

Maximum Big Game Benchmari 428 171 Ti0 4270 0 0 40 171
84% 73% 87% 100% 43% 0%

Maximum Range Benchmark 454 221 1053 1350 o 0 39 t8
B9% 84% 100% 2% 42% 10%

ALTEANATIVES

NG 380 N/A 775 Unknown 836 291 400 54

4% 74% 81% 44% 43% 28%

B Mad 452 218 750 1700 270 158 424 171

8a8% 93% 1% A40% 25% 24% 45% 80%

E-Dep 471 208 90 2780 477 518 E50 24

92% 88% 75% 85% 48% 7% 59% 50%

| 475 150 750 2620 44.0 278 551 171

93% 81% T1% 61% 43% 42% 59% 90%

A 421 193 775 2650 835 201 530 54

B82% 82% 74% €3% 81% a4% 57% 8%

[+ 395 156 731 3700 1027 885 782 171

7% B6% 89% are 100% 100% 83% 90%

41 5th Decade
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priced output levels and their efficiency i produc-
ing them. Market related benefits in any alternative
are attributed mostly to timber. The nonmarket
benefits are primarily related to fish and wildlife,
and recreation (Table B-8-4). Table B-84 also shows
that the market resources provide most of the dis-
counted benefits for all alternatives. For example,
their contribution ranges from a high at 70 percent
of the total economic benefits in Alternative B-Mod
to a low of 60 percent in Alternative C-Mod.

Noncash benefits is yetanother aspect of discounted
benefits. Noncash benefits refer to the benefits
individual resource users receive who are charged
less for the resource than they are willing to pay, or
current market prices indicate theyshould pay. They
are the difference between the fulf economic value
of the resource and the fees actually paid to use that
resource. Noncash benefifs are measured by the
difference between total discounted benefits less
the discounted receipts that are generated by each
alternative. The Forest receives revenues for stump-
age, grazing permits, campground fees, mineral leases,
and other special use permits. Yet, the Forest gener-
ates benefits to users which are not realized in terms
of cash flows. This is because dollar prices are as-
signed to nonmarket resources on the Forest in

order to reflect their full economic value even though
none or only part of that value is collected as fees
under current laws and policies. Timber is the only
resource for which the discounted benefits are equiva-
lent to discounted revenues. For all of the other
resources, recreation being the prnimary one, dis-
counted benefits exceed revenues. Table B-8-5 dis-
plays the relationships between total receipts, net
receipts, and noncash benefits for each alternative
in order of decreasing net receipts. The size of the
noncash benefit 1s directly related to the amount of
recreation (primarily) and range (secondarily) bene-
fits generated by each alternative.

Differences in PNV between

Benchmarks

The Max Recreation Benchmark (unroaded, big
game) (BR3) has a PNV of $454 million. This 1s $58
million less than the Max PNV Benchmark (B7G).
The decrease in PNV is a result of managing 61,000
acres in an unroaded condition Although this man-
agement results in less costs associated with timber
and roads and higher economic benefits associated
with recreation, fish and wildlife, the foregone tim-
ber values far outweigh these advantages, causing a
reduction in PNV,

TABLE B-8-3

PRESENT NET VALUE AND DISCOUNTED COSTS AND BENEFITS OF ALTERNATIVES
(Milion Dollars)
(Ranked by Decreasing PNV)

Max PNV

Benchmark 7 512 241 754

Alternative | 475 -37 227 -14 701 -53
Alternative E-Dep 471 -4 221 -5 693 -8
Alternative B-Mod 452 -19 262 +41 714 +21
Alternative A 421 -3 236 26 857 -57
Alternatrve C-MOD 395 -26 213 -23 808 -49
No Change 380 -15 245 +32 653 +45
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TABLE B-8-4
DISCOUNTED BENEFITS AND COSTS BY RESOURCE GROUPS
{(Milions of Dollars) 1/

ALTERNATIVES
{Ranked by Decreasing PNV)
I E Dep B Mod A C-MOD NC
PNV 475 471 452 421 385 a80
DISCCUNTED PRICED BENE-
FITS BY RESOURCE
Timber 4228 4159 4481 3924 3224 413
Developed & Dispersed 848 851 76T 757 as4 723
Recreation
Fish & Wildlife 1548 1521 1510 1497 1615 103
Range 205 205 208 202 191 166
Minerals 180 190 180 180 190 162
DISCOUNTED COSTS BY MA-
JOR CATEGORIES
Timber 486 507 701 648 411 €9
Roads 862 828 957 840 805 87
Developed & Dispersed 17 g2 113 52 127 51
Recreation
Fish & Wildlife &8 68 T4 87 94 8
Range 81 83 83 79 75 8
Other 2/ S84 698 6356 637 577 55
Sail & Water 48 47 51 46 44 4

1/ Direct companisens of benefits and costs by individual resource provide broad indications of specific relationships, butthey may be misleading because
many costs are nonseparable under multhple-use management
2/ Thase costs include general administration, cultural resources, lands and minerals, human resources, and protection
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The Max Timber Benchmark (BT7) has a PNV of
$480 million which is $32 million less than B7G. The
decrease in PNV 15 aresult of the intensity of timber
management. The timber benchmark manages the
timber resource much more intensively than does
the Max PNV benchmark. This results in higher
harvest levels and, as a result, higher timber gener-
ated receipts, but the timber and road cost associ-
ated with these higher harvest levels outweigh the
benefits generated. This higher intensity of timber
management also results in less benefits being gen-
erated from fish and wildlife resources. The com-
bined effect results in a lower PN'V.

The Max Range Benchmark (BF5) has a PNV of
$424 million, $88 million less than the Max PNV
benchmark’s. As with the Max timber benchmark,
this benchmark manages a resource more inten-
sively than is economically efficient. In this case it 1s
the forage resource not the timber resource as it was
with BT6. This benchmark manages both the tim-
bered and non-forest lands for maximum forage
production. This results in a minor increase in for-
agevalues and major benefits foregone from timber,
fish and wildlife resources.

The Max Big Game Benchmark (BE3) hasa PNV of
$429 muillion, $83 million less than the Max PNV
benchmark. This benchmark manages the timber
resource to maximum big game habitat. As a result,
it forgoes much of the timber value for a relatively
smaller increase in value from big game. This results
in a decrease in PNV.

Changes from Draft to Final

Updated timber yield tables and analysis area acres
have resulted in the ASQ and PNV’s of the Max
PNV and timber benchmarks being much closer
together in the FEIS as compared with the DEIS.

Differences in Present Net Values

Present Net Value (PNV) is the primary quantita-
tive measure of economic efficiency used for all
benchmarks and alternatives. It is also an important
measure of the dollar value of the alternatives. PNV
has been calculated to be the sum of all market and
nonmarket priced values, less all management costs
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for the 50-year planning horizon, discounted to present
values using a four percent interest rate, The rela-
tionship between PNV and net public benefits is dis-
cussed 1n Section 4.

The Max PNV benchmark and six alternatives are
ranked by decreasing PNV in Table B-8-3. Table B-
8-4 provides further detail on discounted costs and
benefits by resource group. The Max PNV bench-
mark is provided as a reference point only. It is an
estimate of the discounted net economic returns the
Forest could recetve for 1ts priced resources if they
were managed solely to maximize Present Net Value.

The main factor influencing patterns in PNV, bene-
fits, and costs 1s tmber management. Timber values
represent from 53 percent to 65 percent of the total
dollar values 1n the alternatives. Values produced
from selling timber are, in general, far in excess of
related costs. As timber harvest levels decrease across
alternatives, discounted costs and benefits, and PNV
usually decrease as well. Thus pattern is due 1n large
part to non-timber resource objectives restricting
timber practices and harvests Although recreation
related benefits (including hunting and fishing} do
make up a sigmficant portion of the total dollar
benefits (28 percent to 41 percent), increases in
these dollar benefits do not make up for the PNV
lost from timber. Therefore, the greater the non-
timber resource objectives, the lower are the timber
discounted benefits and costs, and PNV,

This general pattern is modified by the intensity of
the timber management activities employed. Some
alternatives schedule timber practices and harvests
at the most economucally efficient level, given other
resource objectives (Alternatives C-Modified, I, and
E-Departure). Other alternatives apply more inten-
sive timber practices to achieve the highest timber
volumes possible, given other resource objectives
(Alternatives A, B-Modified, and NC). This results
in higher timber benefits, but also higher costs and
lower PNV. In each of these two groups of alterna-
tives the general pattern discussed above holds. The
exact combination of non-timber resource objec-
tives and fimber management intensity determines
the ranking in PNV of these two groups together.

The PNV of the NC Alternative is an estimate. It is




also based on a programmed harvest level of 129
MMBEF. If the estimate was based on the potential
yield of 136 5 MMBF, the PNV would be signifi-
cantly hugher.

The Forest and Grassland are considered to have
potential energy resources However, very little testing
and development has taken place to date. No esti-
mates have been made of future extractions, so
energy values were not included in the economic
analysis, but o1l and gas leasing provides significant
returns to the Treasury and to counties. The alterna-
tives have little effect on mineral activities.

Differences in Costs

Capital investment costs include trails, roads, refor-
estation, timber stand improvement, prescribed
burning, and physical structures for range, recrea-
tion, fish, and wildhife. Other costs include operating
and maintaining facilities, program management,
and support costs associated with management of
other resources. Capital investment costs pertain
mostly to roads and timber stand management. For
example, from 76 percent (Alternative C-Modified)
to 95 percent (Alternative A) of capital investment
costs are associated with road construction and timber
management. The majority of operation and main-
tenance costs are program management, followed
by support funds necessary to carry out timber pro-
grams.

Because most costs are associated with timber
management, the higher the timber output, the higher
the costs. Generally, capital investment costs de-
crease significantly over time due to declining road
construction and timber stand improvement prac-
tices. Operation and maintenance costs remain fairly
constant over time except for Alternative E-Depar-
ture, where timber volume declines over time.

Fixed costs represent a relatively small portion of
the total costs (20 percent to 30 percent). The re-
mainder of the cost for each alternative varies with
the objectives of the alternative.

Costs associated with timber practices and harvests
constitute a large portion of the total costs. Alterna-
tive B-Modified has the highest cost of any alterna-
tive, and only 29 percent of the discounted cost 15
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directly attributed to resources other than timber
and roads. Road construction and reconstruction is
almost entirely tied to timber harvests on this Forest.
Alternative C-Modified has the lowest cost of any
alternative and the highest benefits associated with
amenity outputs, yet only 35 percent of the costs can
be attributed to resources other than timber.

Differences in Economic Benefits and

Cash Flows

Thetotal economicbenefits of the alternatives come
from priced resources which include both outputs
termed “market” outputs, and those with “assigned”
values. Market values represent the unit price of an
output that is normally exchanged in a market. On
this Forest, timber is the primary market output,
accounting for over 90 percent of the market out-
puts and 50 percent to 65 percent of the total eco-
nomic benefits of the alternatives. Other market
outputs include livestock grazing, campground use,
special use permits, and minerals leasing. Assigned
values represent the umt price of an output not
normally exchanged in a market. Vartous analytical
techniques were used to estumate values that people
would be willing to pay for these benefits. Outputs
with assigned values include disgersed recreation,
wilderness use, hunting, fishing, and water quality
improvement. Hunting and fishing are the major
assigned values, comprising from 16 to 26 percent of
the total economic benefits. The remaining 18 to 24
percent are splitindifferent proportions, depending
on the alternative, among livestock grazing, devel-
oped recreation use, dispersed roaded recreational
use, and dispersed non-roaded recreational use.

Total market values range from 62 percent (Alter-
native C-Modified) to 70 percent (Alternative B-
Modified) of the total economic benefits. Alterna-
tives in the high end of this fairly narrow range have
relatively high timber benefits and/or relatively lower
fish, wildlife, or recreational values. The opposite is
true for alternatives in the low end of the range

Cash receipts are revenues returned to the Forest
and Grassland for stumpage, grazing permits, camp-
ground fees, leasable minerals, and special use per-
mits However, the Forest generates economic
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benefits to users which are not realized in terms of
cash flows. These are referred to as “noncash bene-
fits”. They refer to the benefits individual resource
users recerve when they are charged less for the
resource than they would be willing to pay, or cur-
rent market prices indicate they should pay. Non-
cash benefits are the difference between the full
economic value of the resource and the fees actually
paid to use that resource. Table B-8-5 displays the
relationships between total receipts, total budget
costs, net receipts, and noncash benefits for each
alternative in order of decreasing net receipts. All
alternatives recewve more money then they spend
(netreceipts are positive). Fish and wildlife provides
the most noncash benefits in all alternatives, fol-
lowed by recreation, then range. Timber provides
nearly all of the cash receipts.

Generally the proportion noncash benefits contrib-
ute to total economic benefits increases as net re-
ceipts decrease. The decrease in net receipts as
noncash benefits merease 1s a result of more land
and resources being allocated to producing noncash
benefits, thus lessening the resources available to
produce cash receipts.

Table B-8-5 (Decade One) as compared to Table B-
8-3 shows that alternatives with higher net receipts
in Decade One generally have higher PNV’s. This
trend holds true in all but one case.

This case involves Alternative NC. In Table B-8-3,
Alternative NChas the lowest PNV but in Table B-
8-51t has the third highest net receipts. The cause of
this 1s two-fold; first, it has the lowest non-cash
benefits of all the alternatives, and second, Alterna-
tive NC is different from the other alternatives in
that it does not ensure meeting all management
requirements. This allows more of the higher value
ponderosa pine stands to be harvested in Decade
One. However, to satisfy particular harvest schedul-
ing requirements, cash receipts drop off dramati-
cally after the first decade. Table B-8-5 shows that
the net receipts for Alternative NC drop in rank
from third in the first decade, to last 1n the fifth
decade. Alternative NC also harvests timber at lev-
els beyond that which is efficient in order to meet
current sale levels. This results in higher total re-
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ceipts, but alsohigher costs resulting inlower PNV’s.
As a result, Alternative NC has relatively high net
recelpts in Decade One, but a relatively low PNV,

Effect of Nonpriced Outputs on PNV

between Aliernatives

The differences in PNV between the alternatives
can also partly be attributed to the levels of non-
priced outputs which they provide. While these
outputs can not be valued in dollar terms, their
output levels can often be measured n terms of
other units. Table B-8-6 presents information which
1s useful in understanding the relationships between
some of the key nonpriced outputs and Present Net
Value. It 1s important to keep in mind that this table
15 mtended to present only general relationships
between the nonpriced benefits and PNV. The dif-
ferences in the output levels and effects should not
be interpreted as absolute measurable tradeoffs.

Note that the provisions of some nonpriced benefits
are complementary to the production of priced out-
puts while the provisions of others are contradic-
tory. The contradictory relationships generally mean
that more nonpriced outputs can only be provided at
the expense of producing fewer priced outputs (pri-
marlly timber) and, therefore, lower PNV’s. It is a
subjective decision as to whether the foregone priced
benefits are compensated for by the increased out-
puts of nonpriced benefits.

Maintaning and enhancing the lifestyles of Central
Oregonians was identified as one of the more impor-
tant nonpriced benefits. This is comprised of several
components, including economic stability, the op-
portunity for diverse recreation experiences in a
visually pleasing environment, and clean air and wa-
ter. For this discussion we will cover these as sepa-
rate nonpriced outputs and in no particular order of
importance.

Mamtaining and enhancing economuc viability can
mean many things to different people and can be
measured in various ways. Table B-8-6 presents the
change in the number of jobs in the local economy
during the first decade that could result from the
implementation of an alternative. To some extent,
the payments to county also provide some insight



TABLE B-8-5
FIRST AND FIFTH DECADE AVERAGE ANNUAL CASH FLOWS 1/
AND
NONCASH BENEFITS BY ALTERNATIVE
{Milion Doltars)
(Alternatives Are Ranked 1n Qrder of Decreasing Net Receipts)

ALTERNATIVES
| E-Dep NC B-Mod A C-MOD
DECADE 1
Total Receipts 194 202 202 179 172 140
Total Costs 120 128 131 145 130 114
Net Receipts 74 74 71 35 42 26
Non-cash Benefits to Users 108 109 103 107 105 110
DECADE &
Total Receipts 215 184 187 253 202 187
Total Costs 108 85 109 124 107 100
Net Recelpts 105 89 78 128 95 87
Non-cash Benefits to Users 136 132 1186 125 125 143

1/ Payments to counties and expenditures by cooperators are excluded
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TABLE B-8-6
PNV AND RESOURCE OUTPUTS
Maxi- NC B-MOD E-DEP ] A C-MOD
mum Pre-
Outputs ferred
PNV (MM §) 512 380 452 471 475 421 395
Change n Jobs from Current Situa- 234 Un- 176 196 118 57 -101
tion known
Payments to Countres (MM $) 60 50 49 51 49 43 35
1st Decade Average Annual ASQ
MMCF 234 N/A 218 208 190 193 156
MMBF 142 N/A 130 123 115 115 94
Eik (No of Eik 5th Decadej 4040 Un- 1700 2780 2620 2690 3700
known
Deer (No of Deer Sth Decade) 22,600 Un- 17,210 22,600 22,600 22,600 22,600
known
Forage Produchon
(1st Decade MAUM's/YT) 1053 775 750 790 750 778 731
Old Growth (M Acres 5th Decade) 940 400 42 4 850 551 530 782
Snag Habitat for Cavily Nesters
(% of potential, 5th Decade) 70 B2 33 55 54 52 69
Riparian Areas i1 Excellent Conditton
(M Acres 5th Decade) 54 54 175 94 175 54 178
Roadless - Allocated (M Acres) 1/ 509 291 107 273 384 312 410
Scenic Corridors (M Acres) 2/ 1027 835 344 462 M7 835 101 1
Timber Harvest 3/ 1821 1638 157 0 1451 143 4 1465

1/ Total acreage for lands allocated to management areas with unroaded recreation emphasls (09, F8, F10, F4, G8)
2/ Total acreage for lands allocated to managment areas with visual resource emphasis (D5, D8, D7, G13, F25, F26, F27)

3/ First decade - Acres with timber harvest prescription
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into the economic base from which the local Gov-
ernments can provide services to residents of the
arca In general, both of these have complementary
relationships with the production of priced benefits.
“Payments to counties” is calculated as 25 percent
of total Forest Service receipts, 95 percent of which
are related to harvesting timber. In turn, many jobs
m the local economy are directly related to the
amount of timber and recreation supplied from the
Ochoco National Forest. Table B-8-6indicates that,
as the production of priced timber decreases, so do
the payments to counties and potential number of
Jobs in the economy. The ranking of jobs and pay-
ments to counties does not necessarily fall on the
ranking of PNV, because some alternatives’ timber
harvest levels and species mix may have a positive
effect on jobs and payments to counties but a nega-
tive effect on PNV,

The ease of accessibility to personal use firewood
from the Forest is also a component of the Central
Oregon lifestyle. This is considered a nonpriced
benefit. Different alternatives investigated various
ways of supplying this material. To the extent that
petsonal use firewood permits are priced below
what this material would normally sell for on the
competitive market, the rationing of personal use
firewood supplies has aslight downward pressure on
PNV (although the amount of decrease in PNV
would be small).

The maintenance or enhancement of scenic quality
in sensitive scenic areas is another nonpriced bene-
fit In Table B-8-6 this output is presented in terms
of the amount of acres of retention and partial
retentionscenic quality objectives met in each alter-
native. While some timber harvesting is acceptable,
and even necessary, in order to meet the manage-
ment objectives in scenic areas, the provision of
scenic quality on the Forest usually comes at some
expense to the amount of timber that could be
harvested. As more acres are allocated to scenic
management across the alternatives, the PNV tends
to be lower

The provision and maintenance of old growth and
snag habitat for pileated woodpeckers and other
cavity dwellers is also considered a nonpriced bene-
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fit. Timber harvesting is excluded from old growth
areas and timber volumes reduced to provide snag
habitat, Table B-8-6 depicts the amount of habitat
provided for these species for each alternative.
Generally, as the amount of acres managed for their
habitat increases, PNV decreases.

The maintenance and enhancement of clean air and
water, and the protection of historical and cultural
resources, are also, at least to some extent, contra-
dictory to the harvesting of timber. While the provi-
sion of these benefits has not been aserious problem
in the past, alternatives which greatly increase the
amount of acres harvested will make it more difficult
to protect these resources. Table B-8-6 shows that,
as ASQ increases, so do the number of acres har-
vested.

Economic impacts on the Local

Communities

Changes in the levels of timber harvests, recreation
use, grazing, and Forest Service expenditures on the
Ochoco National Forest have the potential to im-
pact the employment and income levels in the local
economy. Many of the local communities are par-
ticularly dependent upon the Forest based timber
resource as the mainstay of their economies. There-
fore, the potential economic impacts on the local
economy of Central Oregon resulting from the
implementation of any one of the alternatives is an
important element in the process of selecting a
preferred alternative. It was identified as one of the
ICO’s at the outset of the plannmg process. The
following paragraphs examine this issue.

The primary economic impacts resulting from changes
in output levels on the Ochoco National Forest are
felt m Crook and Harney Counties and small por-
tions of Wheeler, Jefferson and Grant Counties.
Crook, Harney, and Wheeler Counties will be used
as a surrogate for the total area of influence. (For
more detail on the economic impact analysis, refer
to Section 5).

The primary economic impact resulting from changes
in output levels 1n the Ochoco National Forest are
minor when compared to the total employment base
of the counties. Total employment for the three
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counties is estimated tobe approximately 9,100 jobs.
Approximately 20 percent of these jobs rely on
Ochoco National Forest outputs.

Allalternatives have less than two percent change in
jobs. In terms of payments to counties the impact is
much more significant. The Forest’s contributions
range from $3.5 million in Alternative C-Mod to a
maximum of $5 million in Alternative E-Departure
in the first decade. Looking at the wood products
sector (loggmng, sawmill and mill works), the coun-
ties largest employer, the impact of the alternatives
is slightly more significant. The change in jobs for
this sector of the economy ranges from a decrease of
three percent in Alternative C-Modified to an in-
crease of four percent 1n Alternative B-Modified.

The timber (primary) and recreation (secondary)
resources are the forest based outputs which are
influencing the local economy. Since the recreation
use levels will not change that dramatically in the
short term from one alternative to another, it is the
amount of timber that each alternative proposes to
sell which most heavily influences the jobs and in-
come levels during the first decade. Over the longer
run (20 to 50 years), the differences between the
alternatives in their recreation output levels increase
and, therefore, become an important factor account-
ing for the vaniation in potential for long term eco-
nomic opportunities.

The potential impacts on timber related jobs in the
local economy are estimated as a function of the
change in the amount of board feet sold by an
alternative as compared to current sale levels. Tim-
ber volume is regulated in cubic feet for all alterna-
tives. In all alternatives, diameter of harvested mate-
rial will be decreasing over time. There are propor-
tionally more board feet than cubic feet in larger
material. As a result, board feet will be declining in
allalternatives, evenif managed under nondechning
yield. Since jobs and income are tied to board feet
timber harvest, all alternativeswill exert some down-
ward pressure on local economies after the first
decade. With regard to the timber related impacts,
not only is the amount of wood offered for sale an
important factor, but sois the species mix. Given the
same amount of timber volume, pine would have
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more positive economic effects than mixed comfer.
This is a result of pine being remilled in the local
communities, thus creating more jobs and income
per million board feet than does mixed conifer.
Because the mix of species does not vary signifi-
cantly between alternatives the effect between al-
ternatives on local economics will be minimal.

The Ochoco National Forest is locally and region-
ally an important provider of recreation opportuni-
ties. Current estimates show the State’s population
to be increasing at an annual rate of roughly two
percent. To the extent that an alternative empha-
sizes the development of capacity for diverse recrea-
tion opportunities, recreation use on the Forest is
likely toincrease at acomparablerate. So the service
industry in the local economy can be expected to
grow over the long run to facilitate the recreation
visitors, although the jobs will generally be lower
paying than the wood processing jobs.

Another means by which the Forest Service can
impact the local economy s through its payments to
local governments in lieu of taxes. The Forest Serv-
1ce pays 25 percent of its total receipts to county
governments. As was discussed above, most of the
Ochoco National Forest receipts are generated by
the selling of timber. To the extent that an alterna-
tive emphasizes the production of timber, the local
governments will benefit financially. Stumpage re-
ceipts are not only related to the amount of volume
which an alternative proposes to sell, but also the
mix of species. With that in mind payments to coun-
ties by alternative will respond similarly to the change
in jobs from the current situation between alterna-
tives.

Responses to Major Issues,
Concerns, and Resource Use
and Development
Opportunities

This section defines indicators that are used to show
differences in how alternatives respond to the Is-
sues, Concerns and Opportunities (ICO’s). It also
discusses indicators that are of central concern to



the nation as a whole. Appendix A fully discusses
each of these ICO’s and the relevance of the re-
sponse indicators. The major ICO’s with the great-
est influence on the alternatives, and their associ-
ated response indicators are as follows.

1. Timber Supply and Forest Management:

allowable sale quantityin cubic feet, first and fifth
decade

allowable sale quantity in board feet, first decade
average annual salvage
uneven-afe management acres.

2. Social and Economic Wants and Needs of Local
Communities:

Present Net Value (PNV)
number of Forest-dependent jobs
payments to counties.
3. Livestock Grazing and Allotment Management:

Permitted Livestock Use in AUM’s, first and fifth
decades.

4. Riparian Area Management:

acres of riparian area in excellent condition, first
and fifth decades.

5. Transportation System:
miles of primary road, end of first decade.
6. Big Game Habitat:
potential deer population, fifth decade
potential elk population, first and fifth decades.
7. Roadless Areas and Wilderness Study Areas:
acres allocated to roadless recreation.
8. Scenic or Visual Resources:
acres allocated with scenic resource emphasis.
9. Old Growth:

acres allocated/dedicated to old growth empha-
sis.

10. Fuelwood Supply:
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annual firewood supply in M acres, first and fifth
decades.

11. Snag Dependent Wildlife:

average percent of potential cavity nester habitat,
first and fifth decades.

12. Winter Sports:
arcas available for winter recreation pursuits.
13. Anadromous Fish

production of Steelhead smolt (smolt /meter sq.),
first and fifth decade.

14, Historic Trail Preservation

acres allocated for Summit Historic Trail.
15. Off Road Vehicle (ORV) Use

miles of ATV trail, first and fifth decades.
16. Round Mountain

area with recreation and scenic resource empha-
sis, planning period.

Interalternative
Comparisons and Major
Trade-offs

Introduction

This section summarizes relationships between
economuc values and the responses of the alternatives
to the issues, concerns, and opportunities (ICO’s).
The purpose 1s to identify economic and noneconomic
comparisons and trade-offs that can be quantified as
ICO response indicators. To provide a partial
framework for assessing comparisons and trade-
offs, the long-term resource demands of the national,
regional, and local communities have been
summarized. Selected economic values and quantified
indicators of responsiveness to ICO’s are tabulated
(Table B-8-7). Finally, differences and similarities
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TABLE B-8-7
INDICATORS OF RESPONSIVENESS OF ALTERNATIVES TO
ISSUES, CONCERNS, AND OPPORTUNITIES

ALTERNATIVE
Untt of
Resource Cutput or ltemn NC B-MOD E DEP -Preferred A C-MOD
Measure
Allowable Sale Quantiy
(ASQ)
1st Decade MMCF N/A 218 2086 150 193 156
5th Decade MMCF N/A 218 161 180 183 i56
1st Decade MMBF N/A 1300 1230 1150 1150 940
Average Annual Salvage MMBF 8 15 7 14 6
Uneven-Age Mgmt M Acres 0 120 0 100 v 170
PNV Million § 380 452 471 475 421 395
Estimated County Recelpts M $'s Un- 45 51 49 43 35
known
Estimated Change in Jobs # Un- 176 196 118 57 -101
known
Livestock Use M
AUM's/YT
1st Decade 775 760 790 700 775 731
5th Decade 775 800 724 800 781 744
Riparian Areas in Excellent
Conditien
1st Decade M Acres - 100 - 100 — 100
5th Decade M Acres 54 175 94 175 54 175
Miles of Primary Road
Open and Maintained
-End of Planming Penod | #Miles 4774 4800 4776 4734 4774 4743
Miles of Roads Closed #Miles
1st Decade 694 813 890 1558 694 1520
5th Decade 1734 2123 2082 2185 1734 3224
Deer Population
5th Decade # Un- 17,210 22,600 22,600 22,600 22,600
known
Elk Population #
1st Decade 3210 3170 3000 3370 3740
Sth Decade Un- 1700 2780 2620 2690 3706
known
Acres  Allocated-Unroaded | M Acres 291 107 273 384 32 410
1/
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Urut of

Resource Output or ltem M NC B-MOD E DEP I-Preferred A C-MOD
sasure
N
Scenic Resources
Preservation M Acres 383 395 433 4290 383 509
Retention M Acres 1022 607 707 o68 1022 1556
Parhal Retention M Acres
714 281 594 324 714 615
Allocated 2/ M Acres 344 462 4.7 835 101 1
Qld Growth
{Allocated) 3/ M Acres
32,860 18,740 26,340 19,996 36,970 45,030
Fuelwood Supply M Cords
1st Dacade 140 150 131 130 140 120

Snag Habitat for Cawity | % of Po-

Nesters tential
1st Decade Un- 43 46 47 46 51
known
5th Decade Un- 33 55 54 52 69
known
Area Allocated To Recre- | Acres 28,630 35,085 58,120 31,950 48,710
ation Emphasis 4/
Anadromous Steelhead SHC! 5/
(M Smolfy
1st Decade 121 121 121 121 121 121
5th Decade 220 220 220 220 220 220
Total Miles of ATV Trails #Miles
1st Decade Neone a5 0 o5 0 g5
5th Decade None 180 0 190 0 180
Round Mountain Recreation | Acres N/A 1,000 0 1,000 0 0
Emphasis 6/

1/ Total acreage for lands allocated to management areas with unroaded recreation emphasis (D9, F8, F10, F11, G8)
2/ Total acreage for lands allocated to management areas with visual resource emphasis (D5, D8, D7, G13, Fe5, F26, F27)
3/ Total acreage for lands allocated to management areas with old growth emphasis (D4, F§, G5)

4/ Total acreage for lands allocated to management areas with recrestion emphasis (D9, D10, D11, F7, F8, F10, F11, F13, F14,F16, F17,
F19, G8, G11, G12, G14)

5/ SHC| Steelhead Habitat Capability Index, thousands of smolt

6/ Acres on Round Mountain with recreation emphasis (applies to Round Mountain National Recreation Trail)
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among individual alternatives are summarized n
terms of major trade-offs among competing objectves
or responses to expressed issues, management
concerns, or resource use and development
opportunities. A complete understanding of
differences among alternatives requires reading all
of Chapters 2 and 4.

National, Regional, and Local
Overview

National projections predict demand will rise for all
outputs from National Forests (RPA). At the same
time, there is also strong demand to protect and
enhance environmental quality. Demands and prices
forcommoadity production are generally determined
in national and regional markets. Demand for tim-
ber from this Forest is high. Most timber sales are
competitively bid to prices significantly higher than
appraised prices. When national and regional mar-
kets are strong, prices are frequently bid upwards of
$200 per thousand board feet for ponderosa pine.
Demand for livestock forage is also high since the
Forest and Grassland are the primary sources of
summer forage in this arca. All allotments are cur-
rently grazed, and the desire to utilize additional
forage, or take over any unused allotments, is always

high.

Demands for outdoor recreation uses are essentially
local or regional. Recreationists on this Forest are
predominantly local. The main exceptions are the
fall hunting seasons which draw hunters from more
populated areas of the state. Total recreation use of
the Forest is predicted torise about 59 percent in the
next 50 years (see Tables 3-14 & 3-15, FEIS, Chap-
ter 3).

Timber Supply and Forest
Management

Comparison of Past, Present and

Alternative Timber Harvest Levels
The potential yield (PY) under the current timber
management plan is the total harvest level that

could be sustained assuming intensive forestry prac-
tices on all available acres. This includes adjust-
ments to meet multiple resource objectives This
was calculated to be 20.86 MMCF (139.5 MMBF)
and adjusted to 20.4 MMCEF (136.5 MMBF) in 1984,
as a result of the Oregon Wilderness Bill. A similar
value was not calculated for the alternatives It would
be equivalent to a maximum timber FORPLAN run
for each alternative if unsuitable ¥ acres were -
cluded mn the available acreage base.

The programmed allowable harvest under the cur-
rent timber management plan is that part of the
potential yield scheduled for harvest in a specific
year (sce Table B-8-8) It was calculated for the cur-
rent plan by: (1) reducing the acreage base by the
acres of marginal land ¥ that we did not planto treat,
and (2) by reducing yields based on difference in
acres of intensive management (planting of geneti-
cally improved stock and precommercial thinning)
predicted under the potential yield and what was
actually planned to be accomplished (This process
was known as the “earned harvest effect” (EHE)).
This could be adjusted annually if there was signifi-
cant change 1n acres of intensive management prac-
tices or m margmal land treated from what was
programmed. This was originally calculated to be
19.86 MMCF (132.7 MMBF) and was adjusted in
1984t019.46 MMCF (129.8 MMBF). This is equiva-
lent to the Allowable Sale Quantity (ASQ) plus the
salvage volume.

Table B-8-8 displays the past actual sold and cut
volume, planned harvestlevel from the existing plan,
and range of harvest levels for each alternative. The
range of harvest levels shown shows the highest and
lowest predicted harvest level in board feet for the
first decade Allvolumes are average annual figures
for a particular decade. This table also displays the
estimated volume of ponderosa pine for this same
period. Additional timber resource information by
alternative andbenchmarkis alsopresented in Table
B-8-9.

The local industry is most interested in the ponderosa
pine volume, and it has the greatest impact on the
local economy, since much of the pine lumber is
remanufactured to molding and other products locally.

VThe current plan did not have a category called *unsurtable” so there was no reduction in the available land base for lands that could not be
reforested it did have a categoly called “marginal” which ingluded steep slopes and entical sotls, and stagnated submerchantable lodgepole
Some harvesting was programmed from these lands but twas a separate slope component and could not be substituted for “standard” volume

ar vice versa



TABLE B-8-8
COMPARISON - PAST, PRESENT, AND ALTERNATIVE TIMBER OUTPUTS 1/
(Fwrst Decade Volumes In MMBF)

ALTERNATIVES
TIMBER OUTPLIT ACTUAL EXISTING PLANNED VOLUME BY ALTERNATIVE FOR FIRST DECADE
COMPONENT 1979-88 Annual Ave, 1880 T™M Plan
Sold Cut PAH 2/ NG B-MOD E DEP | A Cc-MOD

SAWTIMBER (Chargeable)

Green sales (ASQMY 1369 1118 1271 1271 130 123 115 115 94

£st. pine volume 4f 1021 B75 85 a5 85 a7 82 Fi:l 63

Salvage sales tnclude above 27 27 4 5 4 4 3
SALVAGE SALES & SAWTIMBER 1369 8/ 1118 1208 1288 134 128 119 118 a7
(Est. percent change in next five (&1 -30) {-10) -10) -10)
decades) 6/
SANTIMBER  (Nonchesgeable) o} o 1 1 0 0 V] ) k)
neghigable In existing or planned
pragram
SUBMERCHANTABLE {Post, 13 13 Unestimated
poles, cull) in existing or

planned
progam

CONVEATIBLE PRODUCTS

Firewood 7/ 27 27 unestimated unest)- 7 7 B 7 B

mated

TOTAL (TSPQ) 182 1101 i 135 125 126 103

1/ Note that due to different bases for celculation, these figures may not be directly comparable However, they may be used to show changes in specific comonents for
calcutations, over time All calculations were done In cubic feet. The volumes in this table are estimates based on board foot/cubic foot ratra

2¢ Yield of imber projected for the perod of 1980 to 1988, as calculated for the 1880 Tirnber Management Flan and adjusted for 1984 Cregon Wildemess Bill The Programmed
Allowable Harvest (P A H) Is the sawtimber from green and sfaveage sales scheduled for harvest.

3/ Allowable sale quantity calculated for the current land and resource management plan directfon, projected inta the future using new scientific Information, such as yield tables
and sultability for imber harvest, and using FORPLAN analysis model

4 Estimated voiume of ponderosa pine that is inciuded in green sale volume
&f Average volume sold was not adjusted for *buy-bacl® volume

6/ Reduction in all but E DEP s due to change in BF/GF ratio and estimated reduction in salvage volume as more stands become managed Change in E DEP [5 mostly due fo
the planned departure from even flow

7} Actual firewood volurne Is based on years 198510 1988 Esseniially all of this was sold a5 personal use Planned voleme lsihe estimated amount if firewood avallable Typically
less than half of this will be utlized
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TABLE B-8-9
Timber Resource Management Information by Benchmark and Alternative

Invantary First Decado Average Annual ASQ LTsYC Average Anaual Net Growth
Selected % of
Benchmark or Suitable Begin Begin/Acre End % of Col CFlAcre
Aftemnative 1/ | Landg (M {MMCF) [CF} IMMCR) {MMCE) @ (MMER) (MMCF) DCZ‘;“{:; Met Present CFihere 2030 2030 MMCF
Acres)
Column M @ @ 4 &) 8 m 8 © {10} (1 (12 (13
———— P ———

Benchmark

Max Timber 518 1152 22 730 234 20 142 234 32 a 27 LX) 223
Max PNV 513 1147 22 762 27 20 139 227 ae 1 30 el ] 201
Alternative

NC 534 2/ N/A N/A N/A NA N/A N/A 311 N/A NiA 25 N/A WA
B MOD 511 1115 22 799 218 20 130 218 27 1 22 4 208
E-DEP 495 984 20 760 208 21 123 183 25 1 28 a5 174
| Preferred 484 890 18 782 180 18 115 190 24 1 28 ar 182
A 489 870 20 740 183 20 115 185 26 2 R4 39 192
G-MOD 459 895 19 K-l 158 17 o4 156 21 1 30 28 134
Area and % of Suitable Land by Yield Level First Decade
Full Yield 50-90% Yietd Under 50% Yield
Shelter. Qverstory
Benchmark or M Acres % Cal (1) M Acres % Col (1) M Acres % Col {1) Clearcit M wootM Removal M Selection M Harvest Total %
Alternative 1/ Acres Acres Gol (1)
Actes Acres
Column 14 {15) {18} (17 {18) {19) (20) 21) {22) (23) {24)

Benchmark

Max Timber 506 o] 12 2 o} 0 22 45 g4 3 26
Maxt PNV 508 =l 12 2 0 0 13 17 a3 a5 24
Alternative

NC 413 77 89 17 az 4] ] 118 64 a 54
B-MOD 484 a5 27 5 0 +] 25 50 21 &8 a3z
E-OEP a a 485 100 L] o 14 2B 113 4 32
| Preferred 0 a 482 28 2 1 ] 21 B3 62 29
A 0 0 489 100 o o] 18 18 106 1 29
C-MOD 0 0 459 100 a 4] 15 4 32 88 32

1/ Tentatively suttable land for all alterratives is 533 M Acres

2/ This is based on 1872 land classidication system and adjusted for Amendment #1 of the Timber Plan
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It 15 estimated that the sell volume has included 90 to
100 MMBF of pine in recent years. The current
inventory shows 67 percent of the total volume is in
ponderosa pme (see Appendix E). So the pine harvest
i all alternativeswill be 67 plus or minus five percent
of the total harvest volume. However, the actual
pme volume scheduled for harvest will vary
considerably by alternative during the next five
decades.

Effects of the Alternatives on the

Ponderosa Pine Harvest
The range of ponderosa pine volume by alternative
is displayed in Figure B-8-1

Figure 8§~8-1
Ponderosa Pine Volume
First Decade
NC ]
B~ MO0 1
E-DEP ]
t 1
A ]
C-MoD i
0 20 40 80 80 100
Milligns of Boord Feet

Alternative A has the highest volume of pine during
the first decade due to the large proportion of har-
vesting in the first decade in two-story pine types.
The volume decreases by about 30 MMBF after the
first decade and remains at a relatively low level for
the next four decades.

Alternative B-Modified would provide about 85
MMBF of pine during the first decade Alternative
B-Modified would maintam the highest level of pine
during the first five decades of all the alternatives.

Alternative E-Departure has a first decade volume
of 87 MMBF and declines to an estimated 52 MMBF
in the fourth decade.

Alternative C-Modified would provide about 63
MMBEF in the first decade, remaining constant through
the fifth decade.

The pine volume in the long term (decades sx and
beyond) depends on harvest level and intensity of
management Alternative I provides for a stabiliza-
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tion of the ponderosa pine harvest over time, as do
the other alternatives.

Uneven-aged Management
Uneven-aged management has been included in Al-
ternatives B-Modified, C-Modified and I This silvicul-
tural system was included in these alternatives n
response to public interest m 1ts application as an
alternative to clearcutting. Expectations would be
increased size of ponderosa pine crop trees (20 inch
DBH), improved conditions of forested habitat for
wildlife and more desirable scenic qualities.

Therangeof acreage of ponderosa pinewhichwould
be managed with uneven-aged silvicultural systems
is shown in Table B-8-7 and Figure B-8-2.

Figure B—8-2
Uneven—Aged Management Ponderosa FPine Acres
Fusl Decode

HE
B-WO !
£-DEP

C~MQOD

] a0 100

Theusands of Acres
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Social and Economic Wants
and Needs of Local
Communities

This section compares and discusses the economic
consequences of the alternatives. The comparnsons
focus on present net value (PNV), market and
nonmarket values, costs, net receipts, returns to
treasury, and non-cash benefits. Each alternative
has non-quantifiable benefits and costs whichshould
also be considered when attempting to rank the
alternatives 1n terms of net public benefits. This
section also discusses the social effects of the alter-
natives.

Differences in Present Net Values

Present net value (PNV) 1s the primary quantitative
measure of economic efficiency used for all bench-
marks and alternatives. It1s also an important meas-
ure of the dollar value of the alternatives. PNV has
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been calculated to be the sum of all market and
nonmarket priced values, less all management costs
for the 50-year planning horizon, discounted to present
values using a four percent interest rate. The rela-
tionship between PNV and net publicbenefits is dis-
cussed in Section 4 of this appendix.

The Max PNV benchmark and six alternatives are
ranked by decreasing PNV in Table B-8-10. Table
B-8-12 provides further detail on discounted costs
and bencfits by resource group. The Max PNV
benchmark is provided as a reference point only. It
1s an estimate of the discounted net economic re-
turns the Forest could receive for its priced re-
sources if they were managed solely to maximize
present net value.

The main factor influencing patterns in PNV, bene-
fits, and costs is timber management. Timber values
represent from 53 percent to 65 percent of the total
dollar values in the alternatives. Values produced
from selling timber are, in general, far in excess of
related costs As timber harvest levels decrease across
alternatives, discounted costs and benefits, PNV
usually decrease as well. This pattern is due mainly
to non-timber resource objectives restricting timber
practices and harvests. Although recreation related
benefits (including hunting and fishing) do make up
a significant portion of the total dollar benefits
(28% to 41%), increases in these dollar benefits do
not make up for the PNV lost from timber. There-
fore, the greater the non-timber resource objec-
tives, the lower the timber discounted benefits and
costs, and PNV.

This general pattern is modified by the intensity of
the timber management activities employed. Some
alternatives schedule timber practices and harvests
at the most economically efficient level, given other
resourceobjectives (Alternatives C-Modified, I, and
E-Departure). Other alternatives apply more inten-
sive timber practices to achieve the highest timber
volumes possible, given other resource objectives
(Alternatives A, B-Modified, and NC). This results
n higher timber benefits, but also higher costs and
lowered PNV. In each of these two groups of alter-
natives the general pattern discussed above holds.
The exact combination of non-timber resource ob-
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jectives and timber management intensity deter-
mines the ranking in PNV of these two groups
together.

The PNV of the NC Alternative is an estimate. It 1s
also based on a programmed harvest level of 129
MMBEF. If the estimate was based on the potential
yield of 136 5 MMBF, the PNV would be signifi-
cantly higher.

The Forest and Grassland are considered to have
potential energy resources. However, very little testing
and development has taken place to date. No esti-
mates have been made of future extractions, so
energy values were not included in the economic
analysis. However, oil and gas leasing provides sig-
nificant returns to the Treasury and to counties. The
alternatives have little effect on mineral activities.

Differences in Costs

Capital investment costs include trails, roads, refor-
estation, timber stand improvement, prescribed
burning, and physical structures for range, recrea-
tion, fish, and wildlife. Other costsinclude operating
and maintaining facilities, program management,
and support costs associated with management of
other resources. Capital investment costs pertain
mostly to roads and timber stand management. For
example, 76 percent (Alternative C-Mod) to 95
percent (Alternative A) of capital nvestment costs
are associated with road construction and timber
management. The majority of operation and main-
tenance costs arc program management, followed
by support funds necessary to carry out timber pro-
grams.

Becavse most costs are associated with timber
management, the higher the timber output, the higher
the costs. Generally, capital investment costs de-
crease significantly over time due to declining road
construction and timber stand improvement prac-
tices. Operation and maintenance costs remain fairly
constant over time except for alternative E-depar-
ture’s where timber volume declines over time.

Fixed costs represent a relatively small portion of
the total costs (20% to 30%). The remainder of the
cost for each alternative varies with the objectives of
the alternative.



Costs associated with timber practices and harvests
constitute alarge portion of the total costs Alterna-
tive B-Modified has the highest cost of any alterna-
tive and only 29 percent of the discounted cost is di-
rectly attributed to resources other than timber and
roads. Road construction and reconstruction is almost
entirely tied to timber harvests on this Forest. Alter-
native C-Modified has the lowest cost of any alter-
native and the hughest benefits associated with amenity
outputs, yet only 35 percent of the costs can be at-
tributed to resources other than timber.

Differences in Economic Benefits and

Cash Flows

The {otal economicbenefits of the alternatives come
from priced resources which include both “market”
outputs, and those with “assigned” values. Market
values represent the unit price of an output that is
normally exchanged in a market. On this Forest,
timber is the primary market output, accounting for
over 90 percent of the market outputs and 50 per-
cent to 65 percent of the total economic benefits of
the alternatives. Other market outputs include live-
stock grazing, campground use, special use permuts,
and minerals leasing. Assigned values represent the
unit price of an output not normally exchanged in a
market. Various analytical techniques were used to
estimate values that people would be willing to pay
for these benefits. Outputs with assigned values
include dispersed recreation, wilderness use, hunt-
g, fishing, and water quality improvement. Hunt-
ing and fishing are the major assigned values, com-
prising from 16 to 26 percent of the total economic
benefits. The remaining 18 to 24 percent is split in
different proportions, depending on the alternative,
among livestock grazing, developed recreational use,
dispersed roaded recreational use, and dispersed
non-roaded recreational use.

Total market values range from 62 percent (Alter-
native C-Modified) to 70 percent (Alternative B-
Modified) of the total economic benefits. Alterna-
tives in the high end of this fairly narrow range have
relatively high timber benefits and/or relatively lower
fish, wildlife, or recreational values. The opposite is
true for alternatives in the low end of the range.
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Cash receipts are revenues refurned to the Forest
and Grassland for stumpage, grazing permits, camp-
ground fees, leasable minerals, and special use per-
mits. However, the Forest generates economic
benefits to users which are not realized in terms of
cash flows. These are referred to as “noncash bene-
fits.” They refer to the benefits individual resource
users receive when they are charged less for the
resource than they would be willing to pay, or cur-
rent market prices indicate they should pay. Non-
cash benefits are the difference between the full
economic value of the resource and the fees actually
paid to use that resource. Table B-8-11 displays the
relationships between total receipts, total budget
costs, nct receipts, and noncash benefits for each
alternative mn order of decreasing net receipts. All
alternatives reccive more money than they spend
(net recepts are positive). Fish and wildlife provide
the most noncash benefits in all alternatives, fol-
lowed by recreation, then range. Timber provides
nearly all of the cash receipts.

Generally the proportion noncash benefits contrib-
ute to total economic benefits increases as net re-
ceipts decrease. The decrease in net receipts as
noncash benefits increase is a result of more land
and resources being allocated to producing noncash
benefits, thus lessening the resources available to
produce cash receipts.

Table B-8-11 (decade one) as compared to Table
B-8-10 shows that alternatives with higher net re-
ceipts in decade one generally have higher PNV’s
Thus trend holds true in all but one case.

This case involves Alternative NC. In Table B-8-10Q,
Alternative NC has the lowest PNV, but in Table
B-8-11, 1t has the third highest net receipts. The
cause of this is two-fold: first, it has the lowest non-
cash benefits of all the alternatives, and secondly,
Alternative NC 1s different from the other alterna-
tives in that it does not ensure meeting all manage-
ment requirements. This allows more of the higher
value ponderosa pine stands to be harvested in
decade one. However, to satisfy particular harvest
scheduling requirements, cash receipts drop off dra-
matically after the first decade. Table B-8-11 shows
that the net receipts for Alternative NCdropinrank
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TABLE B-8-10
PRESENT NET VALUE AND
DISCOUNTED COSTS AND BENEFITS OF ALTERNATIVES
{Million Dollars)
(Ranked by Decreasing PNV)
Alternative/ Prosent Net Discounted Discounted
Benchmark Value Change Costs Change Benefits Change

Max PNV

Benchmark 7 512 241 754
Altarnative | 475 -37 2a7 -14 701 53
Alternative E-Dep 471 -4 221 -6 693 -8
Alternative B-Mod 452 -18 262 +41 714 +21
Alternative A 421 31 236 -26 657 57
Alternative C-MOD 395 -26 213 -23 608 -49
No Change 380 -15 245 +32 653 +45

TABLE B-8-11
FIRST AND FIFTH DECADE AVERAGE ANNUAL CASH FLOWS 1/
AND
NONCASH BENEFITS BY ALTERNATIVE
(Milion Dollars)
{(Alternatives Are Ranked in Order of Decreasing Net Receipts)
ALTERNATIVES
1 E-Dep NC B-Mod A C-MOD
DECADE 1

Total Recelpis 194 20.2 202 178 172 140

Total Costs 120 128 131 145 130 114

Net Receipts 7.4 74 71 35 42 26

Non-cash Benefits to Users 108 109 103 107 105 110

DECADE 5

Total Receipts 215 184 187 253 202 187

Total Costs 109 95 109 124 107 100

Net Receipts 105 89 78 128 a5 87

Non-cash Benefits to Users 1386 132 1186 125 125 143

1/ Payments to counties and expenditures by cooperators are excluded
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TABLE B-8-12
DISCOUNTED BENEFITS AND COSTS BY RESOURCE GROUPS
(Milhons of Dollars) 1/

ALTERNATIVES
(Ranked by Decreasing PNV)
I E-Dep B-Mod A C-MCD NC
-
PNy 475 471 482 421 ags 3/0
DISCOUNTED PRICED BENE-
FiTS BY RESOURCE
Timber 4226 4158 448 1 2824 3224 413
Developed & Dispersed 848 851 767 757 864 723
Recreation
Fish & Witdlife 154.8 1921 1510 1497 1815 103
Range 205 205 208 202 181 186
Minarals 180 180 180 18¢ 190 182
DISGUUNTED COSTS BY MA-
JOR CATEGCRIES
Tember 498 507 701 848 411 89
Roads as2 &28 a57 840 805 a7
Develeped & Dispersed 17 82 13 52 127 51
Fecreation
Fish & Wildlife 69 69 74 57 94 8
Range 81 83 B3 78 75 ]
Other 2/ 594 599 635 637 577 55
Saoll & Water 4.8 4.7 51 48 44 4

1/ Direct comparnsons of benefits and casts by indmidual resource provide broad indicahions of speaific relationships, but they may be misleading
because many costs are nonseparable under multiple-use management
2/ These costs include general administration, cultural resources, lands and minerals, human rasources, and protection
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from third in the first decade, to last in the fifth
decade. Alternative NC also harvests timber at lev-
els beyond that which is efficient in order to meet
current sale levels. This results in higher total re-
ceipts, but also higher costs resulting inlower PNV’s,
As a result, Alternative NC has relatively high net
receipts in decade one, but a relatively low PNV.

When decade five from Table B-8-11 is compared
with Table B-8-10, the relationship between net re-
ceipts and PN'V’sis not as strong as it was for the first
decade. The ranking of alternatives from highest net
receipts to lowest net receipts shows the same changes
from decade one to decade five. Alternatives E-
Departure and NC have higher net receipts in the
first decade than in later decades, while Alternative
Bisranked higher by net receipts in decade five than
in decade one. Because of the PNV discounting
computations, high returns 1n early decades will af-
fect the PNV more than high returns 1n later dec-
ades. The exception is NC, because the drop mn net
receipts is so sharp the net receipts in decades two to
five outweigh the high first decade receipts, thus
lowering the PNV.

Comparing the first and the fifth decades in Table
B-8-11, all alternatives show an increase in net re-
ceipts. The major factor is a decrease in costs be-

cause much less road building is necessaryin the fifth
decade. Also, real stumpage prices increase over
time.

Noncash benefits for all alternatives increase from
decade one to decade five. Part of this increase is a
result of a projected increase mn recreation demand.
The rest of the increase can be attributed to habitat
management for big game and fish. The time lag
between habitat improvement and an increase in
hunimg and fishing causes benefits to show up most
dramatically in future decades. The percent increase
between decades one and five in noncash benefits
ranges from 13 percent in the high commodity alter-
natives, to 28 percent in Alternative C, an amenity
oriented alternative.

Social Effects

Direct Effects
The direct effects of the alternatives include the
following:

Employment levels produced by the alterna-
tive’s mix of outputs (seec Table B-8-13);

The amount of the Forest budget;

The amount of 25 percent monies paid to the
counties.

TABLE B-8-13
CHANGES IN EMPLOYMENT FOR VARIOUS
ECONOMIC SECTORS BY ALTERNATIVE
(Number of Jobs - First Decade)

B8-MOD E-DEP [ Preferred A C-MOD
Logging 14 9 5 5 -7
Sawmills 25 18 10 9 -14
Remanufacturing 35 30 8 3 -55
Retail Trade produced by Wood Products
Industnies and 25% monies 15 16 <] 3 22
Retail Trade produced by Recreation 21 49 45 18 51
Total, All Sectors 176 196 118 57 -101




Indirect Effects

The previously mentioned effects of the various
alternatives would produce effects on the social
fabric of the area as follows.

Effects on Occupational Lifestyles

For loggers and sawmull workers, Alternative B-
Modified would increase employment by 44 jobs,
which is around four percent of total logging and
sawmill employment. Alternatives A, 1, and E-De-
parture would produce increase of 14, 15, and 28
jobs respectively.

For workers in remanufacturing operations, the
changes range from a three percent employment
gain (Alternative B-Modified) to a three percent
loss (Alternative C-Modified). None of these changes
1s considered to be significant. However, the re-
manufacturing industry will be affected by the For-
est Plans of several Forests. This matter is discussed
in the Cumulative Effects section in Chapter 4 of
this FEIS.

Merchants benefit from any alternative. The small-
est gain, 21 jobs, isin Alternative A; the largest gain,
65 jobs, occurs in Alternative E-Departure. Small
town merchants hire a smaller proportion of em-
ployees than do other business. Therefore, these
figures are considered to understate the gains to the
merchants. When these merchants do hire employ-
ees, they often work part time and for low wages.
These jobs are often taken by women. Often these
jobs provide a secondary income for a fanuly.

Effects on Leisure Lifestyles

Alternative C-Modified would provide for the most
recreational activitics. Elk and fish are at the highest
levels of any of the alternatives, as are opportunities
for roadless recreation. Landscapes appear most
natural to the driver or hiker. Fuelwood gathering is
the one activity which is at its lowest.

At the other end of the scale, Alternative A pro-
vides, in general, the least recreational opportuni-
ties. Roadless areas and fish are at the lowest levels.
Unlike the other alternatives, there 1s no construc-
tron of trails for hiking, ATV’s, cross-country skiing,
or snowmobiling.
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Generally speaking, Alternative B-Modified pro-
vides the next lowest level of recreational opportu-
nities. Roadless areas and elk are low. The scenery is
the lowest of all the alternatives. However, fuel-
wood is at its highest; and trail construction and
increased numbers of fish improve the picture.

Alternatives E-Departure and I provide an interme-
diate situation. Alternative [ provides more roadless
areas, trails, and lish; while Alternative E-Depar-
ture offers slightly more elk plus a provision for a
semiprimitive motorized area.

Effects on Social Structure: Community Cohesion
and Stability

“Community Cohesion” is an estimation of whether
a given alternative will tend to unify or polarize a
commuunity. While a diversity of opinions in a com-
munity 1s generally desirable, 1t is assumed that po-
larization of the community is harmful and that
cohesion is beneficial. It is further assumed that
polarization will be caused by the adoption of an
alternative which greatly favors one point of view
over others. In contrast, the selection of an alterna-
tive that meets to some extent the desires of diverse
participants is assumed to produce cohesion.

Judging by this criterion, Alternatives B-Modified
and C-Modified would produce polarization. The
public response to E-Departure, the Draft Pre-
ferred Alternative, included many negative com-
ments about its “departure” harvest schedule. Under
Alternative A, existing polarization would not di-
minish. Alternative I 1s the one alternative judged
likely to promote some degree of community cohe-
sion.

Livestock Grazing and

Allotment Management

Alternatives E-Departure, I and B-Modified all seck
to increase the forage available over time. Alternative
B-Modified is the most aggressive of the three in its
emphasis on forage production. Alternative C-
Modified emphasizes amenities over commodity
resource use and accordingly shows the lowest forage
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production for livestock. Alternatives NC and A
maintain about the current level of forage production
over time.

Figure B—8-3
Livestock Use
First and Fifth Decades
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Riparian Area Management

All alternatives show some progress toward meeting
the public and management concerns over livestock
impacts to riparian areas. Alternatives NC and A
would improve the least amount of riparian area
over time, generally limiting the rehabilitation and
enhancement to anadromous fisheries. Alternative
E-Departure would improve more acreage by add-
ing additional enhancement work on key trout fish-
eries, as well as to anadromous fisheries. Alterna-
tives B-Modified, I and C-Modified would include
rehabilitation and enhancement to bring 17,500 acres
to “excellent” condition by the fifth decade. The de-
sired future condition for these three alternatives
would be “excellent” for all of the 20,240 acres of
riparian area on the Forest and Grassland.

Figure B—8—4
Riparian Area in Excellent Condition
By the Fifth Decade
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Transportation System

The primary difference between the alternatives 1s
in the management strategy for the miles of road
maintained open for public travel. All alternatives
close and or restrict use on some roads to protect the
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investment, to provide for public safety, to reduce
soil erosion and degradation of water quality, and to
increase the wildhife habitat effective in keyareas on
the Forest and Grassland.

Figure B—8-5
Miles of Road Maintained for Public Travel
By the Fifth Decade
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Big Game Habitat

A number of the alternatives provide for big game
habitat through the dedication of or emphasis on
management for winter range characteristics. The
indicator for the responsiveness of the alternatives
to this issue is the potential population levels of elk
and deer that could be mantained. Table B-8-7 and
Figure B-8-61llustrate the responsiveness of each of
the alternatives.

Figure B-8-6
Potential Elk Population
Firsl and Fifth Decade
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Table B-8-7 and Figure B-8-7 illustrate the areas al-
located or dedicated to a wildlife management strat-
egy (includes old growth and eagle roosting areas
but is reflective of emphasis for big game).

Figure B—8-7
Area Allocated to Wildhie
Time Span Life of Plan
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Roadless Areas and
Wilderness Study Areas

A number of the alternatives allocate or manage
areas for unroaded recreation (nonmotorized and
without roads). Table B-8-8 and Figure B-8-8 1llus-
trate the area that willbe maintained in an unroaded
condition for the life of the planning period.

The North Fork of the Crooked River Wilderness
Study Area, 1,125 acres, is incorporated in all the
alternatives.

Figure B~8-8
Area Allocated to Unrooded Menogement
By the Fifth Decade
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Scenic or Visual Resources

Public and management concerns for the mamte-
nance of the scenic qualities on the Forest and
Grassland resulted 1n provisions for scenic resource
emphasis along key travel corridors for a number of
the alternatives. This is in addition to the visual
quality objectives assigned to all alternatives. Table
B-8-7 and Figure B-8-9 illustrate the area allocated
or dedicated to a visual resource management em-
phasis.

figure B~8-9
Arego Allocated to Scenic Resource Maonagement
Time Span Life of Pian
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Old Growth

Old Growth areas have been designated according
the Regional definition for all all the alternatives
considered in this FEIS. The range of acreage allo-
cated 1s presented in Table B-8-7 and Figure B-8-10.
Those alternatives with higher emphasis on com-
modity outputs, such as Alternative B-Modified,
have lower allocations with total existing old growth
rapidly depleting over time. On the other end of the
spectrum, aliernatives such as C-Modified with
amenity value emphasis, allocate larger areas toold
growth and will retain larger acreages over time.

Figure B—8—10
Areo Allocated 1o Old Growih Management
Time Span Life of Plan
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Fuelwood Supply

All the alternatives would supply a portion of the
fuelwood demand on the Forest and Grassland
Those alternatives that have higher levels of timber
harvest activity would supply a higher percentage of
the demand. The amenity alternative, C-Modified,
would provide the least amount of fuelwood. Those
alternatives such as I, which would stabilize the
timber supply over time, would provide a more con-
sistent supply than alternatives which depart from
an even flow of timber harvest and experience a
long-term reduction in harvest. A similar reduction
1n available fuelwood would shadow the decline in
timber harvest.

Figure B-8-11
Fuelwood Supply
First Decode
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The fuelwood supply for each alternative for dec-
ades one and five is presented m Table B-8-7 and is
illustrated in Figure B-8-11.

Snag Dependent Wildlife

All the alternatives provide for the maintenance of
a portion of the potential snag dependent species
habitat. The abdity of any alternative to provide
snag habitat is directly related to its timber harvest
strategy. Those alternatives with the higher timber
harvest levels over time will have less ability to
provide a portion of the potential habitat. The per-
centage of potential snag habitat is presented by
alternative in Table B-8-7 and is iltustrated in Figure
B-8-12

Figure B~-8-12
Percentage of Polentiol Sneg Habidat
Deccdes One and Five
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All the alternatives are responsive, to a degree, to
the public interest in having areas available for winter
recreation. All the alternatives except for NCand A
would provide for winter recreation at Bandit Springs
through a 1,580-acre management area allocation.
This area is presently closed to snowmobilers to
allow for cross-country skiing and similar nonmo-
torized winter recreation pursuits.

The top of Lookout Mountain would be open to
snowmobile use on all the alternatives except for C-
Modified and E-Departure.

Anadromous Fish

All the alternatives provide for the rehabilitation of
key riparian areas along all anadromous fisheries,
and schedule enhancement activities to provide for
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maintenance or enhancement of steelhead produc-
tion. Estimated smolt production over time s dis-
played in Table B-8-7. It 1s planned to be the same
for all the alternatives, that is anadromous fish pro-
duction is assured at this level for all alternatives.

Historic Trail Preservation

The Summut Historic Trail is presently designated as
a National Historic Trailand would retain that status
for all the alternatives. Alternative I allocates 9,560
acres to protect the existing integrity of the trail and
to preserve its historic and related scenic qualities.

Off-Road Vehicle (ORV) Use

The off-road vehicle use 1ssue is an administrative
problem for all the alternatives. At this point in time
it is more of a social issue than one of resource
impacts All the alternatives would have adequate
regulations in place to deal with resource impacts.
Off-road use by ATV’s, snowmobiles and motor-
bikes is seen as not being compatible with some
resource emphases. Off-road use would be prohib-
ited on all the alternatives for arcas allocated as
wilderness, wilderness study areas, and wild and
scenic rivers - a total of 41,355 acres amounting to
four percent of the Forest and Grassland.

Off-road use would be restricted to designated routes
and prohibited from December 1 to May 1 for eagle
roosting management areas (570 acres) for all alter-
natives.

The Bandit Springs area, in Alternatives B-Modi-
fied, E-Departure, I and C-Modified, would pro-
hibit snowmobile use on 1,580 acres.

Alternative I would include a number of additional
off-road vehicle use closures and restrictions. Mo-
torized use would be prohibited on an additional
cight management areas, a total of 35,580 acres
amounting to four percent of the Forest and Grass-
land. Off-road use would be restricted to the sum-
mer months (closed December through Aprl) to
protect such resources as big game winter range on
186,790 acres amounting to 20 percent of the Forest
and Grassland.



Alternatives B-Modified, C-Modified and I would
begintodevelop an ATV trailsystem to manage off-
road use. The Forest and Grassland program for
ATV trails is illustrated in Tables B-8-1 and B-8-7.
The intent would be to move towards designating
off-road use on specified trail networks and special
areas over time. Alternatives NC, A and E-Depar-
ture would control ORV use through existing regu-
lations with no special programs planned.

Round Mountain

None of the alternatives provide for any special
resource allocations for the Round Mountain area,
except for Alternatives B-Modified and I which
allocate 1,000 acres along the Round Mountain
National Recreation Trail corridor to provide for
management of its scenic and recreational values.
Activities and uses which take place on Round
Mountain are considered to be part of the multiple
uses which occur in the general forest.
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