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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 RiverNational 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 

150 years. Second, the entire National Forest and 
Grassland, approximately one million acres in size, 
need to be assessed simultaneously. A wde  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-wde goals and objectives. In 
addition, potential activity schedules need to he as- 
sessed relative to multiple resource criteria. These 
resources include many types of fish and wildlife, 
recreation, range, timber, water, minerals, and cul- 
tural assets. 

Theneed to ensure that the scheduled activities are 
cost efficient adds an additional complexity. Related 
to this problem is the fact that, in many cases, a 
proposed management regime that appears to be 
best for aspecificsiteortimberstandwillnothebest 
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 linear 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 w t h  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 I S  outlined in 
the NFMA regulations and is intended to meet the 
requirements of both NEPA and NFMA. 
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Step 1: Identification of issues, concerns, and oppor- 
tunities - In any systematic approach to problem 
solvmg, the first step is to identi5 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 Semce want? What needs 
to be done? 

Step 2 Planning cnteria - 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 situation, 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 ofvari- 
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 is 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 is 
formulated to provide a variety of ways of re- 
sponding to the ICO’s. Each major problem must 
be addressed in at least one alternative. 

Step 6 Estimated effects of alternatives - This stage 
estimates and displays the physical, biological, 
economic, and social effects of implementlng each 
alternative. What will happen if a certain set of 
management prescriptions is chosen? 

Step 7: Evaluation of alternatives - The significant 
physical, biological, economic, and social effects 
of each management alternative are evaluated 
with respect to the decision criteria established in 
Step 2. 

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

Step 9 Plan implementation - The preferred alter- 
native will be used to develop multi-year program 
proposals.Theseproposalswil1beconsistentwith 
the standards and guidelines set forth in the Plan. 

Step 10 Monitoring and evaluation - A  monitoring 
planisestablished to evaluate howwellobjectives 
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 in three phases:(l) 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, ICOs 
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. 

Planningsteps 3,4,5, and 6 represent the analytical 
phase of the process. Appendix B is primarily con- 
cernedwith this portionofthe process. In this phase, 
data is collected which addresses the ICO’s and 
objectives of the Forest. Estimates of the Forest’s 
potential to 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 is implementation and monitoring 
(planning Steps 9 and 10). Planned actions will not 
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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 D E S  
and FEIS 
As a result of responding to comments received 
from public and organizations following the release 
of theDraft EIS, the following listingis asummaryof 
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 issue was 
broadened to include uneven-aged management and 
largediameterponderosa pine;fournewissueswere 
also identified anadromous fish, historic trail pres- 
ervation, off-road vehicle use (ORV), and Round 
Mountam. The following sections descnbe the changes 
made since the DEIS to deal with new or updated 
issues or new ways of addressing the old issues. 

New Prescriptions and Yield Streams 
Applied in FORPIAN Model 
Uneven-aged timber management applied to pon- 
derosa pine on general forest (20" target size). 

Uneven-aged timber management applied to pon- 
derosa pine in special areaswith30-inchDBH 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 in general forest. 

More relianceonmixedconifer to producecover for 
big game. 

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 coeEticients. 

New Habitat Effectiveness model for elk. 

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

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

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

Potentialwaterdevelopments for livestockandwdd- 
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 ICOs. 
Alternatives A and E-Dep have been updated. 

Alternative I has been developed based on IC0 
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 R2MAF’ 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 yeld data or cost 
data applytocertain categorieswithout 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 planning 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 
theForest’stimberedvegetation Consequently, this 
map was heavily relied upon throughout the plan- 
ning process and was the basis for development of 
analysis areas (see Section3, 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 Inventory 
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 summaryof the major 
data sources used and the general reliability of each. 

Changes Between the DEIS 
and FEE 
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 R2MAP. 
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 
Ochoco for a limited area in a unit planning effort. 
Selection of a grid cell size and map scale was neces- 
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sary to initiate data base construction. Three differ- 
ent scales were considered for use: 1" to the mile, 2" 
to the mile, or 2 64" to the mile. The latter scale, 
2.64" to the mile, is the one used in the standard 7 5 
minute USGS quad series which has been adopted 
by the Region for the primaIy 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 R 2 W  
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, etc.) 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 
maintained in 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 R2MAP 
data entry program (GRIDENT) available on TI- 
990 intelligent terminals, and transmitted to FCCC. 
The various programs of the R2MAP system were 
then available to format the data and perform the 
basic functions of a grid cell mapping system. Each 
of the layersinput 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. 

The selection of layers to include in R2MAP 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 allocationswere 
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 m- 
cluded 1) time or costs to map, code and enter, 2) 
frequency of potential use, 3) stability of data, 4) 
importance of related ICOs, 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 capabilities. 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 in terms of a set of delineators that 
define analysis areas. Analysis areas represent ag- 
gregations ofmany individualmapping 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 ofthese 
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 
R 2 W  data base and aggregating small units into 
larger ones. Verification of the spatial feasibility of 
the model results also requires that analysis areas be 
represented on a map. In addition to these func- 
tions, use of RZMAF’ 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 ylelds, data 
was assembled from many sources. In some cases, 
data representing several years experiencewere av- 
eraged together (e.g. precommercial thinning costs). 
In other situations, historical data were not repre- 
sentative of antmpated 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 yelds from PROG- 
NOSIS). The Forest’s R2MAP data base aided in 
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 in 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 regeneration 
difficulty. The Forest’s soil resource inventory was 
used to locate areas with potential regeneration 
difficulty. Field checking focused on those sites and, 
when completed, resulted in a new map of verified 
unsuitable areas. This inventory was entered into 

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 
Abasic need in the development of alternatives was 
inventory data describing the land base (analysis 
areas).Section3,pagesB-18 throughB-20,contam 
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 As described above, data were also 
essential for estimation of the production coefti- 
cients used to drive the Forest’s FORPLAN Model. 
Additionally, it was essential to relate the activities 
scheduled on individual analysis areas to broader 
land classifications suitable 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 R2MAP 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 im- 
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 activity scheduling. Data collected to 
monitor activities will be stored to facilitate mid- 
course corrections and future analyses. More detail 
can be found in the Proposed Forest Plan docu- 
ment, particularly in the monitoring plan. 
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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 I1 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 retain or partially retain natural beauty (1983, 
revised 1985,1988). 

Existing Visual Condition Map (EVC) - This map 
depicts theexistingvisual conditionof theForest, 
in terms 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 
determinationof how the alternatives alter exist- 
ing visual conditions (1983). 

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 
by various 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 ClosureKhermal 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 
existingoldgrowthwodd bea€€ected by thealter- 
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 SeMce, and served 
toidentifywhichriverson theForesthave thepo- 
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 identitj 
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). 
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Physical and Biological Stream Surveys - Physical 
and biological data on most of the Forest’s major 
stream 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 YieldTable 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 inventory statistics, and published site 
index tables were used to calibrate thegrowth and 
yield model (1985, updated 1987). 

Timber Suitability 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 into 
plant’communities using the classification estab- 
lished in the “Plant Communities of the Blue 
Mountains” guide. This map base provided a 
means ofstratifying analysis areas for non-timber 
vegetation. Forage production data &om 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 
existingtraffc 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). 

ADVENTRPA 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 income. 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 - Acontractor prepared 
ovemew 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 
inventories were used to select fuels models for 
the Fire Analysis System (late 1970’s to early 
SO’S). 



The Forest Planning Fire Historymeather History Records -These his- 
toric records provided the baseline data for the 
Fire Analysis System. This system was used to 
determinethemostcost efficientfiresuppression Model (FOR PLAN) 
strategies given these historic probabilities of fire 
behamor and weather (1970-79). 

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

MineralPotentialReports andMaps-Twoseparate 
documents were prepared -one for the Crooked 

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 
remew in the Supervisor’s Office. 

River National Grassland (6/88) and one for the (Section 

Overview 

3) 

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 
complexty, several interrelated computer models 
and analytical tools have been utilized to help deter- 
mine the declsion 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 
matrur 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 planningproblem to be analyzed. 
Our modeling analysis was performed with Version 



FElS 
Appendix B 

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- 
sociated with the recreation, timber, vlsuals, range, 
water, and wldlife resources, and to help evaluate 
the extent to which 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 in 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 areas were as- 
signed to management emphases inorder 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 available 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 

in the respective deckionvariables. FORPLAN had 
fromone to twenty prescriptions to choose from for 
each management emphasis for each analysis area. 
In addition, dozens of different timing patterns and 
rotations were provlded 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 aparticular benchmarkor 
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 
schedulingchoices. Once. the model had determined 
that a feasible solution exlsted by satisfying all of the 
constraints, it 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 
FORPLANmodel must be consistentwith thebasic 
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 
conceptsunderlying 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 DElS 
and FElS 
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, is 
described. The section also discusses new analysis of 
such issues as uneven-aged management and elk 
habitat. The description of the use of other model- 
ing tools has beenexpanded. Finally, the updatingof 
analysis areas and management areas, and the devel- 
opment of new yield tables are explained. 
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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 in 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 
stratificationwould 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 underlie 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 homogeneous. 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- 
ningeffort. TheseICO’sdefined theobjectives 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 tounderstanding theochoco’s 
LP model and its capabilities and limitations is to 
identify the planning problems being addressed. Data 
gathered from public involvement processes and 

TABLE 8-3-1 
ISSUES, CONCERNS, AND OPPORTUNITIES FOR THE OCHOCO 

NATIONAL FOREST AND CROOKED RIVER NATIONAL GRASSLAND 
As Presented in the DEE 

t What should be the level of timber production? 
2 How can activlties on the Forest and Grassland benefit social and economic wants and needs of local communities? 
3 What Is the appropriate level of livestock grazing and intensity of range management? 
4 How should riparian areas be managed to meet various resource needs? 
5 What road system should be provided to meet publio, commercial, and administrative access needs? 
6 What habitat levels should be provided for big game? 
7 How much roadless recreation opportunlty should be provided? 
8 What level of emphasis should be placed on management of Scenic resources? 
9 How much old growth habltat should be provided? 
10 To what extent should firewood be provided l o  meet demand? 
11 How much habltat should be provided for wildlife species dependent upon dead trees? 
12 To what extent should the Forest provide for winter sporls activities? 

B-t t 
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from Forest personnel were analyzed to develop a 
list of ICOs (Table B-3-1). Appendix A describes 
theevaluationoftheseICOs andchapter lsumma- 
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 ofthe more important issues 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 mur of the stand- 
ing timber inventory is 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- 
tivlties 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 constraints consumes a great deaI 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 is to some 
degree a composite of all the ICOs, since the reso- 
lution of any I C 0  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 ofjob opportunities 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 

issue. A second aspect of this IC0 arises primarily 
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 
capital in 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 is a composite of all ICO’s 
but places greater emphasis on those ICO’s w t h  
largereconomic implications. A third component of 
this I C 0  stems from a national concern to maintain 
or attain a high level of returns to the Federal 
treasuy. All three of these components are most 
affected by the level and scheduling of timber har- 
vest and timber management practices. 

A third major IC0 for the Ochoco concerns the 
number of animal unit months (AUMs) permitted 
for livestock. Factors affecting the level of forage 
available for livestockinclude 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 livestockyields, as this controls 
the area over which livestock graze This spatial dis- 
tribution factor is more difficult to deal with, how- 
ever, since it is related to factors which are hard to 
measure and do not completely fit the linearity and 
homogeneityassumption of LP. Thewater improve- 
ments associated with a prescription should be 
modeled as a step function, not a linear function. In 
the context offorest planning, the steps maybesmall 
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 
yelds, thus distorting LP coefficients developed for 
specific analysis areas. Additionally, an economic 
analysis ofwater development opportunities would 
need to account for differences in the land base 
which causewater improvement costs tovarywidely. 
Measurement and categorization of those differ- 
ences would involve accounting for topographical, 
climatic, and historical variations, and would be a 
difficult task at best. 
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The spatial distribution of livestockis a major aspect 
of another important ICO, i.e., riparian area condi- 
tions. Livestock concentration in nparian zones often 
reduces vegetative shading, which increases stream 
temperature and reduces channel stability. In order 
to attain riparian objectives, activities 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 influ- 
ence the shading present over streams, thereby af- 
fecting stream temperature. Achievement of spe- 
CZC temperature objectives requires consistent treat- 
ment over long stream reaches. Additional difficul- 
ties with modeling riparian area choices include an 
inability to quantify the aesthetic, vegetative diver- 
sity, and non-gamewldlifevalues obtained, and lack 
of accurate in-place data within riparian influence 
zones. 

Similar modeling problems binder 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 wthin 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 areas 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 is one 
of the most difficult problems to dealwith since road 
related costs are a significant portion of the total 
costs on the Ochoco. 

Analysisofbiggame habitatlevelsisoneofthemore 
complex and interesting modeling problems. The 
major component of big game habitat is the amount 
and spatial arrangement of cover and forage over 

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 ineffectual. 

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 factorswhich 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 wdely ac- 
cepted. 

The scenery issue 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 
dollarvalue for the benefits obtained, difficulty with 
categorizing the relative desirability of one area 
over another, and the fact that scenery prescriptions 
are logically applied 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 bespecific 
to the areas involved to resolve the issue. Another 
aspect of the issue relates to the type of timber 
harvest activities occurring in these areas. In some 
cases management objectives for these areas would 
require modification of timber harvest practices for 
scenic 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 wldhfe issues, old growth and 
snags, have similar modeling characteristics. First, 
neither of these resources produces outputs with 
monetaryvalues. Second, effects ofproviding differ- 
ent levels ofold growth or snags are straightforward 
in 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,inorder toensureattainment ofobjec- 
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 
wth  normal timber harvesting on the Ochoco. 

Four new ICOs were identified since theDEIS, and 
are incorporated in the FEIS. They are: 

13. Anadromous fish 

14. Historic trail preservation 

15. Off-road vehicle (ORV) use 

16. Round Mountain 

All four new KO’s present modeling characteristics 
similar to the problems described above. Anadro- 
mous fish presents modeling problems similar to ri- 
parian; historic trail 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 associatedwth 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 activityvariables. Activlty variables 
represent the assignment of prescriptions to analysis 
areas and are assumed to be linear and homogene- 
ous on a per acre basis. Stratification of the land and 

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 KO’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. Riparian, 
roadless, scenery, winter sports, and old growth ICOs 
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 IC0 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 
direction to 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 
to be reconciled to meet the planning mandate. Sev- 
eral 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 consistentwith this objectivewas 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 resourcevariabil- 
ity in the analysis area stratification as the data 
would support. The inclusion of specific geographic 



Figure 8-3-1 
ILLUSTRATION OF THE NON-CONTIGUOUS NATURE 

OF OCHOCO ANALYSIS AREAS 
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Figure B-3-2 
RELATIONSHIP OF A LAND ALLOCATION 
TO ANALYSIS AREAS ON THE OCHOCO 
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boundaries enabhng control of the LP to ensure 
both accurate representation of objectives and tech- 
nical feasibilitywas also desired. In an enwronment 
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 criteria 
and modeling characteristics. Analysis of timber and 
range ICO’s requires portrayal of a wide range of 
potential activity schedules. These actiwties gener- 
ally meet the assumptions of LP variables, comprise 
alargeproportionofthe totaleconomicpicture, and 
can be stratified in the land and resource base to 
reflect cost and yield variabilities. 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 in that 
spatial control is again needed. In this case, manage- 
ment objectives are obtained through imposition of 
strict hmber harvest and/or grazing constrants These 
latter two categories are similar in that both require 
spatial constraints 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. Similari- 
ties also exist between the snag IC0  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 IC0 is also addressed 
utilizing other processes. 

The model structure selected as best meeting the 
design criteria stated earlier can be described in 

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 theother, modelingprescriptions, contains 
sequences of management activities applied to s p e  
cific analysis areas. The level of resolution attain- 
able in a Forest-wide planning effort prohibits sen- 
sible mapping of activity schedules for indiwdual 
analysis areas. Accordingly, activity sequences for 
specific analysis areas are regarded as modeling 
prescriptions used to calculate broader activity scbed- 
ules apphcable to the larger management area. These 
analysis area-modeling prescription combinations 
constitute the columns in 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 matrixby selecting a particular column or subset 
of columns and f i n g  the analysis area acreage to 
which it is 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 applied to these subsets of 
columns controlling the activityscheduling to repre- 
sent management prescription objectives. A simpli- 
fiedmatrixdepicts thisstructureinTableB-3-2.Two 
analysis areas and four management prescriptions 
are represented Three modeling prescriptions show- 
ingthe timberyieldandresultingeffectsonbiggame 
cover are contained in the matrix for the timber/ 
range and big game management prescriptions. The 
timber management activities portrayed in these 
columnsaredescribedinTableB-3-3.Thefirstset of 
rows, the acreage control rows, constrains the acre- 
age assigned for each management prescription to 
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TABLE 8-3-2 
A SIMPLIFIED EXAMPLE MATRIX DEPICTING THE OCHOCO MODEL STRUCTURE 

ANALYSIS AREA #I ANALYSIS AREA #2 - 
- - 
kreage 
:ontrol 

- 
limber 
lolume 

- 
'hemal 
:over 

- 
RP 

1 
- 
I 

1 

3 
3 
3 
4 
4 
4 
4 
4 
4 
4 - 

- 
RP 

1 
- 
I 

1 

1 
1 
1 
2 
2 
2 
2 
2 
2 - 

I Game TimberlRc TimberIR I Game e 

3 1  
-- 
I- 

1 
1 

-- 
29 

35 
7 

8 

24 
7 

24 -- 
0 
2 
2 
2 
4 
4 
4 
6 
0 
2 - 

- 
1 
I 

1 

- 
6 

8 

17 
8 

7 - 

- 
3 
I 

1 

19 
9 

10 
10 
10 ! O  

4 
2 
2 
4 
6 
B - 

- 
1 
I 

1 

- 
29 

6 

7 

7 

29 - 

- 
2 
I 

1 

32 

17 

14 
0 
2 
6 
10 
12 
14 
0 
2 
6 - 

- 
3 
I 

1 

17 - 
14 
14 
14 
0 
2 
6 
10 
12 
14 
0 - 

- 
2 
I 

1 

6 

8 

29 
14 - 
6 
6 
6 
6 
8 
.8 
1 .o 
1 0  
1 0  
4 - 

RHS VALUES 

AA #I TIR 
AA#1 BG 
AA#1 RP 
AA#1 OG 
AA #2 TIR 
AA #2 BG 
AA #2 RP 
AA #2 OG 

=600 
=250 
=50 
=100 
=400 
=400 
=50 
=150 

Period 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

>700 
>7w 
>7w 
>700 
>700 
>700 
>700 
>700 
>700 
>7w 

'eriod 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

>300 
>300 
>300 
>300 
>300 
>300 
>300 
>3w 
>3w 
>3w 

ANALYSIS AREA #I = PONDEROSA PINE 
ANALYSIS AREA #2 = MIXED CONIFER-SAWLOG 

Management Area Presoriptions 

TIR = Timber Range BG = Big Game RP = Riparian 00 = Old Growth 



Planning 
Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- BG-2 BG-3 

CT 

CT 
SH-RG 
SH-OV 

SH-RG 
SH-OV 

PI ann in g 
Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- 

RP OG 

AH 
AH 
AH 
AH 
AH 
AH 
AH 
AH 
AH 

TABLE 8-3-3 
ACTIVITIES REPRESENTED IN THE EXAMPLE MATRIX 

CT 

CT 

Analysis Area Number 1 = Ponderosa Pine - Sapling 

CT 

CT 

TIR-I TIR-2 

SH-RG 
SH-OV 

PCT 

CT 

SH-RG 
SH-OV 

PCT 

Presci 

TIR-3 

CT 

SH-RG 
SH-OV 

CT 

SH-RG 
SH-OV 

PCT 
CT 

Analysis Area Number 2 = Mixed Conifer - Sawlog 

Prescriptions I 
TIR-1 I TIR-2 TIR-3 1 BG-I 

CT 
cc 1 cc 

MANAGEMENT AREA PRESCRIPTIONS ACTNITIES 
TIR = TimberIRange 
BG = Big Game 
RP = Riparian 
OG = Old Growth 

PCT = Pre-Commercial Thin 
CT = Commercial Thin 
SH-RG = Sheltemwd-Regeneration Cut 
SH-OV = Shelterwood-Overwood Removal 
CC = Clearcut 
AH = Average Periodio Harvest 
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the constituent analysis area proportions. In the 
case of the timbedrange 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 

ated for these management prescriptions when applied 
to timbered analysis areas. Only one column is dis- 
played for the riparian andoldgrowth prescriptions. 
The timber volume rows illustrate that the average 

these proposed investments. More detail on these 
types of analyses and the role of the Ochoco’s LP 
modelin theoverall analysis process can be foundin 
the following segment. 

activities and many scheduling options are gener- 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 theidentified issues andconcerns. 

periodic harvest from the nparian prescription con- 
tributes to constraints in the LP. The third set of 
rows, thermal cover constraints, displays the appli- 
cation of right 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 areas, 

In order to ensure that model results could bevalidly 
interpreted, some compromises m model design were 
requlred 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, wildlife, 
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 w t h  candidate areas successively 
assigned an unroaded emphasis. Opportunity costs 
and trade-offs were examined and decnions made in 
light of this information. Another example concerns 
the development of structures, primarily water de- 
velopments, to increase livestock utilization of emst- 
ing forage. Since this could not be adequately dealt 
w t h  this intheLP model, supplementalanalysiswas 
conducted to determine the economic prudence of 

From an analysis standpoint the guidingdirection is 
found in the NFMA regulations (36 CFR 219.12 
(9(8)) as stated below: 

“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.” 

The Forest met this requirement through careful 
design of the FORPLAN model, use of the model to 
select and schedule prescriptions for each alterna- 
tive, 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 
standswereevaluated andrefined based upon acost 
efficiency analysis. This is the largest timbered stand 
component on the Forest. Specific modeling proce- 
dures were also analyzed for cost efficiency. The 
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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 netvalue (PNV) 
while meeting dispersion objectives (see Planning 
Records, 1920, 6/13/85). The resulting Ochoco 
FORPLAN model is flexible, trackable, and capable 
of determining 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 
Section7 of this appendix. Other componentsof 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 evaluatedifferent mixes of 
goals and objectives and to fullyevaluatechoices 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 Planning 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, lli24/84) docu- 
mented a series of analyses performed to provide a 
framework for alternative development. Economic 
relationships were examined relative to the maxi- 

mum PNVobtainabk, 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. 
Forvarious 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.Early in theplanningprocess theForestID 
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 in 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, to both evaluate different mixes 
of goals and objectives, and to fullyevaluate choices 
not explicitly analyzed within FORPLAN. Model 
design was experunented wth and changed to handle 
various uneven-aged management scenarios, changes 
UI tunber yield stratification, desired rotation lengths, 
new thinning options for low-site pine and maximiz- 
ing species volume. 

The model was used extensively in evaluatingdiffer- 
ent mixes of goals and objectives for the three new 
or updated alternatives, and to evaluate choices not 
explicitlyanalyzed within FORPLAN. For example, 
thelevel of management intensityapplied 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 
domestic livestockutilization of foragebyconstruct- 
ing additional water developments, riparian and 
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watershed improvement analysis, andstream 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- 
lytical tools have been used in addition to FORPLAN. 

FORSUM (FORplan SUMmary) 
Due to FORPLANVersion 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 
summaryreports 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 AUM’s. 

IMPLAN (IMpact PLANning Analysis) 
IMPLAN is a computer-based input-output (1-0) 
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 in a 
regional economy. The three regiona in this case are 
Crook, Harney, and Wheeler counties. 1-0 analysis 
is based upon the interdependence of the produc- 
tion and consumption sectors of the economy of the 
area being studied. Its foundation rests on the con- 
cept that industries must purchase inputs fromother 

industries, as well as from primary sources (i.e , 
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 1-0 ac- 
counts can be thought of as a “picture” of an impact 
area’s economic structure at one point in time. See 
Chapter3oftheFEISandSection5ofthisappendtv 
for a more complete descnption. 

The IMPLAN system consists oE 
Adatabase ofeconomicinformationfromwhich 
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 majorcomponents: 

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

Estimates of sectoral activity for final demand, 
final payments, industrial output, primary in- 
puts, and employment by county. These county 
estimates provide a detailed description of the 
structure of the regional economy, identibing 
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 is possible by track- 
ing employment requirements among various occu- 
pations and by accounting for the effects of either 

6-22 

~ 



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

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 thevery simplistic to more complicated, such as 
the elk habitat effectiveness model. 

Spreadsheets 

Development of Analysis 
Areas 

Overview 
Inour 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 term of costs and yields. 
Without reference to these individual units, some- 
times called capability areas, analysis areas lose site 
specificity. The fact that forest planning attempts to 
dealcomprehensivelywithmultipleresources across 
an entire Forest requires analysis area delineators 
that reflect fairly broad conditions. The selection of 
these identifiers was an important step, however, 
since thecomposition of an analysis area defined the 
range of management activities appropriate for a 
givenobjectiveand theresultingcosts andyields. Se- 
lection of analysis area delineators followed from 
criteria and general principles set forth in Forest 
Service planning handbooks and manuals, and in the 

relevant literature. One of the criteria used was that 
delineators had to be able to provide information 
useful for resolvingissues, concerns, and opportuni- 
ties (KO’s). Analysis area identifiers responding to 
several KO’s or higher priority KO’s were favored 
over those that did not. A second major criterion 
used was that delineators must reflect the key fac- 
tors affecting the variability 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- 
eredwas 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 IimitsofFORPLAN. In general more analy- 
sis area meant fewer prescriptions per analysis area. 

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 wth 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 
Theset of dehneatorscurrently in useon the Ochoco 
evolved through a lengthy process fully documented 
in the Ochoco planning records (file designation 
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TABLE 8-3-4 
ANALYSIS AREA DELINEATORS FOR THE OCHOCO NATIONAL FOREST 

AND CROOKED RIVER NATIONAL GRASSLAND 

I Level I I Level 2 I Working Group I Land Class 1 Condition Class 

Big Summit 
Paulina 
Prineville 
Snow Mountain 
Crooked River 
National 
Grassland 

Roaded 
Unroaded 
Green Mountain 
Lookout Mountain 
Rock Creek 
Cottonwood 
Silver Creek 
Deschutes Canyon 
Unavailable 
Unproductive 

Ponderosa Pine 
Mixed Conifer 
Ponderosa Pine-Low Site 
Timbered-Unsuitable 
Grassland 
Unavailable 
Unproductive 

<30% Slope 
>30% Slope 
Unavailable 
Unproductive 

Seedlinglsapling 
Poles 
Sawlog 
Two-storied 
Low Productivity 
Moderate Productivity 
High Productivity 
Meadows 
Unavailable 
Unproductive 

1920, dated 7/7/83). Table B-3-4 displays these analy- 
sis area identifiers using FORPLAN terminology to 
identifyeachlevelofinformation, i.e., Level 1, Level 
2, Worlung 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 yeld differentiations, and 
use for reporting and control purposes. 

Level 1 identifiers represent our five District bounda- 
ries and promde 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 
primaryfunctionsof theseboundaries is tomake the 
multiple resource harvest schedullng constraints more 
specific, and therefore more accurate, than for the 
full Forest. The ability to report, contro1,and inter- 
pret outputs at the district level for implementation 
purposes, as well as to address administrative and 
community stability concerns is also a major reason 
for their inclusion. 

Three different roading categories are recognized 
in the Level 2 identifiers. Small unroaded areas not 
requiring network road construction for access are 

lumped together and differentiated from the gen- 
eral roaded areas of the Forest. Larger unroaded 
areas that require collector construction for access 
are each uniquely identifiedin 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 
forcurrentlyunroadedareas are reflectedwith 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 Worlung 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- 
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nance, reforestation, and range treatments Stump- 
age values vary by Working Group, as do livestock 
forage yields. Working Group identifiers also en- 
able the Forest to control and report timber outputs 
and practices, range practices, and big game cover 
provlsion. This latter capability is essential to meet 
multiple resource objectives. 

The Land Class identifier distinguishes the major 
slope break commonly used by the Forest to deter- 
mine the appropriate logging system. These two 
categories are fairly general since they do not reflect 
all of the site-specific factors that govern the actual 
logging system used and costs incurred. These iden- 
tifiers are believed 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 
arerepresentedwith thecondition Classlevel.Both 
of these stratifications are general in nature. The 
timber size classes represent an average of many 
different conditions found on the ground. This is 
particularly true of the Forest’s many two-story stands, 
mostofwhichhavebeenenteredseveral timesin the 
past with some type of partial cut. The same stand 
mapping base used for the Working Group levelwas 
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 estimating forage 
yields. Timber size classes affect treatment opportu- 
nities and the scheduling thereof All associated 
costs and yields related to timber scheduling are 
therefore aEfected. Livestock forage yields, and to a 
degree utilization and treatment opportunities, are 
affected by the productivity classes. This level 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 

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 themodel 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 areas was 
updated because ofsignificant 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 KO’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 areas to meet management 
prescription objectives. This level of prescriptions 
constitutes the columns in the LP matrix and 
represents the resulting costs, yields, and condctions. 
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 is 
maintained 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 useofLP within this modeling framework 
is providing adequate choice among production 
possibilities for each analysis area-management 
prescription combination. Adiscussion of how these 
choices are structured follows theensuing desmption 
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 CF’R 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- 
sued condition Prescnptions 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 evaluationofForest Plans 
with regard to 

(a) Resource protection 

(b) Vegetative manipulation 

(c) Silvicultural practices 

(d) Even-aged management 

(e) Riparian 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 identlfied which would help address those ICOs 
related to decisions regarding standards and guide- 

lines, scheduling, or land allocations. There were 
other ICO’s which were to be addressed through 
policy statement sforwhichitwasnotappropriate to 
develop prescriptions. 

To start the development of management prescrip- 
tions, the ID team identified a list of potential re- 
sourceemphasis strategies. As these strategies were 
fleshed out, similarities and differences became 
apparent, allowing consolidation and furtherdefini- 
tion. The final list of management strategies re- 
sponded to the ICOs and ensured a full range of 
choice among realistic management ‘possibilities. 
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 identified, goal and objective 
statements for each management prescription were 
designed to respond to theICOs. TheID team then 
identified the practices whichwould be used to meet 
the objectives To accomplish this, the ID team used 
professional judgment, evaluation ofexisting policy, 
legislative directions and research literature. As 
appropriate practices were identified for each pre- 
scription, standards and guidelines for accomplish- 
ing them were developed Essentially the standards 
and guidelines 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 ICOs, the process of de- 
signing management prescriptions was also guided 
by the following criteria:(l) prescriptions should be 
achievable and contain realistic practices, (2) they 
are to be general enough to accommodate the vari- 
ablesite specificconditions on the ground, (3) they 
should be specific enough for the Interdisciplinary 
Team to develop accurate resource and economic 
output andeffects coefficients, and (4) to the extent 
practicable they should be the most cost effective 
means of achieving the intent of the prescription 
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To a large 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, a resource management goal and 
the general objectives to achieve a desired future 
condition are described. Management practices are 
implemented 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, in 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 
management areas areidentified as MA-Dl through 
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, allof which weredeveloped for theFEIS. 
Theremayor maynotbeany differencebetween the 
14 DEIS management areas and those developed 
for the FEIS. Table B-3-6 lists management area 
groupings by resource emphasis. The fiftyeight man- 
agement areas are summarized below. Appendur D 
describes them more completely. 

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, commercial 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 in size, with 
relatively uniform spacing. The largest trees in 
managedstandswillbe 16to 18inchesDBH.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 he 
brought about, over time, through vegetative treat- 
ment, including timber harvests and prescribed fire. 
Theseactivities willbedesigned tocreate anoptimal 
relationship between thesize 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 
portionof 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 
habitat of sufficient quality for high production lev- 
els of deer and elk. 

Desired Condition 
A quality big game habitat will he brought about, 
over time, through timber harvest and othervegeta- 
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 limit 
the amount of disturbance to big game from vehicle 
traffic 

Uneven-aged management has been added to 4- 
ternative C-Modified, and it will have an effect on a 
portion of this management area. It is not known at 
tbis time how close those acres managed under this 
silvicultural system will be to the desired future 
condition specified 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 in 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 wll 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 hahitat 
condition as rapidly as possible. 

MA-D5. Retention Foreground 
Emphasis 
The primaly management emphasis of these areas is 

to provide scenicviews that retain orenhance natu- 
ral beauty. 

Desired Condition 
Lands in tbis management area are comprised of the 
seenarea immediately adjacent to areasofveryhigh 
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 in this management area are comprised of the 
seen area immediately adjacent to areas of high 
recreational use Management activities may change 
form, line, color, or texture but shouldremainsubor- 
dinate to natural patterns and not dominate 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. 

Lands in this management area are located in the 
m u d  middleground adjacent to areas managed under 
a retention 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 harvestingunits will bevisible, butwill beshaped 
to the terrain. 

Desired Condition 
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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 GModiEied and E- 
Departure only.) 

Desired Condition 
Theseareas are to bemanagedinamanner “...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 mechanicalvehicles 
or equipment. Scientific information may be sought 
without the intrusion 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 low, but there is often evidence 
of other users. Natural processes w1l1 generally be 
operatingwithout human interference, but manage- 
ment may occur to protect or enhance roadless 
qualities. 

Motorized equipment such as chainsaws may be 
used in the management and maintenance of these 
areas Nonmotorized mechanized equipment, such 
as “mountain bikes” and wheel-barrows, is accept- 
able. River corridors that areeligible fordesignation 
as Scenic Rivers under the Wild and Scenic Rivers 
Act are included in this management area. 

MA-Dl 0. 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 maintaining other re- 
source values. 

MA-D1 1 . Developed Recreation 
Emphasis 
Themanagement goal at thesesitesis to provideand 
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-Dl 3. 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 existingconditions in other ripanan 
areas. 

Desired Condition 
Streambankvegetation 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 otherstreams wl1 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-Dl 4. Riparian in Excellent 
Condition 
Emphasis 
Management in these areas will ensure that riparian 
areas are maintained or improved to provide excel- 
lent streambankstabilityand fish habitat in 15years. 

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 in 
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 themanagement areas forAlternativeIare 
summarizedon the followingpages. The28manage- 
ment areas for the Forest and the 14 management 
areas 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-wde Standards and Guidelines are presented 
in Chapters 4 of the Forest and Grassland Plans. 

MA-F1 . Black Canyon Wilderness 
Emphasis 
Protect the wilderness ecosystems. Manage use to 
maintain a natural setting and preserve solitude. 

Desired Condition 
TheBlackCanyon Wildernesswillbeasnatural asis 
possible, wth little evidence of human activity. The 
area will be a place of natural settings with opportu- 
nities for solitude. Present road access and hunter 
caches and camps ulll be rehabilitated so their pres- 
ence is no longer a dominant land feature. Recrea- 
tional improvements, such as trailheads and access 
trails, will be emdent 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. Wildlife and fish species 
indigenous to the areawillcontinue to exist at levels 
consistentwith theavailable 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 little evidence of human activity. The 
areawillbea place ofnaturalsettingswheresolitude 
may be sought. Present road access will be rehahili- 
tated so that its presence is 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. 
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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 ewdent within the Man- 
agement Area, along with those wildlife species in 
the a h o m  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 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-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 
areawillbeaplace ofnaturalsettingswheresolitude 
may be sought. Present road access will be rehabili- 
tated so that its presence is 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. 

Old growth stands will be evident within the Man- 
agement Area, 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. 

Tree mortality, resulting from past Mountain Pine 
Beetle and other endemic insects and pathogens, 
will be ewdent alongwith 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- 
causedstarts occur. There may be planned ignitions 
to achieve wlderness objectives. 

Minerals activities on valid mining claims will be 
evident alongwth 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 bea placeofnaturalsettingswheresolitude 
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 preservewlderness qualities. 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 O c h m  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 wll  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 anunal spe- 
cies. 

Desired Condition 
Naturalconditionswillbemaintained. Anymanage- 
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 wll 
not be readily evident. Continuing, nondestructive 
baseline studies may be occasionally visible in terms 
of equipment, instruments, and related activlties. 

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

MA-F6. Old Growth 
Emphasis 
Provide habitat for wildlife species dependent on 
old growth stand;. 

Desired Condition 
Stands of old growth are not expected to change 
significantly over the next ten to fifty years, barnng 
natural catastrophe. They will continue to provide 
habitat for a number of wldlife 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 continueas individual treeswithin thestandsdie 
of old age, as well as from penodic 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- 
causedstartsoccur. Prescribedfiremaybeevident if 
natural fuelsaccumulate to dangerous levels, threat- 
ening the exlstence of the old growth stand, or 

where vegetation manipulation is needed to man- 
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, interpret, and preserve their 
historic qualities. 

Desired Condition 
The Summit Trail wll be a place where Forest 
vlsitors 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 
wellas by mountain bikeand horseback.Vegetation 
may appear manipulated inwidelydispersed areas in 
order to enhance cultural and recreational resources, 
butwillgenerally not dominate thelandscape. 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 CreekKottonwood 
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 fishely. 

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

Final Enwonmental Impact Statement 
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Riparian areas in less than desirable condition will 
show evidence of recovery from the application of 
mitigation and rehabilitation measures. Old growth 
stands will beevident within the Management Area, 
along with those wildlife species in the Ochoco 
National Forest which are dependent on old growth 
habitat. Wildlife 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 
remainone where there are above average numbers 
of trophy-sizedelk and deer. Tree mortality, result- 
ingfrompast spruce budworminfestations andother 
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-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 activitieswill use helicoptersystems. The 
area 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 wth  little soil or other surface 
disturbance. 

Recreation improvements, such as trailheads and 
access trails, 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 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 

growthhabitatintheOchocoNationalForest. Wild- 
life and fish species indigenous to the area will 
continue to exist at levels consistent with the avail- 
able habitat. Tree mortality, resulting from spruce 
budworm and other endemic insects and pathogens 
wll beevident alongwth associated changes in fuel 
loadings and plant succession. Fire occurrence will 
be evident where natural lightning and humancaused 
starts occur. 

MA-Fl 0. 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 free 
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 insects and 
pathogens, will be evident, along with associated 
changes in fuel loadings and plant succession. Fire 
cccurrencewdl be evident where lightning and human- 
caused starts occur. 

MA-F1 1 , Lookout Mountain 
Recreation Area 
Emphasis 
Maintain a natural setting, providing continued 
opportunities for high quality, semiprimitive recrea- 
tional activities andwildlife habitat, while maintain- 
ing healthy forests. 
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Desired Condition 
General 
The Lookout Mountam 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 manipulation planned. The recreational user 
will experience a highly diverse, natural landscape 
with interspersed stands of trees, openings, rock 
outcrops, and talus. A tree 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 besubordinate to the natural landscape and wrll 
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 E:  
This areawill 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 Area w111 re- 
main open for motorized travel to dispersed camp- 
sites and mining activities. 

Vegetation may appear manipulated in widely dis- 
persed places in order to enhance recreational 
opportunities andulldlife 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 in a mosaic 
of other mixed conifer species of various size and 
age classes, including stands of old growth mvred 
conifer and ponderosa pine. 

Minimum standard roads designed for specificproj- 
ects will exist in low densities on the more gentle 
ground. Road usewill 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 
An uneven-aged stand will contain large trees which 
areat least 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. 
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MA-F13. Developed Recreation 
Emphasis 
Provide safe, healthful, and aesthetic facilities for 
people to utilize, within a relatively natural outdoor 
setting, while pursuing a variety of recreational 
experiences. 

Desired Condition 
This Management Area unll consist of natural-ap- 
pearing areas with obvious man-made controls and 
structures to direct users, prowde for comfort and 
sanitation, and protect thenaturalresources. 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 ewdent. 
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  ewdent in areas adjacent to the 
site, depending on the management prescription 
applied to them. Primitive, user-constructed struc- 
tures or facilities, consistent w t h  a site’s use, will be 
seen. Sites will be managed so that users tend to feel 
relatively isolated. Astrategy will be developed that 
encourages individuals or groups to “find their own 
place.” 

Livestockgrazing may be evident, but the successful 
application of allotment management requirements 
wll also be evident. 

MA-Fl5. Riparian 
Emphasis 
Manage streamside vegetation and habitat in order 
to maintain 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 
ewdent. Due to management restrictions and the 
low risk associated with these areas, the signs of 
natural or man-caused fire will be infrequent. 

For management purposes, aspecial protection area 
(100 feet from the edges of perennial bodies of 
water) will be apparent. In addition, the streams 
llsted belowwill receiveextra 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 Creek, Baldy Creek, 
Little Windy and Windy Creek, and Nicoll Creek 

Roads not planned for future usewll 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 
debrisover time. Sites unable to support a canopy of 
deciduous or evergreen species 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 
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logs ulll also characterize these areas Extensive 
scouring of streambanks will be an uncommon oc- 
currence, as willsoildepositionoutside thenorm 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 soils 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 in this management area prescription, but 
should receive 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 activlties and 
opportunities beyond winter recreation to year-round 
activlties. 

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 activities, 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 
trad shelters, maintamed trails, horse unloadlng ramps, 
toilets, information areas, parking, picnic areas, and 
signs. 

Periodic manipulation of vegetation to meet recrea- 
tion and vlsual objectives for the area will be appar- 
ent to the user. Timber stands will be managed to 
develop and maintam resistanoe to catastmphc events 

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-Fl7. Stein’s Pillar Recreation 
Area 
Emphasis 
Maintain a scenic, natural or natural-appearing set- 
ting associated wth  unique geologic formations, 
particularly Stein’s Pillar. Provide roadless nonmo- 
torized recreation with opportunities to enjoy na- 
ture. 

Desired Condition 
The areawillbea naturalornatural-appearingplace 
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 
willbeamosaicof these large-tree, open pinestands 
interspersed with juniper scab flats and fir stands 
Created openings will blend with the natural ap- 
pearance of the area. Scenic views ulll be created 
but management actinties will not be evident to the 
casual observer. 

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

Nonmotorized recreational opportunities and fa- 
cilities w11 be  provided. A rustic trail, designed and 
maintained for family day walks, will access Stein’s 
Pillar. There wdl 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 climbers and others. Inter- 
pretive facilities will highlight geological, recrea- 
tional, historical, old-growth, and wildlife features, 
and the nearby wilderness 



Streamsides wdl be extremelyshady and brushywth 
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 andelkmay use the area for wintercover, feed, 
andsecurity. Deer and elk may summer throughout 
the area. A300-acre Old GrowthManagement Area 
willbe available forwildlife, such as the goshawk and 
pileated woodpecker. Snags wll occur naturally, 
providing habitat for woodpeckers, nuthatches, owls, 
and other cavlty nesters. 

Livestock use will be evident, but the successful 
application of allotment management requirements 
wdl 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 
widevariety of size/age classes w t h  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 
areaswill generally appear natural in character, but 
with periodic evidence of livestock grazing. Ripar- 
ian areas wdl he shady and consist of a mixture of 
trees andshrubs. Management activitieswll 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. 

MA-Fig. 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- 
wood species. 
Dispersed recreational areas wl l  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 will improve 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 1 to 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 units will be 
identified and treatments prescribed on a scheduled 
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 f ie 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, in areas reserved for big 
game cover. 

MA-F21. General Forest Winter 
Range 
Emphasis 
Manage for timber production, with measures taken 
to mmtam habitat effectiveness for big game. Design 
and implement management activities to recognize 
big game habitat needs. 

Desired Condition 
Big game use on wnter 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 in 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 usewill 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 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, 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 ponderosapinestands andsomemixedconifer 
stands on slopes less than 30 percent will exhibit the 
application of uneven-aged management. Trees up 
to 20 inches DBH will be seen in these stands, and 
the evidence of trees managed for high quality lum- 
ber (where the first log is relatively freeof limbs) will 
be noted. 

Most mixed conifer timber stands, most stands on 
slopes greaterthan30percent, andsome pinestands 
not suitable for uneven-aged management w11 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 
to 40 acres insize. Amixofspecies, 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 maybe foundwhere left forsnag replacements 
or other resource reasons Trees will have full crowns 
and be relatively free ofdefect. Snags will be appar- 
ent over the area with potential snag habitat man- 
aged at the 20 percent level for Altemahve BModified 
and at the 40 percent level for Alternative I. 
A variety of native grasses, sedges and forbs will be 
available for grazing animals. Competition from 
nonforage species such as sagebrush and juniperwill 
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. 

Followng use for timber haul, local access routes 
with planned future use wll generally be open to 
hlgh 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 wll 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 wll be visible where natural ligbt- 
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-flowmg river whose shorelines 
may be accessible by roads The immediate river 
environment (up to one-quarter mile from the river) 
willappear natural, though theremaybeevidenceof 
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. 

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 
River 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 wdl require 
wadingor rock-to-rocknatural crossings. Prescribed 
burningwill be apparent whereused 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 prescriptionswill apply. 

MA-F25. US. Highway 26 Visual 
Corridor 
Emphasis 
Maintain and enhance the scenery along US. High- 
way 26. 

Desired Condition 
The U.S. Highway 26 Corridor will be managed to 
malntain 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 
emst. 
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An established road system will be in place but wlll 
have been designed to minimize the visual effect on 
the landscape. Prescribed hvestock grazmg is planned. 
Pastoral scenes wll add to visual variety. Prescrip- 
tivegrazingwillbedesignedto beinconcertwith the 
wsual quality objectives of the area. 

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

Dispersedrecreation siteswillbe abundantthrough- 
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 other special management areas, e.g. Highway26, 
Summit Trail, etc.) 

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

Desired Condition 
Prescription Area A 
This area will encompass about 86 miles of Forest 
roads andinclude approximately9,300acresof asso- 
ciated landscape. The outer boundary of the Man- 
agement Area wlll 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 ageclasses, from youngseedlings to mature 
old growth in both uneven- and even-aged condi- 

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 apprommately 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 maybeewdent butwill bevisuallysubordi- 
nant to the characteristic landscape. Forest wsitors 
will encounter a near-natural scenic view, with a 
diverse ecosystem reflecting a low level of manage- 
ment. 

Vegetation will appear manipulated. Stands of trees, 
in multiple age classes in both uneven- and even- 
aged conditions, will occur in 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 thevisual effect on 
the landscape. Grazing by livestock may or may not 
be wsible immediately adjacent to these roads. 

As a consequence of visual management, an abun- 
dance ofwildlife may beviewed in thecorridor. This 
might include big game, a variety ofbird 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. 
Rehabilitate 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 (wsual quality 
objective of retention). The outer boundary of the 
management area will generally not exceed 600 feet 
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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 in those loca- 
tions where necessary to protect the land, for public 
safety, and to enhance the public’senjoyment of the 
area. 

Old growth stands will be seen within the manage- 
ment area. Fire occurrence will he evident where 
natural lightning 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 w t h  the surroundings. 

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 ofstructures and facilities 
will blend with the surrounding environment. 

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

The historical significance 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. 

Desired Condition 

Grassland Management Areas 

MA-G1 . Antelope Winter Range 
Emphasis 
Manage for optimum winter range conditions for 
antelope. 

Desired 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 wll 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 
foragekover ratio, and a vigorous shrub overstory 
will be maintained Private land will be acquired 
when possible. The implementation ofseasonal road 
closures will reduce harassment and stress on wild- 
life from motorized traffic. Early season livestock 
grazingwillbeusedas avegetativemanagement tool 
to maintain forage in a palatable condition. Fall 
greenup will he 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- 

If available, the private land on Haystack Butte 
RNA will be acquired. 

able species, and livestock manaEement will be used MA-G5. JuniDer Old Growth - 
tomaintain or increase forage production. Thenatu- 
ral composition and cover values of native grasses, 
sedges, forbs and palatable shrubs wll be retained. 
Competition from undesirableforageplants, 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 certain pastures III crested wheat grass. Aspen 
clones wll be allowed to regenerate. The occur- 
rence and increase of noloous weeds will he pre- 
vented. A variety of native and introduced grasses, 
sedges, and forbs will be provlded 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. Theywill providebaselines 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. 

Emphasis 
Provide habitat for wldlife 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 largewith hollow centers and have broad, irregu- 
lar-shaped crowns or spike tops. Most of the large 
trees, both live and dead, should support lichen 
growth. Cavities should be evident in the trees from 
either bole splits and/or limbs that have broken away 
from the tree bole. Some younger trees may be 
present alongwith various grasses, forbs, andshruhs 
Management activlties and roads wll generally not 
be evident. Fire occurrence will be evldent where 
lightning 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. 

The natural and scenic qualities of the river corridor 
wll hepreserved, as required by the WildandScenic 

Desired Condition 

Rivers Act. 

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

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 chanres to the ecoxvstem will MA-G7. Deschutes River Scenic 

0 -.I----- ~~- 
not be readily evident. Continuing, nondestructive 
baseline studies may be occasionally visiblein terms 
of equipment, instruments, and related activities. 

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

Corridor 
Emphasis 
Manage for scenic quality and natural appearance 
of the landscape. 
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Desired Condition 
The natural and scenic qualities of the river corridor 
will be preserved as required by the Wild 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 
P m d e  opportunities for semiprimitwe nonmotorized 
recreation in a pristine canyon setting while protect- 
ing and enhancing the deerwinter range habitat and 
fisheries. A 1,370-acre corridor along the creek will 
be managed for its scenic quality as a “scenic river.” 

Desired Condition 
A travel management program will restrict vehicle 
access seasonally, except for admimstratwe and special 
uses. Private inholdings which facilitate manage- 
ment of the area 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 enst at levels consistent with 
theavailable habitat.Fireoccurrencewl1 beevident 
where lightning and human-caused starts occur. 

A corridor along the creek from the Grassland 
boundary to the confluencewith the Deshutes River 
has been determined to be suitable for designation 
as a scenic river under the Wild and Scenic Rivers 
Act 1 This 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 capability, 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. 

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 
workwllbe completedin 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, seeding, 
planting, and installation of physical structures such 
as rock structures, check dams, and logweirs Changes 
in livestock management are an important part of 
this strategy. Range allotment plans will reflect for- 
age utilization levels necessary to meet brush and 
hardwood protection or enhancement needs. 

Specific projects are shown in the Riparian Im- 
provement Schedule in Appendix A. 
Work to restore riparian areas will have been com- 
pleted, but not all riparian areas 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 constructionof improvements such 
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 specieswill 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 
stabilized, a narrower, deeper channel will gradually 
develop. 

Springs: Manage springs to maximize water storage 
and support excellent condition riparianvegetation. 
Theseecosystems should support deciduousvegeta- 
tion where such vegetation was present in the past 
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At springsites not associatedwithdeciduousvegeta- 
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 associatedwithexcellent 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- 
ally saturated 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-G1 0. Rimrock Springs Wildlife 
Area 
Emphasis 
Provide unique habitat (wetlands, ponds, springs) 
within the juniper-sagebrush steppe. Provide for 
nonconsumptive (mewing, photography) uzldlife uses 
in a natural setting. Improve present habitat condi- 
tions and promote habitat diversity. 

Desired Condition 
Increased opportunities for wildlife mewing and 
photography, including a barrier-free interpretive 
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-G1 1 . Haystack Reservoir 
Emphasis 
Prowde users with a system of quality facilities that 
are safe and environmentally sound. Continue to 
emphasizecamping, picnicking, boating, fishing, and 
swimming. 

The existingpartnerships willbe 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- 

Desired Condition 

ship and management of the dam. New and up- 
graded facilities will prowde for barrier-free oppor- 
tunities. 

MA-G12. Cove Palisades State Park 
Emphasis 
Manage for developed campgrounds and water re- 
lated recreational activities. 

Desired Condition 
Thelandbaseneeded bythestate tooperate a high- 
quality developed recreational facility on the shores 
of Lake Billy Chinook will be provided. Other re- 
sourceswithin theparkboundarywll be managed to 
support this goal. 

MA-GI 3. Lake Billy Chinook View 
Area 
Emphasis 
Maintain the natural appearing character of the 
viewshed from Lake Billy Chinook, where manage- 
ment actiwties are not evident or arevisually subor- 
dinated to the surrounding landscape. 

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

Desired Condition 

MA-G14. Dispersed Recreation 
Emphasis 
Provide and maintain a near-natural setting for 
outdoor recreational experiences. 

Desired Condition 
Within the immediate dispersed site, management 
actiwties will not be ewdent to the casual observer. 
Activities may be ewdent 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 wll also be evident. 
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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 mmmize utilization of the 
site. Three buildings and three towers will be al- 
lowed at the site. 

MA-GI 6. Utility Corridors 
Emphasis 
Accommodate energy-transmission facilities. 

Desired Condition 
Future development will be confined to existing 
corridors. No wndows for future development will 
be designated. Identify exclusion and avoidance areas. 
Through design and management, the use of lands 
allocated to power facilities will he optimized. The 
proliferation of separate rights-of-way w11 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, 
it is evident that many ofthemanagement emphases 
from the DEIS and FEIS are similar in their treat- 
ment of the resources. Because the Ochoco’s 
FORPLAN model deals primarilywith those activi- 
ties that manipulatevegetation, it is possible for the 
Ochoco’s FORPLAN model to group many differ- 
ent management areas if theirvegetation treatment 
activities 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. 

Certain 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 timbedrange 
management area prescription (Group W). The 
Group VI1 management prescriptions in the DEIS 
emphasizeonly timber and/or range production and 
allow a high degree of flexihilityin 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 theFEIS, the Group W 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 inregulatinghabitatconditions 
on the Ochoco are the control of cover and road use. 
The main factors affecting cover are the presenceor 
absence of precommercial thinning, stocking level, 
and whether it is a ponderosa pine or mixed conifer 
workng 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 
animal depending upon stand density. Use of rela- 
tive 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 
cover and forage objectives. These are expressed as 
Right 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 objectwes 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 
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TABLE 8-3-5 
PRESCRIPTION STANDARDS AND GUIDELINES 

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

Pre- 
scrip 
tion 

MA-Dl 
MA-F9 
MA-F22 
MA-F21 

7 

Timber Range Recreation Wildllfe Access I Protection 

Scheduled timber harvest, 
full yield, maximize elther 
PNV or timber volume 

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

Manage for roaded 
modifiedlroaded natural 
oppodunity: visual quality 
is modification to maxi- 
mum modification 

Manage for deer and elk 
cover as compatible with 
hmber objechves; 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-Dl; 
F22 e3 mdedsection. 

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

MA-M 
MA-F20 

Scheduled timber harvest, 
reduced yield, objectives 
to optimize big game 
winter range habltat 
Uneven-aged mgmt al- 
lowed in Alt C-Mod 

Most range management 
practices allowed as long 
as they don't interfere wlth 
big game objectives 

Manage for roaded 
modlfiedlroaded natural 
opporlunlty, visual quallty 
is modlfication to maxi- 
mum modification 

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

Reduced access. open 
road denslty no higher 
than 2 mi Isq mi (3 mi for 
F20), seasonal road c b  
sure to 1 mi. for big game 
winter habitat 

Reduced access, open 
road denslty no higher 
than 2 milsq mi 

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

Confine, contain or control suppres- 
sion strategies utilized in accord- 
ance wlth economio efficiency 
analysis for each preattack block 

MA-D3 

- 
MA-D4 
MA-F6 

- 
MA-D5 
MA-F25 
Parts of 
MA-F26 
M A R  

~ ~~ ~ 

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

No scheduled timber 
harvest, cultural treatments 
allowed in areas not 
currently in 'old growth' to 
facilitate reaching old 
growth conditions as soon 
as possible 

Schedules timber harvest, 
reduced yield, manag&- 
ment objective is to retain 
or enhance the natural 
beauty 

Most range management 
practices allowed as long 
as they don't interfere wlth 
big game objectives 

Manage for roaded 
modifiedlroaded natural 
oppoltunlty, visual quality 
is modlfication to maxi- 
mum modification 

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

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 whenever possi- 
ble If essential, work 
would not be performed 
between 2/1 through 7/15 

Visual quality is retention, 
management activities will 
not be visually evident, 
recreation oppoltunities 
provided in roaded natural 
setting 

No scheduled improve. 
ments, full forage utiliza- 
tion 

Snag level at 1 W% Avoid construction of local 
roads atherthan at needed 
junctions 

Confine, contain or control suppres- 
sion strategies utilized in accord- 
ance with economic efficiency 
analysis for each preattaok block, 
emphasize minimum physical 
disturbance 
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scrip- 
tion Pre- I 

MA-DG 
Parts of 
MA-F26 
MA-FI 

Timber Range I 
Scheduled timber harvest, 
reduced yield: manage- 
ment objective is to retain 
or enhance the natural 

No scheduled improve- 
ments, full forage utiliza- 
tion 

Avoid construction of local 
roads other than at needed 
junctions 

Avoid construction of local I roads other than at needed 

I beauty I 

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

Confine, contain, orcontrolsuppres- 
sion strategies utilized in accord- 

- 
MA-D7 

Trails only, nonmotorized MA-D8 
MRFI 
MA-F2 
MA-F3 
MA-F4 
Parls of 
MA-F7 

MA-D3 
MA-F6 
MA-F10 

- 

Confine and contain most natural 
ignltion fires, control all person 
caused fires, emphasize minimum 
physical disturbance 

No timber management 
activlties 

No scheduled improve- I ments, full forage utiliza- 

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

I tion 

No (long term) toad devel- Confine and contain mostly, control 
opment, mainly trail ac- may be considered emphasize 
cess minimum physical disturbance 

No scheduled timber 

allowed for the purpose of 
maintaining a healthy, 
attractive semiprimitive 
setting 

No scheduled improve- 

Access restricted, primitive 
road system developed to 

ORV experience 

Road standards compara- 
ble with the ROS level 

All suppression strategies allowed, 
confine and contain given empha- 
SIS, minimize physical disturbance , provide a challenging 

Strategy is to contain or control, 
emphasize minimum physical 
disturbance 

I 

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

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

MA-D10 Scheduled timber harvest, 
reduced yield, uneven- 
aged and patch cut s y r  
tems 

No scheduled timber 
harvest, harvest is allowed 
for the purpose of main- 
taming a safe, functional 
and attractive slte. 

No timber management 
activlties 

- 
MA-DI 1 
MA-F13 

- 
MA-D12 
MA-F5 

No scheduled improve- 
ment, full forage utilization 

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

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

Protection I Access I Wildlife I Recreation 

Visual quallty is partial 
retention, management 
activlties may be evident 
but will remain visually 
subordinate to the natural 
landscape. 

Visual quallty is partial 
retention, management 
activities may be evident 
but will remain visually 
Subordinate to the natural 
landscape 

Snag level at 100% 

Snag level can vary from 
MR to 40% level, habitat 
improvement may be 
imp I em en t e d 

junctions 
- 

ante with economic efficiency 
analysis for each preaitack block 

Visual quallty objective is 
preservation, recreation 
opportunities provided in 
a semiprimltive setting. 

Visual quallty objective is 
retention, nonmotorized 
opportunities provided in 
a semiprimitive setting 

No habltat manipulation 
scheduled, snag level at 
100% 

Visual quality objective is 
partial retention, motorized 
opportunities in a 
semiprimitive setting. 

Visual quality objective is 
retention, provide and 
maintain sage, healthful 
and aesihetic facilrties 

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

Habitat improvement 
allowed if they meet visual 
obleciives. snag level at 
100% 

Habitat improvements 
allowed providing they 
meet VCOs and do not 
distract from recreational 
values 

Habltat improvements 
allowed only as related to 
research, snag level at 
100% 
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Pre- 
scrip- 
tion 

MA-D13 
- 

Habitat improvements 
allowed, snag level at 
100% 

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

Timber 

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

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

Range Recreation Wildlife Access Protection 

Scheduled timber harvest, 
reduced yield, logging 
system constraints 

Scheduled improvements 
allowed d they meet 
riparian objectives, re- 
duced forage Utilization 
when riparian conditions 
need to be improved to 
meet riparian objectives 

VQO is 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 princi- 
ple strategies, minimize soil and 
vegetation disturbance 

MA-D14 
MA-Ft5 

- 
MA-F1 II 

Scheduled timber harvest, 
reduced yield. logging 
system constraints 

Scheduled improvements 
allowed d they meet 
riparian objectives, re- 
duced forage utilization 
when riparian oondltions 
need to be improved to 
meet riparian objectives. 

No scheduled improve 
ment, full forage utilization 

VQO is partial retention Confine and contain are the princi- 
ple strategies, minimize soil and 
vegetation disturbance 

No scheduled timber 
harvest 

Visual quality objective is 
retaining nonmotorized 
opportunities provided in 
a semiprimitive setting 

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

MA-Fil l 

- 
MA-FIG 

No scheduled timber 
harvest 

Most range management 
practices allowed as long 
as they don? interfere with 
big game or recreation 
objectives 

Most range management 
practices allowed as long 
as they don? interfere with 
recreation objectives 

Manage for roaded 
modified/roaded natural 
opportunity. visual quality 
is modification to maxi- 
mum modification 

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

Reduced access, road 
closed after use 

Confine. contain. or control suppres- 
sion strategies utilized in accord- 
ance wlth economic efficiency 
analysis for each preanack block I l e v i  

Harvest timber to provide 
a natural setting while 
maintaining forest health 

~ 

Manage for high prodvc- 
tion of elk and deer, d 
compatible with objectives. 

~ ~~~ ~ 

Reduced access, primitive 
road system, manly trail 
access. 

~ ~ ~~~ 

Confine. contain, or control suppres- 
sion strategies utilized rn accord- 
ance with economic efficiency 
analysis for each preailack block, 
emphasize minimum physical 
disturbance 

VQO is retention. manage- 
ment actlvlties will not be 
evident, roaded natural 
setting 

MA-F17 

- 
MA-F18 

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 is retention. manage- 
ment activities will not be 
visually evident, roaded 
natural setting 

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

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

Control suppression strategy uti- 
lized 

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

~ 

Snag level at 1W%, 
manage for high deer and 
elk use 

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

Confine, contain, or control suppres- 
sion strategies utilized in accord- 
ance wlth economic efficiency 
analysis for each preattack block. 
emphasize minimum physical 
disturbance 

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

VQO is partial retention, 
management activlties 
may be evident but will 
remain visually subordi- 
nate due to the natural 
landscape 
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Pre- 
scrip 
tian 

MA-F19 

Timber Range Recreation Wildlife Access Protection 

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

, MA-F23 
i 

MA-F24 

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

To provide habitat for big 
gamewhile meeting prima- 
ly emphasis for specdic 
management area 

VQO is retention, manage 
for roaded naturallroaded 
moddied 

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

No scheduled improve- 
ments. full forage utiliza- 
tion 

No scheduled improve- 
ment, full forage utilization 

~~ 

Confine, contain, or control suppres- 
sion strategies utilized in accord- 
an- wlth economic efficiency 
analysis for each preattack block, 
emphasize minimum physical 
disturbance 

~~ ~ 

Visual qualtty is partial 
retention, management 
activrties may be evident 
but will remain visually 
subordinate to the natural 
landscape, roaded natural 

Visual quality objective is 
partial retention, motorized 
opportundes in a 
semiprimitive setting 

MA-F28 

Scheduled timber harvest, 
reduced yield, manage- 
ment objective is to retain 
the natural beauty 

No scheduled timber No scheduled improve- VQO is retention, managed Habltat improvements Avoid construction of local Strategy is to contain or control, 
harvest. harvest allowed ment, domestic livestock for roaded natural lroaded allowed providing they roads otherthan at needed emphasize minimum physioal 
for the purpose of main- grazing excluded except modified meet VQO's and do not junctions disturbance 
taining a safe, functional 
and attractive srte recreation obiectives values. snaa level 0% 

when needed to meet distract from recreational 

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

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

Most range management 
practices allowed, stress 
early season use 

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

Manage for roaded 
modifiedlroaded natural 
opportunity. VQO is modrfi- 
cation to maximum moddi- 
cation 

Manage for roaded 
modifiedlroaded natural 
opportunrty. VQO is moddi- 
cation to maximum moddi- 
cation 

Manage for roaded 
modifiedlroaded natural 
opportunity, visual qualtty 
is moddication to maxi- 
mum modification. 

~ ~~ ~~~ 

Snag level at 80%, habrtat 
improvement may be 
implemented 

Habrtat improvement 
allowed d they meet visual 
objectives, snag level at 
100% 

~~ ~ 

Nonmotorized use of trails, 
access restricted 

Avoid construction of local 
roads other than at needed 
junctions 

~ ~~ ~ 

Confine, contain , or control s u p  
pression strategies utilized in 
accordance wrth economic effi- 
ciency analysis for each preattack 
block 

All suppression strategies allowed. 
confine and contain given empha- I sis, minimum physical disturbance 

MA-G1 

MA-G2 

I 

MA-G3 

No scheduled timber 
harvest 

No scheduled timber 
harvest 

No scheduled timber 
harvest 

Manage for high produc- 
tion of antelope 

Manage for high winter 
deer use. 

Manage for habitat as 
compatible with mgmt 
objectives 

High open road densrttes. 
high clearance 

Reduced access, high 
clearance 

High open road densities, 
high clearance 

Confine, contain or control suppreo 
sion strategies utilized in accord- 
ance wlth economic efficiency 
analysis for each preattack block 

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

Confine, contain, or control suppres- 
sion strategies utilized in accord- 
ance wllh economic effioiency 
analysis for each preattack block 
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Pre- 
S C r p  

tion 

dA-G4 
- 

- 
4A-G5 

- 
\nA-G6 
WA-G7 

- 
WA-G8 

Timber Range Recreation Wildlife Access Protection 

No scheduled timber 
harvest 

No scheduled improve- 
ments. domestic livestock 
grazing excluded except 
when It is essential for 
maintaining a vegetation 
type or for research pur- 
poses 

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

~~ 

Habrtat Improvements 
allowed as long as they 
meet objectives of the 
RNA, snag level at 100% 

Uatural fires undisturbed unless 
hey threatened escape or unique- 
less of the RNA 

Access restricted. low 
standard roads needed 
for research may be 
construoted 

No scheduled timber 
harvest 

No scheduled improve- 
ments, full forage utiliza- 
tion 

Use will be de- 
emphasized, visual qualib 
is retention 

Manage for common 
flicker. 

Construotion of new roads 
avoided whenever possi- 
ble if essential, work 
would not be performed 
from Februaly through 
July 15 

2ontrol suppression strategy uti- 
ized 

No Scheduled timber 
harvest 

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

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

Manage for and permlt 
improvements that are 
compatible wlth primary 
objectives. 

Optimum habltat for deer 
use 

VOO is preservation. 
recreation opportunlties 
provided in asemiprimltlve 
setting. 

VQO is partial retention, 
motorized opportunities in 
a semiprimltive setting 

No long-term road devel- 
opment, mainly trail ac- 
C0SS 

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

No timber management 
activities 

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

WA-G9 

- 
MA-GI0 

No scheduled timber 
harvest 

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

VQO is partial retention Habltat improvement 
allowed, manage for brook 
and rainbow trout, and 
upland birds 

When possible avoid 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. 

No scheduled timber 
harvest 

Most range management 
practices allowed as long 
as they don? interfere with 
wildlife objectives 

VQO is modification Habtat improvement 
allowed if they meet visua 
quality objectives. managf 
for wetland species 

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

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

MA-Gt 1 

- 

No scheduled timber 
haNest 

VQO is retention, provide 
and maintain safe, health- 
ful, and aesthetic facilities, 

Manage for and permlt 
improvements that are 
compatible wlth primary 
objectives 

Road standards compara- 
ble with the ROS level 

Control suppression strategy uti- 
lized 

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



Pre- 
scrip 
tion 

MAG12 

MA-GI3 

MA-G14 

MA-G1S 

~ ~ 

Road standards compara- 
ble with the ROS level 

Timbei 

Control suppression strategy uti- 
lized 

No timber management 
activltles 

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

No scheduled timber 
harvest 

Confine, contain. or control suppres- 
sion strategies utilized in accord- 
ance wlth economic efficiency 
analysis for each preattack block 

No scheduled timber 
harvest 

When possible avoid new 
construction. strict stand- 
ardsto awoid any adverse 
environmental conse- 
quences. 

Access restricted. 
~ 

No scheduled timber 
haNeSt 

Confine, contain. or control suppres- 
sion strategies utilized in accord- 
ance wlth economic efficiency 
analysis for each preattack block 

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

Range 

No scheduled improve- 
ments, domestic INestock 
grazing excluded except 
when It is essential for 
maintaining a vegetation 
type or for research pur- 
poses 

Most range management 
practices allowed, stress 
early season use 

Most range practices 
allowed tf they don? 
interfere wlth management 
objectives 

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

Recreation 

VQO is retention, provide 
and maintain safe, health- 
ful. and aesthetic facillties 

VQO is paltial retention 

Manage for roaded 
moddiedlroaded natural 
opportunrty, visual quality 
is mcddication to maxi- 
mum modtfication 

Manage for roaded 
moddiedlroaded natural 
opportunrty, VQO is moddi- 
cation to maximum modifi- 
cation 

Wildlife 

Manage for and permlt 
improvements that are 
compatible wlth primary 
objectives 

Manage for permit im- 
provements that are com- 
patible with primary objec- 
tives. 

Use adjacent management 
area objectives 

Use adjacent management 
area objectives 

Protection I Access 
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MA-F7 
MA-FIB 
MA-F23 
MA-F26 
MA-E6 

TABLE 8-3-6 
FORPIAN Groupings For Management Area Prescriptions 1/ 

Summit Trail (partial retention) 
Hammer Creek 
N F C R Recreation River 
Visual Management (partial retention) 
Partial Retention 

- 
MA-Fl 
MA-F2 
MA-F3 
MA-F4 
MA-F5 
MA-F6 
M A R  
MA-W 
MA-F10 
MA-FI 1 
MA-F28 
MAD4 
MA-DB 
MA-D9 
MA-DIO 
MA-Dl 1 
MA-D12 

MA-F20 
MAXI2 

GROUP I 

Winter Range 
Big Game Winter Range 

~~ 

Black Canyon Wilderness 
Bridge Creek Wilderness 
Mill Creek Wilderness 
N F C R Wilderness Study 
RNA's 
Old Growth 
Summit Trail (preservation) 
Rock CreeklCottonwood Creek Unroaded 
Silver Creek Unroaded 
Lookout Mountain 
Facilities 
Old Growth 
Deschutes Canyon-Steelhead Falls WSA 
Semiprimitive Nonmotorized 
Semiprimitive Motorized 
Developed Recreation 
RNA's 

MA-F9 
MA-F21 
MA-F22 
MA-D7 

I GROUP II I 
Rock CreekICottonwood Creek Helicopter 
General Forest Winter Range 
General Forest 
General Forest 

MA-DI3 Riparian in Acceptable Condition 
Riparian in Excellent Condltion I ~~~~~~ I Riparian I 

MA-F17 
MA-F19 
MA-F24 

Semiprimitive Motorized 
Stein's Pillar 
Deep Creek 
N F.C R Scenic River 

GROUP IV I 
~ 

MA-R 
MA-F12 
MA-F13 
MA-F14 
MA-FIG 
MA-F25 
MA-F26 
MA-F27 
MA-D5 

Summit Trail (retention) 
Eagle Roosting 
Developed Recreation 
Dispersed Recreation 
Bandit Springs 
Highway 26 Corridor 
Visual Management (retention) 
Round Mountain National Recreation Trail 
Retention Foreground 

GROUP V 

I GROUP VI I 

GROUP VI1 I 

GROUP Vlll I 
I I MA-D3 I Big Game Summer Range 

I GROUP IX I 
I MA-D7 I Partial Retention Middleground I 

11 Management area prescriptions were not developed for Grass- 

land management areas in alternatives A, E, and NC 



practices. Consequently, they are representedin 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 
fromother resources led to the useof this dedicated 
stand approach for old growth (see Planmg Records, 
1920,6/2.1/84). 
Two groups of prescriptions, Groups II and 111, are 
dealt w th  in a similar manner. Management actin- 
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 aremodeled in theLP assinglecolumnsso 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 
agesand restrictionsontimbercuttingunitrates and 
sizes distinguish scenic prescriptions from the rest. 
Spatial control achievedwithin 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 activities 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. ‘‘&sting 
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- 

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 link with a re- 
generated prescription. These prescriptions are struc- 
tured into the LP differently dependmg upon whether 
a Model I or Model II matrix (Johnson and Scheur- 
man 1977) is being generated by FORPLAN. The 
example given earlier is a Model I formulation, as is 
the Ochoco model. Each column contains a set of 
activities 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 prescnp- 
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 intensities”. Each of these management em- 
phasis-management intensity combinations may 
contain a range of intermediate and regeneration 
harvest timings at the third level. ASpecifiC 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 affectlngvegetative growth and yield 
Timber practices modeled included overstoly 
removals for exsting two-story stands, uneven-aged 
(single tree or group selection) management, 
commercial thins, precommercial thins, reforestation 
methods, and sheltenvood and clearcut regeneration 
harvests. In many cases stocking levels and timing 
patterns also differed t?om one management intensity 
to another. Within a management intensity, the 
tuning of intermediate cuts was b e d  for regenerated 
prescriptions to reduce model size but Dexble for 
exsting prescriptions. Uneven-aged management 

8-53 



FEIS 
Appendix B 

entry cycles were fixed for a particular management 
emphasis but varied between emphasis. 

Regeneration harvest can be  scheduled in every 
eligible 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 Vm 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 
methoddepends upon sitespecific factors that could 
not be reasonably modeled. Recognizing that these 
assumptions would not apply on every case but 
would in aggregate balance out, all pine regenera- 
tion harvests were modeled as sheltenuoods 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 flembil- 
itywas built into prescriptions calling for these prac- 
tices, allowing their implementation anytime during 
the first five decades. Once the actiwty 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 intensitywas 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, 

the Ochoco undertook an economic analysis of a 
wide array of managed timber yield tables (see Plan- 
ning Records, 1920 12/22/82 and Snlls2). This analysls 
is referred to as “Stage E”. 

Stage I 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 conifer, for both under and over30 
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 
meanannualincrement, and a four percent discount 
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 
sequence ofpractices starts from bareground. These 
rankings are sensitive to cost andvalue 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 
balancingact by providingawiderangeofintensities 
and scheduling possibilities. 

A set of cnteria, of which SEV was only one, were 
developed andused toguide the processof 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 criterionwas the need 
to provide a wide range of scheduling opportunities 
to ensure maximum flexibility for the LP. Accord- 
ingly, thetimber management strategyincludes yield 
tables with early rotation ages and/or early thinning 
volumes, as well as an intensity maximizing total 
merchantable volume. Economc cnteria also weighed 
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TABLE E-3-7 

P+Pct CTI 3/ 
PI Pct 

~. 

STAGE II ANALYSIS 
SUMMARY OF PER ACRE SEV 11 FOR MANAGED YIELD TABLES 

-273 
-281 

Yr ## - 
2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
21 
22 
23 
24 
26 
27 
28 
31 
32 

Practices 

Rotation Age 21 

Tractor 
$/Acre 

100 
100 
1M) 
100 
1W 
I W  
100 
100 
110 
100 
120 
110 
110 
110 
120 
120 
120 
90 
60 

PONDEROSA PINE 

Tractor I $/Acre 
Practices 

P+Pct CT3 
P+Pct CT2 
P+ Pot CTI 
P Pct CT2 or 3 
P Pot CT2 
P Pct CTI 
P Pct 
P CT2 
P CTI 
P 
N Pct CT3 
N Pct CT2 
N Pct CTI 
N Pct 
N CT2 
N CT1 
N 

-252 
-261 
-269 
-221 
-229 
-229 
-243 
-207 
-229 
-232 
-1 22 
-123 
-123 
-1 35 
-87 
-86 
-95 

Cable 
$/Acre 

-317 
-324 
-292 
-262 
-267 
-250 
-255 
-259 
-259 
-248 
-146 
-147 
-1 47 
-1 46 
-111 
-112 
-101 
-333 
-340 

M ## - 
52 
54 
55 
56 
57 
58 
60 
61 
62 
71 
73 
76 
77 
78 
81 

~~ 

Rotation Age 21 

~ 

90 
90 

1W 
100 
1W 
90 
90 

100 
100 
110 
110 
110 
110 
120 
90 

~ ~~ ~~ 

P+ Pct CT3 
P+Pct 
P Pct CT2 or 3 
P Pot CT2 
P Pct CTI 
P Pot 
P CT2 
P CT1 
P 
N Pct CT3 
N Pct CTI 
N CT2 
N CTI 
N 
P+Pct CTI 3/ 

-1 92 
-238 
-157 
-1 70 
-197 
-218 
-1 54 
-180 
-208 
-85 
-96 
6 3  
-57 
-64 

-208 

I/ Pa!AUon ege “red WBS that of EUlminatlon Of mean annual increment, except forTable 32 Which WBlj 95% Of CUlmlnatlOn 
Y This set ot practices Include a higher stocking lwsi and a delayed commercial thinning 
3/ Soil ExpeaaHon Level (SW cdcuiatBd using 8 4% discount rate - 
P+ Plantto I n s r e d  rtaklng le~sis 
P Plant atcuundrtocking lwiss 
N Nahrrd regeneration 
Pst Pmommerclal thlnning 
( 3 1  one commercial thinning 
CT2 
CTJ 

TWO wmmercld thlnnings, XI  ye&! InteNBI for pandemsa pine and mbred wnifel 
Three commerclal thinnlngr, XI  year InIeNd for ponderma pine and mixed conifer 

Cable 
$/Acre 

~~ 

-308 
-287 
-219 
-233 
-240 
-245 
-214 
-460 
-229 
-1 78 
-175 
-1 50 
-1 36 
-148 
-264 
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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 semi-primitive 
motorized management strategy also requires less 
intensive management in an attempt to provide a 
“natural” appearing environment. Scenely 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 lnfluenced the selection of a 
particular yield table. 
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TABLE 6-34 
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS FOR ANALYSIS 

AREAS ELIGIBLE FOR COMMERCIAL THINS 

Big Game 
Big Game 

Management Intensity I Emphasis I Class 
Management 

RH NT-M 
CT-RH NT-Ex 

NC NT-M 

I Group1 I 1 

RH 
CT-RH 

NC 
Uneven 

1 Group 111 I 4 

NT-M 
NT-M 
NT-Ex 
NT-M 

I Group I I 1 

Visual 
Visual 

Visual 
Visual 

Group IV 

Group V 

3 

Group !X 
2 
3 

RH NM-M 
CT-RH N M - M  

NC NM-M 

RH Nr-M 
CT-RH NT-M 

NC NT-M 

I/ Timber Activity Abbreviations 
OR = Overslow removal 
CT = Commercialthin 
NC = No cut 
N = Natural regeneration 
P = Planting @ reduced stocking levair 

2/ Range Activity Abbreviations 
Y Pawe Aclivity Abbiwiallons 
NT = No treatment 
NM = Nonmechanical trealment 
FL = Full diEblbutlan level 

I Activlties 

Range 21 I Timber I I  I Regenerated Condltion 
Class 

Timber RH NT-M 
Timbed I CT-RH I NT-Ex 
Range I NC M-M 

Big Game 
Big Game 

RH NT-M 

NT-M 
CT-RH 

I NC I NT-Ex 

Riparian 
R t p a r tan 

Riparian 
~ - ~ 

Recreation - 1  Uneven I ~ NM-M 

No Treatment I NC I NM-M 

Visual 
V l W d  

RH NM-EX 
CT-RH I NM-EX I NC NM-Ex 

M = Mechenlcal beatmen1 
Ex = Extrting diaribuUon level 

E-57  Final Environmental lmpaot Statement 
Corrected Page, October 6. 1989 



FEE 
Appendix B 

Development of Yields 

Timber 
Timber yield tables containing both harvest and 
inventory volumes were constructed for all of the 
modeling prescriptions described in the previous 
section. Detailed 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 exlsting prescriptions were based upon 
empirical 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 
eachof theeight inventorycomponentsmodeled: 1) 
ponderosa pinesdlingdsaphgs, 2) ponderosa pme- 
poles, 3) ponderosa pine-sawlogs, 4) ponderosa pine- 
two storied, 5)  mixed conifer-seedlin~/saplings/pol~, 
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 
other components 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- 
aged yield tableswith 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 primarily from our timber 

inventory being conducted at that level of resolu- 
tion. Forest-wde 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 andFEIS, the Forest developed 
uneven-aged yield tables in response to public 
comments. Again thePROGNOSIS 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 (Seeplanning Record 1920). TheForest 
also developed new managed yield tables for pon- 
derosa pine. These tables have a new pre-commer- 
cia1 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- 
tionofthemeanannualincrement.In thiscaseitwas 
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 in the 
“Plant Communities ofthe 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, i.e. 1) ponderosa pine, 2) mixed conifer, 3) 
timbered lands producing less than 20 ft/ac/yr, 4) 
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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 instanddensity 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 
yields 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. Utilization 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 thedifferingpurposes 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 yelds incor- 
porate all of the elements just described into a 
periodic livestock output. The use of scheduled 

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 
vanables. Ascbeduled output table is also necessary 
toincorporatecorrectcostsinto thematrix 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 is 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 
input 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 is necessary to 
ensure that these constraints areapplied 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 arekeyed 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. 
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TABLE 6-3-9 
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS 

FOR ANALYSIS AREAS WITH MATURE SAWTIMBER 

Timber I I  Regenerated Condition 
Class Range 2/ 

3 I 9 

Management 
Emphasis 

Management Intensity 
Class 

I 3 
9 

Group Vlli 

Group VI 1 

1 
2 

Group I I 3 

Group I1 1 
2 
3 
4 

Sroup 111 I 4 

Riparian 
Riparian 
Riparian 
Riparian 

:roup V 1 

RH NT-Ex 
CT NT-M 
NC NT-M 

Uneven NT-M 

Visual 

Timber 
Timber/ 
Range 

Uneven 

NC NM-EX 

RH NM-M 
CT NM-M 
NC NM-M 

RH 
RH 
RH 
NC 

Uneven 

Big Game 
Big Game 

Uneven 

RH 
NC 
NC 

NT-M 
NT-M 
NM-M 
NT-M 
NM-EX 

NT-Ex 
NT-Ex 
NT-Ex 

Big Game RH 
Big Game 
Big Game 

NT-M 
NT-M I NT-M 

I NC I NT-Ex 

N M - M  I Uneven I Reoreation 

Visual RH NM-M 
N M - M  I NM-EX 

Visual 

I /  Timber Activity Abbreviations 
OR = Over*tory remavai PCTNW = Precommedal thin 
CT = Cammeicid thin PCTlOP = Piecommercial thin @ ieW8 *pacing 
NC = N o  Cut Uneven = Uneven aged management 
N =Natural regeneration P = Planting at present stocking leyeli 
P- = Planting @reduced docking levels P t  = Plating @ I n c r e d  *&king level 

RH = Pegeneraon Ham# 

21 Range Activlty Abbreviations 
NT = No treatment M = Mechanic4 Vement  
NM = Nonmechalc4 treatment EX = EXiibng dlelribvtion 1 ~ ~ 1  
FL = Full distribution level 
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RH 
OR-PCT/NW-CT-RH 

NC 
ORPCT/OP-CT-RH 

NT-M 
NT-M 
NT-M 
NM-EX 

I Uneven I 
Big Game 
Big Game 
Big Game 
Big Game 

Uneven 

Riparian 
Riparian 

Riparian 

Recreation 

RH 
OR-PCT/NW-CT-RH 

NC 
OR-CT-RH 

NC 
Uneven 

NC 

RH 
ORPCTINW-CT-RH 

NC 
Uneven 

Uneven 

TABLE 8-3-1 0 
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS 

FOR TWO-STORIED ANALYSIS AREAS 

I ActNlties 

Management 
Emphasis 

Management Intensity 
Class Range 2/ I Timber I/ I Regenerated Condition 

Class 

Group VI1 Timber 
Timber 
Timber 
Range 
Range 

Uneven 

I OR-PCTOJO-CT-RH NM-FL 
NT-M 

Uneven I NT-M 

Group Vlll Big Game 
Big Game 
Big Game 
Big Game 

Uneven 

I RH I NT-M I OR-PCT/NW-CT-RH 
NC 

NT-M 
NT-M 

I oRCT-RH NC 

Group Vi NT-M 
NT-M 
NT-M 
NT-M 
NT-M 

Group I 1 NT-M 

Group I1 NT-EX 
NT-M 
NT-M 
NT-M 

4 NM-M Group 111 

Group I 3 I NC I NM-M 

GrouD IV 1 
2 
3 

Visual I RH I NM-M 

Visual 
NM-M 

cT I N M - M  

Group 1 
2 
3 

Visual I RH N M - M  
NM-EX 
NM-M 

Visual I OR-PCT/OP-CT-RH 
NC 

GlaUD IX 1 
2 
3 

Visual I RH I NT-EX 
Visual OR-PCT/OP-CT-RH I NC 1 NT-M 

I/ Timber Activity Abbreviations 
OR = Oventory ~~.movsi 
CT = Mmmerciai thin 
NC = Nocut 
N = Natural regeneralion 
P- = Planting W reduced %locking ieve l~  

PCTINW = PrecDmmeiclal thin 
PCTIOP 
uneven 5 uneven wad management 
P 
P I  
RH =Regeneration Hawest 

5 Precm",CiQl thi" w lerla' *pacing - Planhng at p-nt stocking level0 
Planting W i n c r e d  rtockinp level 

2/ Range Activity Abbreviations 
M = NoLreatment 
NM = Nonmeshanical treatment 
FL = Full distribution level 

M = Mechanical lrement 
Ex = Existing distribvUon level 
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TABLE 6-3-1 1 

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

1 
2 
3 
4 

I AoMres I 

Timber 
Range 

Management I Emphasis 

Group VI 

Group I 

I Range 2/ I Timber I I  I Management Intensity Regenerated Condition 
Class I Class 

1 NC NT-EX 
2 NC NT-EX 

1 NC NT-EX 

Group VI1 

Group 111 4 Recreation Unaven NM-EX 

RH 
RH 
NC 
NC 
NC 

Group I 1 

NT-EX 
hT-EX 
NM-M 
NM-FL 
NT-EX 

NC NM-EX 

Group Vlll 

~~ 

Group IV 

Group V 

NC I E 

~~ 

1 Visual Uneven NM-EX 
2 NC NM-EX 

1 Visual Uneven NM-EX 
2 NC NM-EX 

I NT-EX I 

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

Group II I NC I NC 

2/ Range Activity Abbreviations 
NT = NO treatment 
NM = Nonmechanical treatment 
FL = Full distribution level 

M = Mechanical treatment 
M = Exlrting dirtrlbutlon level 
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TABLE 6-3-12 
ACTIVITIES REPRESENTED IN EXISTING PRESCRIPTIONS 

FOR NON-TIMBERED ANALYSIS AREAS 

* ~ Mechanical treatments can only be applied to analysis areas with <30% slope 

I/ Timber Activity Abbreviations 
OR = OYel~lory removal PCT/NW 
CT = commercialthin PCTIOP 
NC = No cut UWW" 
N = NBNIaI regensration P 
P- = PlanUng @ redwed stocking levels P t  

RH 

2/ Range Activity Abbreviations 
N l  

NO 

- - M 

M 
FL 

= PrecOmmerclal thh 
= Precommsrcld thin @ 18'xlB' spacing 
= uneven aged management 

= Planting al present smcklng levels 

= Reaensretion Hsrvest 
= Pisntlng @ I"CI0BbBd StocKlng level 

= Mschanid lreabnent 

= Wrling dletllbuUon level 
= Full dirhibution level 
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TABLE 8-3-13 
ACTIVITIES REPRESENTED IN REGENERATED PRESCRIPTIONS 

FOR PONDEROSA PINE REGENERATION CUSSES 

Management 
Emphasis 

Group VI1 

Group VI, 
Vlll 

Group VI1 

Group Ii 

Group IV, V 

Management lntensrly 
Class 

4 

1 
2 
3 

I /  Timber Activity Abbreviations 
OR = Owemtoy mmovd 
CT = COmmPrclel thin 
NC = No cut 
N = Naturd regenerauon 
P = PlanUng @ reduced stocking level5 

2/ Range Activity Abbreviations 
NT = NO treatment 
NM = NonmechanicelVeatmmf 
FL = Full distnbvtion level 

Regenerated Condition 
Class 

Timber 
Timber 
Timber 
Timber 
Range 
Range 
Range 
Uneven 

Big Game 
Big Game 
Big Game 
Big Game 
Uneven 

Recreation 

Riparian 
Riparian 
Riparian 

Visual 
Visual 
Visual 

Adivities I 
Timber I1 

P+-PCT-CT(3)-RH 
P-PCT-CT(I)-RH 
P-PCT-CT(3)-RH 

N-RH 
P-PCT-CT(2)-RH 
N-PCT-CT(3)-RH 

Uneven 

P-PCT-CT(l)-RH 
P-CT(I)%H 

P-RH 
P+-PCT-CT(l)-RH 

Uneven 

Uneven 

N-RH 
N-CT-RH 

N-PCT-CT-RH 

P-PCT-CT-RH 
OR 

Uneven 

P-PCT-CT(3)-RH 
P-PCT-CT(1)-RH 

P-CT(Z)-RH 

M = Mechanical teal" 
Ex = Exi~Ung distribuUon lwei 

I Range 2/ 

NT-Ex 
NT-Ex 
NT-Ex 
NT-Ex 
NM-Ex 
NM-FL 
NT-FL 
M-Ex 

NT-Ex 
NT-Ex 
M-Ex 
NT-Ex 
M-Ex 

Nm-Ex 

NT-Ex 
NT-M 
NT-Ex 

NT-Ex 

NT-Ex I 
m-Ex 
M-Ex I 
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TABLE 6-3-14 
ACTIVITIES REPRESENTED IN REGENERATED PRESCRIPTIONS 

FOR MIXED CONIFER REGENERATION CLASSES 

Pt-PCT-CT(3)-RH 
P-PCT-CT(1)-RH 
P-PCT-CT(3)-RH 

N-RH 
P-PCT-CT(Z)-RH 
N-PCT-CT(3)-RH 

Uneven 

Management 
Emphasis 

NT-M 
M-M 
NT-M 
NT-M 
N M - M  
NM-FL 
NT-FL 
NT-Ex 

Group VI1 

Uneven 

Group VI, 
Vlll 

NM-E% Group VI1 

Group II N-RH 
N-CT-RH 

N-PCT-CT-RH 
OR 

Group IV, V 

NT-M 
NT-M 
NT-Ex 

Management Intensity 
Class 

4 

1 
2 
3 

Regenerated Condition 
Class 

Timber 
Timber 
Timber 
Timber 
Range 
Range 
Range 
Uneven 

Big Game 
Big Game 
Big Game 
Big Game 
Uneven 

Recreation 

Riparian 
Riparian 
Riparian 

Visual 
Visual 
Visual 

I Range 2/ I Timber I/ 

B - 65 

Activities I 

P-PCT-CTHI-RH I NTEX I 
I P-PCT-RH 

P-RH I P+-PCT-CT(1)-RH 
Uneven 

I NT I P-PCT-CT-RH 
Uneven 

I P-PCT-CT(3)-RH NT-M 
NCTUI-RH I NT-Ex 

Pt-PCT-CT(Z)-RH I NT-M I 
I I  Timber Activity Abbreviations 

OR = Overstory removal m i N W  = Presommercld thin 

NC = NO cut Uneven = Uneven aged management 
N = Neturd regeneralion P = Planting &I pment Btmking levais 
P- = PlanUng @ reduced Stocking levels P t  = PlanUng @ Increased Stccklng leysi 

CT = Commercial thin PCTIOP = Ples0"erClalmi" @ 18'Xia~spacIng 

RH Regeneration narvert 

2/ Range Activity Abbreviations 
M = No trealment 
NM = Nonmeshenlcal treatment 
FL = Full distribuUon level 

Final Environmental Impact Statement 
Corrected Page, October 6, 1989 



FElS 
Appendix B 

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 in 
this manner. Another category of constraints are 
those applied to theselection ofprescriptions. Acre- 
ages of management emphases by analysis area are 
constrained as previously described to ensure man- 
agement prescription objectives are validly 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 theobjectives of a 
management prescription or alternative, or evalu- 
ate economic implications. Section 7describes these 
constraints more fully. 

Management requirements modeledwith right 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 harvest limi- 
tations were also designed to meet water quality 
standards, by ensuring shade and limiting 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 nondeclining 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 

to the regenerated prescriptions selected. 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 conifer cover 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 detemned and based 
on the 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 R2MAF' data base amounts of cover 
provlded by other management areas and non-tim- 
ber cover types aresubtractedfrom the totaldesired 
and theremainderdistributed to theponderosapine 
and mixed conifer 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 constraints 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 timberhnge 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 
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Economic 
Efficiency 
Analysis 

(Section 4) 

meet the objectives established in the alterna- 
tive.” 

Changes Between the DElS 
and FEE 
Clarification 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 bougkt and sold in the 
market. Their values are determined through the 
interactionofbuyers andsellers basedon the supply 
and demand conditions in the market at the time of 

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 in the Forest Planning process. Economic effi- 
ciencv analvsis is reauired bv the National Forest 
Managemeht 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 CFX 
219.12(f)) state that: 

“The primary goal in formulating alternatives, 
besides complyingwith NEPA procedures, is to 
provide an adequate basis for identiEying 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 reoresent to the extent 

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 
shouldbeconsistent and comparable to thosevalues 
whichwere actuallyderived 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 
practicablc thc most cost efficicnt combination 
ofmanagcmcnt prcscriptions examincd that can 

Non-priccd outputs are those for which thcrc is no 
available market transaction cvidcncc and no rca- 
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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 maybeeither positiveor 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 mainte- 
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 f i e d  period of time 
in the future. Inherently, there is a timevalue 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 a common 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 
meet 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 f i e d  andvariable costs associatedwith managing 

the planning area, irregardless ofwhether theywere 
incurred for the production of either priced or non- 
priced outputs, or as overhead expenses for general 
maintenance of the organization. Therefore, PNV 
is 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 havebeen 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 quantitativelyvalued or not. Net public 
benefits cannot be expressed as a numeric quantity 
because it includes qualitatively valued nonpriced 
outouts. 

Conceptually, net public benefits is 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 wth their production is accounted for in the 
calculation of PNV. It is only necessaly 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, it is necessary to judge whether the 
subjectivevalue to society of its non-priced outputs 
exceeds the opportunity costs associated with their 
production. 

Opportunity CostsDrade-offs 
Opportunity costs are defined as the value of a 
resource’s foregone net benefit inits most economi- 
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tally 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- 
mized PNV of an alternative or benchmark when 
somealternative level ofresourceoutputs are forced 
into solution. Therefore, opportunity costs measure 
the changein 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 opportunity cost is 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 lieu of 
taxes are more local or regional in nature. They are 
more related toquestionsofequity (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. 

Parameters 

Introduction 
In order 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 foundinvarious process records in thesuper- 
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 in determining the present 
value of future costs and benefits. Two dlscount 
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 discuwd more below) 
According to FSM 1971.71: 

For evaluations of long-term investments and 
operations in land and resource management in 
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 in the discount rate. 

The four percent rate approximates the “real” return 
oncorporate long-range investments above the rate 
of inflation (Row, et al., 1981). The 4 percent rate 
was used to solve FORPLAN and calculate the 
PNV for each benchmarkand alternative. The 1985 
RPA program used a real discount rate of 7-1/8 
percent. An analysis of the sensitlvity of the preferred 
alternative to the discount rate was performed by 
solvingFORPLANusingboththe4percentand the 
7-1/8 percent discount rates. For all other benchmark., 

6-69 



FElS 
Appendix B 

and alternatives, the Present Net Values were merely 
recalculated using this second discount rate (FSM 
1971.71). FmaUy, all mts and benefitswere 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. Ewdence 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 to some “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 

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 (ie. those which include the effects of infla- 
tion) will increase during the next 50 years at a rate 
ofone percentgreater than therateofinflation, 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, higher price trends make 
silvicultural investments economically more attrac- 
tive, butthey also tendto result inthesubstitutionof 
lower valued species for higher valued species in 
sale offerings during the early decades since it pays 
to hold the higher valued timber on thestump 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 pricetrends, thereisaninherentuncertainty 
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- 
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rials, and all other factors of production involved 
with managing the Forest are assumed to change at 
a rate 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 be5  percent. In real terms, the prices 
are increasing by only 3 percent per year above and 
beyond the rateof inflation. Real valuechanges are 
the result of the interactions of supply and demand 
forces in the market place. They do not include the 
effects of inflation. 

All futurevalues 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 
wascategorized as either a fured or avariablecost. 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- 

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 bow 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 fmed or variable, 
capital investment or operation and maintenance, 
or in or out of FORPLAN. If the cost has changed 
betweentbeDEIS andFEISitis also includedin the 
table. 

Fixed Costs 
Most costs that did not vary significantly by alterna- 
tive are classified as fured 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 in 
FORPLAN. They were a component of budget 
estimates and the P h V  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 wildlife. In any alternative, capital 
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Variable 
Variable 
Vanable 
Variable 
Fixed 

TABLE 8-4-1 
COSTS FOR PNV AND BUDGET CALCULATIONS 

NO 
NO 
NO 
NO 
NO 

Variable 
FIX& 

Fixed 
Yeliable 
Vanable 

NO 
NO 

NO 
NO 
NO 

Vanable 
Fixed 

Variable 
Fixed 
Fixed 
Fixed 

NO 

NO 
NO 
NO 
NO 

Variable 

Variable 

Vailable 

VBOsble 
FIX4 

Fixed 
Variable 

NO 

NO 

Yes 

NO 
NO 

NO 
NO 

DElS FEiS 

Variable/ 
Fixed 

I" 
FORPLAN M s t  

RECRE4nON 
capltel 1nveriment 

Trailhead (Foot) 
Trailhead (Horse] 
Campgmunds 
NeuTraile 
RehablRmmswction 

Opelation and Mainlenm~e 
support for Timber Management 
S"pp0rt for m e r  WS0"ICer 
General Operatians Maintenance 
Wilderness 
Dlspened Recreation 
DeYeioped Recreation 

1.6WrTH 
Z,mrTH> 
100,020/20 unit 
14,0501Mde 
22,430 

t OmCF 
13,020 

23,700 

t511RVO 
iimvo 

FlXed 
Variable 
Fixed 
Flxsd 
Fixed 

Vanable 
FlXed 

FlXed 
Variable 
Variable 

NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
N O  

NO 

034€,020 
2,350KH 
0 3,300,020 
0 5,989,020 
22.430 

1 OIMCF 
13,000 

23,700 
1 llm 

151/RVD 

CULTURAL RESOURCES 
Operation end Maintenance 

~upponfor~ imbe iMgm1 
support for m e r  R€%O"Iser 

FISH AND WILDLIFE 
OBPIM i n m a "  

Road 0105~188 
Wiidilfe Improvement 

4 51MCF 
52.020 

NO 
NO - 
No 

NO 
NO 
NO 
NO 

Variable 
Fixed 

4 5WCF 
52.000 

122 1751AcI/ 
123,OWldecade 

Variable 
Fixed 

122-1 751Ac 
23,020 593,000 
(451Ac Enhanced 1st 
Decade 

Fish StructurerlSee Ripartan) 
Operation and Maintenance 

Suppon foiTimbei Mgmt 
svppan for m e r  Resources 
Prcgram Mgmt 
Genera Operation and Msint 

5 201MCF 
16,800 
74,000 
40,000 

Vanable 
Fixed 
FlXd 
FlXed 

5 201MCF 
16.500 
74,000 
40.000 

8 3 7 . m  Timer (sa of 
land tesa ellmated to 
TRBG) 

land base allocated to 
TR 8 01 

i 3 2 . w  Timer (% of 

Variable 

Fixed 

Variable 

Variable 
FlXed 

Fixed 
Variable 

NO 

NO 

Ye9 

NO 
NO 

NO 
NO 

l,940/5vuct"re 

827,020 

57UAc 

5 UMCF 
16.600 

20,020 
2 62 

22,530Timber (%of land 
h e  allocated to TR & 
SI 11 
5 7WAc 

5 UMCF 
16.600 

m,Wo 
2 62 

TIMBER 
Cap1MI""ertme"t 

ReforesWon 
Timber Stend improvement 

Supportfor Other Resources 

stand E". Sale Prep, Admin 
Salvage Admlnlstratlon 
lnseci and Disease Conliol 
Firewwd Administration 
Genetics 

3perauon and Maintenance 

PlOglSlm Management 

121-3261Ao 11 
32 1791Ac 

2.830 
13 WIMCF 
42 SBIMCF 
1.11OIMCF 
3.150 
23 14MCF 
42.350 

Vwiable 
Valiabie 

Fixed 
VBrlable 
Variable 
Variable 
Fixed 
Variable 
Fhed 

Yes 
Yes 

NO 
NO 
NO 
NO 
NO 
NO 
NO - 

121-3261Ao 11 
32 1791Ac 

2,830 
13 WIMCF 
42 WMCF 
1.11OIMCF 
3,150 
23 141MCF 
42.350 
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SOIL AND WATERSHED 
capild InYertment 

RlPanan nrudurai 

Operalion and Maintenanca 
SvppanforTimber Management 
Supportfor Other Resou~ces 
Piogrm Management 
General Operation 8 Mgmt 

MINERALS 
Operation and Maintenance 

Program Management 

HUMAN RESOURCES 
Opralian and Maintensnse 

Operation and Maintenance 
Piagrm Management 
Land U m  LoEBIIm 
Land Una LOEailon 

FACIUTIES 
Capla l"Y88lmB"t 

FABC-Construction 

PRDCOnskbUdiOn 
(ArtedallCollecmr) 

PRCReconrbucUon 
(MedaVMlleclor) 

Local Road Mnrbudion 
Local Road konrbuclion 

Operetion and Maintenance 
Pwrm Mansgement Admin 
FABO Munienance 
FRgT Maintenance 
MOD Msinlenance 

Varlablel 
FlXed 

variable 

Variable 
Fixed 
Fixed 
Variable 

Fixed 

Flxed 

Fixed 
Fmed 
Fixed 

Fixed 

Vadable 

Variable 
NO 
Variable 
Vanable 

Variable 
FIX4 
FiXed 
Variable 

variable 

variable 
F h d  
FWed 
Veriable 
Variable 

Flxed 
Variable 
Variable 
Variable 
VBIlaMB 

FORPLAN 

16 5lAcalEnhancemen 

3 SBIMCF 
3 . W  

14OONCF -F 
224,ZW 

75,520 

84,403 (Decade 2) 
151,w (CeGde i) 

NO 212,400 (Decade 1) 
i 4 1 . m  (0ecade2) 

Yes Od,14O.w0 

NO 

Yes 22-170 
Yes 1843 

NO MlMCF 
NO 141,600 
NO 
Yes 

3J-7WAo 

291NCF 

1281MCF 

938,530 
15%ofW 
15%0fMOp 
15% OfSB1vage 

NO 15%ol Brush Disposal 

Variable/ 
Fixed 

Variable 

Variable 
Fixed 
Fixed 
Variable 

Fixed 

Fixed 

F I X 4  
Fixed 
Fixed 

Fixed 

Variable 

Variable 

Vanable 
Veriable 

Variable 
Fixed 
Fixed 
Vanable 

Variable 

Variable 
Fixed 
Fixed 
Varlable 
Variable 

FIX4 
Variable 
Variable 
Variable 
Variable 

FORPLAN cor1 

781Ac of Enhancement (1st 
Decade] 

3 86NCF 

14OOlMCF 

224,203 

75,520 
i5i.040 (Decade 1) 

NO 94,400 (Decade 21 

212,400 (Decade 1) 
1 4 1 , W  (Oesade2) 

04,140.W 

22-170 

SOIMCF 
1 4 1 , m  
623.W 

Yes 

NO 33- 761Ac 

04,140.W 

22-170 

SOIMCF 
1 4 1 , m  
623.W 

NO 33- 761Ac 

231NCF 

1 WMCF 

936,530 
15% of Kv 
15% of MOP 
15% of SSlYBge 
15%af ENsh Msp0se.I uo 

I/ Reprerenk p r  decade cost 
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investment costs pertain mostly to roads and timber 
stand improvements. For example, capital invest- 
ment cost associated w t h  road construction and 
timber management range from a minimum of 76 
percent in Alternative C-Modified to a maximumof 
95 percent in Alternative A 
Operation and maintenance costs are those costs 
associatedwith 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 (Alternative 
A) to a low 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 w t h  implementing vegetation 
management activlties 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 arteriaYcollector 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 included 
in FORPLAN'S PNV calculation but do not influ- 
ence the Forest Service budget estimates. 

These costs were usually expressed in terms of dol- 
lardacre or dollarsMCF. The costs which were 
expressed in units ofvolume were also developed by 
diameter classes. This was true for both the marginal 
non-federal logging costs, and the sale preparation/ 
administrationcosts. For each FORPLANcost cate- 
gory, a range of costs were entered into 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 

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 in a par- 
ticularalternative 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 in the analyses, only those benefits in- 
curred during the 50 year RPA planning horizon 
were incorporated in the PNV calculations The 
economic efficiency analysis for each alternative 
also considered non-priced benefits. These are out- 
puts for which there is no available market transac- 
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tion evidence and no reasonable basis for estimating 
adollarvaluecommensuratewith the marketvalues 
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 PNVis used to derive the net 
public benefits associated wth each alternative. 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 in a market after at least one 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 ofa nonmarket outputnot normallyexchanged 
in a market at any stage before consumption, and 
thus must be imputed from other economic informa- 
tion (FSM 1970.5). They arevaluedin termsofwhat 
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 wldlife oriented 
recreation. 

Timber 
Timber mill pond values were used in FORPLAN. 
These values were expressed in terms of dollars/ 
MCF. The millpondvaluesweredeveloped 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. 

The process for calculating the mill pond values was 
quite complex. Essentially the process used the 
procedures directed hy the Regional Office, 1920,4/ 
27/84 (See process record 1920; 6/84). We will 
summarize it here. All calculations were performed 
in terms ofconstant 1982 dollars. Also, since most of 
the source data was expressed in terms of dollad 
MBF, it was necessary to convert these to dollars/ 
MCF. The mill pond values were first calculated for 
each individual species and then converted to work- 
ing group mill pond values based on the species 
composition of each working group modelled in 
FORPLAN. Also, sincenone of the sourcedata 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 
theaverageDBHofthatspeciessoldbetween 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 
diameterwhich received the loopercent 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 
percentageweights are ponderosa pine -87 percent, 
Douglas fir - 13 percent. The MC working group 
percentageweights 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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7 0  
120 
15 0 
18 0 

+21 0 

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 
workmg 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. 

Average board feetkubicfeet 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. 

The final stepwas to applythe adjustedpricediame- 
ter index to  those mill pond values to establish 
values by diameter groups. These values were then 
entered into FORPLAN. 

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

1162 1162 1136 
135 3 1353 133 1 
147 4 1474 1444 
159 5 159 5 1542 
1734 1734 1623 

Range 
The range outputs represent the amounts of forage 
permitted to be grazed and are measured in units of 
animal unit months (AUM’s). AUM values were 
calculatedas thevalue of the marginal product of an 
AUM in the production of a marketable animal. 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 priceis anestimateofmarketvalue. First, 
returns from all ranch products were determined. 
Then, all costs of production were subtracted. The 
remainingreturnsplus thecost ofthe Forest Service 
permits became the residualvalueofthe AUM This 
residualvalueof anAUM to ranchlivestockproduc- 
tion is comparable to conversion surplus timber 
values. Based on the information provided in the 
RPA 1985 Program analysis for the DEE, and a 
Regional Office Memo (2340, 9/30/83), the AUM 
valuefortheOchocoNationalForestin 1982dollars 
is $11.75. 

Although range outputs were explicitlyrepresented 
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 othcr 
pnced benefits were analyzed with electronic spread- 
sheet outside of FORPLAN. 

TABLE 8-4-2 
WORKING GROUP MILL POND VALUES 

($/MCF) 

I Mixed Conifer I Ponderosa Pine I Low-Site 
Ponderosa Pine I DBH Class I 
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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). Thewildlife related recreation 
use is measured in terms of wildlife and fish user days 
(WFUDs). The values used for these priced out- 
puts were derived directly from the 1985 RPA pro- 
gram assessment.Thisdiscussionis asummary of the 
write-up found in Appendix F of the 1985 RPA 
DEE. 
The development of recreation, wdderness, and 
wildlife values for the 1985 RPA Program analysis 
consisted of two steps: (1) development of recrea- 
tion and wildliEe benefit values by activity per RVD 
or WFUD 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- 
ues 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 unit, or wilderness area. The 
RVD values byrecreation activity that weregener- 
ated by this study can he found in Table F.4 of the 
1985 RPA D E E  For program evaluation purposes, 
these values were subsequently adjusted downward 
because: 

The travel cost method represents a total wll- 
ingness-to-pay. Other resource values in the 
RPAevaluation represent market price or value 
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 

the question ofwhether regionally or nationally 
a given quantity of RVD’s will, in fact, be con- 
sumed if that price were changed. 

It is believed that the travel cost studies are 
typically done at higherqualitysites, 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 is esti- 
mated that nationally, roughly a 5 percent increase 
inpricewillresult in a lpercent decreasemquantity 
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- 
tion. Consequently, it is roughly estimated that there 
willbe a 5 percent decreasein price for each percent 
of the 7.5 percent Forest Service market share or a 
total decrease of 37.5 percent for clearing the mnr- 
ket. Therefore, the initial willingness-to-pay values 
were reduced 37.5 percent for use in 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 
experience to the recreationist was estimated. If 
recreation facilities are not fully maintained, the 
quality of the experience will be lowered. Two dif- 
ferent sets of values were developed to account lor 
the standard and less-thm-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 
capitalinvestment, and operations and maintenance 
costs were developed for thestandard 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 

B-77 



FElS 
Appendix 6 

TABLE 8-4-3 
1985 RPA RECREATION BENEFIT VALUES 

(1 982 $) 

Recreation Value I ($/RVD) 

Primitive (STD) 
Primitive (LSTD 
Semiprimltive Nonmotorized (STD) 
Semiprimltive Nonmotorized (LSTD) 
Semiprimitive Motorized (STD) 
Semiprimltive Motorized (LSTD) 
Roaded Natural (STD) 
Roaded Natural (LSTD) 
Rural (STD) 
Rural (LSTD) 
Urban (STD) 
Urban (LSTD) 

11 25 
5 96 
1325 
7 02 
12 13 
6 43 
938 
4 97 
8 47 
4 49 

11 38 
6 03 

Wilderness 
Value I ($/RVD) 

Primitive (STD) 
Primitive (LSTD) 
Semiprimltive Nonmotorized (STD) 
Semiprimitive Nonmotonzed (LSTD) 

17 50 
9 28 

17 50 
9 28 

Wildlife & Fish Value I ($/WFUD) 
~ 

Big Game 
Nongame 
Resident Fish 
Rnadromous Fish* 
3ther Game 
NUF Recreation (STD) 
NUF Recreation (LSTD) 

30 00 
25 00 
15 00 
a000 
19 00 
21 w 
14 00 

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 RPAvalue of 
$1.05 per Ib is assigned. 

Soil and Water 
Thevalues usedfor these priced outputswere taken 
directly from the 1985 RPA program assessment. 
Values considered pertained to increase in water 
yieIds, sediment reduction, improved water quality 
and maintainedwaterquality. Increasedwateryields 
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 
includedwere increased value from sediment reduc- 
tion ($6.00/M ton) and maintaining water quality 
($.2O/acre feet). 

Minerals 
The minimum bid value of $2.50 per acre leased is 
used. With no experience in what actual bed values 
maybe 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- 
tanceofnonpricedbenefits forwhichit 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- 
ing the alternative which comes nearest to maximiz- 
ing net public benefits (36 CFR 219.12(F)). 

Net public benefits (NPB) represent the overall 
value tothenationofalloutputsandpositiveeffects 
(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,lessallcostsassociatedwithmanaging thearea 
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As stated earlier, all priced outputs and all costs 
associatedwith 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 wth 
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. 

The nonpriced outputs 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 
SurveysoftheCentral Oregonpopuloushaveshown 
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 
stillprovidinggoods and servicesnecessaryforstable 
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 less diverse recrea- 
tion opportunities, lower quality water, smokier air, 
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- 
mentgoalswhich emphasize the production ofwood 
at the expense of amenity values. 

The stability ofjobs and income in the area is also an 
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- 
tivewould result in 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 in 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- 
nities and settings. The Forest currently provldes 
adequate recreation diversity as indicated by the 
reasons many people choose to live and recreate in 
the area. However, some aspects of the recreation 
opportunity spectrum are becoming more difficult 
to retain. For example, as remaining roadless areas 
are either 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 cdn 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 w t h  
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 

were developed specifically for that purpose. To a 
certain extent, the more old growth and riparian 
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 wldlife species. While enhancing 
biological diversity both the habitat and species present 
increase nonconsumpbve wldliie opportunities and 
visitor experiences. As a result, the more old growth 
andsnaghabitatprovidedin aparticular 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. For example, there is a major highway which 
passes through the Forest. The people who drive on 
this pass throughsomequalityscenic areas. Yet they 
arenotcountedasRVDkTherearealso thepeople 
who live in or around the Forest who everyday enjoy 
scenic qualities associated with the forested moun- 
tain environment. Again, these beneficiaries are not 
tallied 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 ofscientifically and historically valu- 
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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. 

Air quality degradation resulting from fuels treat- 
ment and prescribed burning activities is closely 
related to the amount ofscheduled timber andvege- 
tative management activities associated with an al- 
ternative. The more acres o€ these activities called 
€or in an alternative, the lower the qualityof the air 
during certain seasons of the year. 

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 
providing excellent 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 riparian 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 aregood. Duringcertain 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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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 level 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 ICO’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; 

Leisure activities; 

Effects on community cohesion and community 
stability; and 

Effects on minorities and women. 

Area Analyzed 
These measures were used to analyze the altema- 
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 theFEIS. Deschutes andGrant 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 
( I  M PLAN) 
IMPLAN is an Input-output model developed by 
the Forest Service. Like all input-output models, it 
simulates an economy, and can examine the eCCects 
on thewholeeconomyofchangesmadeinparticular 
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 In 
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. 
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IMPLAN (specifically, IMPLAN Version 2 0)  is 
based on a 528 sector national model. This model 
derives its interindustryrelationships from the 1977 
Department of Commerce 1-0 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 present in that county. The county model is then 
created as a subset of the national model. This 
process requires the assumption that the county 
interindustry linkages resemble the national pic- 
ture. This assumption is reasonable for the Crook, 
Harney and Wheeler county economies. 

90% 
38% 
16% 
61 % 

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 IMF'LAN. It is mostly taken 
fromvarious censuses published by the Department 
of Commerce Bureau of the Census. The data is for 
the year 1982. 

The 1982economic figures were reviewed for accu- 
racy. The fact that 1982was a recession yearwith 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 
Countywas adequate. For Crook and Harneycoun- 
ties, we judged the wood products industry data 
needed to be updated and the rest of the data was 

- 10% 
- 62% 

70% 14% 
31 % 8% 

accurate. (For a more general discussion of changes 
in the wood products industry, see the "Social and 
EconomicSetting"sectioninChapter3.) To update 
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 emsted in 1987. 

Expenditures Associated with 
One Unit of Output 
The finalstepinbuilding the1MPLA"odelwas to 
determine the effect on the economy of varying one 
unitofforestoutput-oneMMBF,oneMAUM, one 
MRVD. This datais called expenditure data, since it 
measures the expenditures in the economic sectors 
which are associated with one unit of output. 

To determinetimber-related expenditures, it had to 
be determined how much of the timber was milled 
and how muchwas re-milled before leaving the local 
area. 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 areshaninTable 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 bythe percentageofthe 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 AUMs to get the value per AUM. 
This method makes two assumptions. First, I t  is 

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

Elsewhere I I CrookCounty I Harney County I I 
01. 02, D3 Ponderosa Pine 
DI, D2, D3 Associated Species 
04 Ponderosa Pine 
04 Associated Species 
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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 thevalue of the Forest/GrassIand forage 
is equal to the average forage value. 

Expenditure data for RVD’s (recreation) were ob- 
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 thatwent toschools thatwerenot 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 

were computed independently for the three coun- 
ties, but they are simlar 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 Appendur B of the DEIS, the docu- 
ment displayed tables similar to the above except 
that resultswere 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 8-5-2 
EMPLOYMENT AND INCOME EFFECTS PER 

RESOURCE UNIT 

I Income 
Jobs Effect Effect I I Resource Unit 

1 MMBF Ponderosa Pine 
1 MMBF Associated Species 
1 MAUM 
1 Hunting MRVD 
1 Fishing MRVD 
1 Dispersed 

1 Developed 

1 Roadless 

1 Wilderness 

Recreation MRVD 

Recreation MRVD 

Recreation MRVD 

Recreation MRVD 

11 
3 

25 
50 
50 

1 

50 

1 5  

1 

220,000 
60,000 
2,000 
9,ooO 
8 , W  

1 3 . W  

7 , m  

15,000 

10,000 

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



TABLE 8-5-3 
CHANGES IN JOBS AND INCOME 

CROOK COUNTY 
(income Expressed in Thousands of 1982 Dollars) 

All Other Economic Sectors 
Jobs 
Income 

Total 
Jobs 
Income 

I BMOD I E-DEP I IPreferred 1 A 1 CMOD 

47 50 32 14 3 3  
731 779 499 235 -506 

161 146 103 54 -68 
2,692 2,212 1,527 669 -1,367 

Jobs 
Income 

~ 

Jobs 
Income 

Remanufacturing 
Jobs 
Income 

Retail Trade 
Jobs 
Income 

620 360 

684 43 I :; 

409 33 I 4;: 

5 
97 

11 
270 

16 
252 

39 
41 0 

3 
65 

8 
209 

9 
140 

18 
217 

-257 

-637 

147 
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Jobs 
Income 

Remanufaduring 
Jobs 
Income 

Retail Trade 
Jobs 
Income 

All Mher Economic Sectors 
Jobs 
Income 

0 
1 

-3 
-178 

4 
26 

10 
1 75 

I Sawmills I I I I I I 

19 
101 

17 
279 

12 3 0 
89 25 -4 

8 3 -7 
127 49 -141 

-1 5 
30 -1 81 -148 -359 

Total 
Jobs 
Income 

8 43 12 1 -a 
46 656 18 -26 -1 45 

TABLE 8-54 
CHANGES IN JOBS AND INCOME 

WHEELER COUNTY 
(Income Expressed in Thousands of 1982 Dollars) 

I I 6-MOD I E-DEP I I Preferred I A I C-MOD I 
Livestock 

Income 

Retail Trade 

Income 

I I All Mher Economic Sectors 
Jobs I Income I 123 I 112 I 

I I 

Total 
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Social Effects 
Thesocialeffects by alternative arelistedinchapter 
4. The social measures used to describe these effects 
are based on the Forest Service Economic and So- 
cialAnaZysis Handbook (FSH 1909.17). The hand- 
book suggests analyzing six social measures.: 

Lifestyles; 

Attitudes, beliefs, and values; 

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 va1ues”categorywas 
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” categoly, 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 ” 

Since leisure activities are important, they were 
added as a separately defined social effect. There- 
fore, the final list of social measures is the following: 

Work-related lifestyle; 

Leisure activities; 

Community cohesion and community stability; 
and 

Effects on minorities and women. 
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An a I ys is 
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 its 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 theManagement Situ- 
ation.” 

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 ~111: 
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 NationalForest and Crooked River 
National Grassland, the following Maximum Re- 
source Levels are displayed: 

Timber; 

Range, 

Big Game; and 

Recreation. 

Changes Between DElS and 
FElS 

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

Benchmark analysis will enable the Forest to: 

The major changes discussed in this section are 

Dropping an MR (thermal cover), 

The effects of being characterized as having a 
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“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 they relate to the production of market 
vs. nonmarket outputs, 

The potential to maximize various resources, 
and 

The addition of four new ICOs. 

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 

Management Requirements in Forest Planning” 
(1920 2/9/83). ’hose minimum management requue- 
ments described in the Regional Guidelines 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 wth 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, R O  1920 
Clarification of Wildlife MMR Direction 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 theDevelopment 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 
aperiodofseveral years attempting to interpret and 
defiie specific management requirements applicable 
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 
identicaleffects 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 O c h m  
NationalForest issuing asupplement to theDEIS in 
the fall of 1988. The supplement in part dealt with 
the same information discussed here. Appendix F in 

6-89 



FEIS 
Appendix B 

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 maxunum num- 
ber of stands in designated Wilderness areas, 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 remainingconstant 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 
percentofarotation thatwould beinoldgrowth, the 
area needed to support a given level of old growth 
with those rotation ages, and the resultant differ- 
ence in mean annual increment (MAI). 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 examined 

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 in 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 mvr of practices and 
project level standards and guidelines, as well as 
harvest restrictions. These guidelines include the 
following: 

Use of designated skid trails; 

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; 

Limitationin the amount ofriparian 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 I1 streams and not the much 
more numerous Class I11 and IV streams. Thus, 
these requirements affect apprommately 18,000 acres 
(less than two percent of the land area). 
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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 modeling 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 ( l a 0  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 IDTand testedby 
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 
effect on dispersionsince natural regenerationtakes 
twice as long to grow out of the opening stage. This 
difference is portrayed by explicitly modeling open- 
ings and allowing the linear program to select from 
among vanous 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 
modeling approach where alternative harvest sched- 
uleswould bedetermined prior to running the model, 
averagedover 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 

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 in diameter or less 
Analysis ofbenchmarkrunsshowed that theselevels 
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 BM5 only in the 
presence of constraints designed to meet one or 
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ID I /  

TABLE 8-6-1 
MANAGEMENT REQUIREMENT ANALYSIS RESULTS 

Management Requirement Constraints 

Annual Timber Output 
MMCF 21 

Decade 1 I LRSY PNV(MM$) 31 I 
BM5 
BMA 
BMB 
BMD 
BMC 
B7E 

None 
Old Growth Only 
Cover Only 41 
HaNest Dispersion Only 
Watershed Dispersion Only 
All 

23 4 
228 
23 2 
23 3 
22 4 
21 3 

23 4 
22 8 
23 2 
23 3 
22 5 
21 6 

494 0 
478 1 
492 0 
477 6 
449 6 
429 1 

I/ All Of thew N n S  maxw"ze PNV subject to nondesiinlng yield and use of CMAl lOlaUonS 
2, V~IYmeflgYI~donOtincludeunregvlatedselvags Al l~nspr~uceat thaLRSYle~i indecadet  except0MC [waterrheddirpenion) and 07E [maxlmumPNVbenshma,k] 
31 There PNVfigurer we taken directly from the FORPLAN repods and ere not IW%camparable to PNVr given elsewhere In the DEI5 Forcampadson purposes, however. 

these f#guie(l are accurate 
41 Dropped 86 a management requirement In the FElS 

more MMR. Table B-6-1 shows the results of these 
runs. Comparisons in this narrative w11l 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 detail In Appendlx E 
When constraints to meet all management require- 
ments are present, the total impact on P N V  is a 
reduction of 13.2 percent (run BM5 compared to 
runB7E). Threeotherrunsweremade tolookat the 
impact of individualMRconstraint 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 607BM5), 3.4 percent for harvest dispersion 
(run BMD compared to run 607BM5), and nine 
percent for watershed dispersion (run BMC com- 
pared to run BM5). 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. 

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 canbeseen bycomparingthe totalimpact 
of 13.2 percent to the sum of the individual impacts, 
excluding harvest dispersionimpacts (15.5 percent). 
In the context of a particular alternative, however, 
more overlapping of constraints, hence less of an 
impact on PNV, would be expected 

The precmhng dscussion relates 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. 
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Timber Harvest Policy 

1 BIA (NDY-CMAI) 

3 BM5 (NDY-CMAI) 
4 BMI (Dep-UTIL,MMR) 
5 BM2 (DepCMAI-MMR) 

2 BM4 (Dep, UTIL) 

6 BM3 (NDY-UTIL-MMR) 
7 B7E (NDY-CMAI-MMR) 

Bench mark An a I ys is 

24 5 24 5 379 0 
41 2 225 532 2 
23 4 23 4 494 0 
25 4 21 4 438 5 
25 2 21 6 433 8 
21 .8 21 8 432 2 
21 3 21 6 429 1 

In response to National and Regional direction, the 
Ochoco followed the benchmark run sequence (1920 
8/8/83,1920 11/10/83) in 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 
Ochoco found that theimpacts onPNV areless than 
one percent under nondeclining yield (run #6 com- 
pared to run #7) and 1.1 percent with 25 percent se- 
quential bounds (run #4compared to run #5). This 
isnot surprising since theForest spent considerable 
effort constructing harvest schedules for the numer- 
ous two storied stands which most efficiently pro- 
videvolume in the critical decades of the conversion 
period with rotations at CMAI. The small increase 

in PNV with a two percent increase in timber vol- 
umecanbeattributed to thefact that, becauseof the 
earlyrotationagesinthefutureandLRSY not being 
binding in BM3, more of the high volume and high 
valued existingstandscanbe harvested now.All four 
of these runs include constraints necessary to meet 
management requirements. Model updates described 
in 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 yeld requirements, however, show 
a much more significant impact. With CMAI rota- 
tion constraints the nondeclining yield constraints 
reducePNVby1.1 percent(run#7compared torun 
#5). Without the CMAl restrictions PNV is re- 
duced by 1.4 percent (run #6 compared to run #4) 
with strict nondecliningyie1d.Timber volumeon 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 addtionalvolume coming 
from lower value/higher cost stands which were not 

TABLE 8-6-2 
TIMBER HARVEST POLICY ANALYSIS 

I I Annual Timber OUIDUI 21 I I 
I Decade 1 (MMCFIM) I LRSY 2/ (MMCF) I PNV 3/ (MM$) I Benchmark Run Sequence Number I /  1 (FORPIAN Run ID) 

1 
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selected by the runs with a nondeclining yield formu- 
lation. All four of these runs include constraints 
necessary to meet management requirements. It is 
also expected that with a surplus inventory a depar- 
ture schedule would have little to no effect. Even 
with shorterrotations, theexisting inventoryulll 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 (Ch4A and 
NDY) in combination can also be extracted from the 
results of the benchmark run sequence. In general, 
since the CMAIrestrictions havesuchasmall effect, 
results are very similar to those obtained loolung 
only at the nondeclining yield requirements With 
all management requirements met, the effect on 
PNV of the nondeclining yield constraints and CMAI 
restrictions together is 2.2 percent (run #7 com- 
pared to run #4). Without management require- 
ment restrictions the impact on PNVis 7.1 percent 
(run #3 compared to run #2). The greater differ- 
ence in 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 assignedvalue and marketvalue bench- 
marks treat the timber resource in the same way, the 
impactsoftimberharvestpolicies (NDY andCMAI) 
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. 
Adrastic reduction occurs in the fourth decade and 
is onlyslightly above viable population levels in 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- 

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 
Theminimumlevel benchmarkis adeterminationof 
the minimum costs and resultant outputs necessary 
to retain National Forest lands in Federal owner- 
ship. Minimum environmental constraints and pro- 
tectionof the life, health andsafety of users must be 
provided. 

’Ihe purpose of developing the m n i ”  level bench- 
mark is: 

To determine the minimum costs involved with 
maintaining National Forest lands in the Na- 
tional Forest system; Le., 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 constraints 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. 
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Big game user days (WFUD’s) change directly 
in response 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 in public ownership. 

Some costs are necessary to protect the life, 
health, and safety of incidental users; to prevent 
environmental damage to lands or resourca of 
adjoining ownerships, administer unavoidable 
special uses; and to not allow significant impair- 
ment of the productivity of the land. 

Outputs associatedwith 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 (1 1/10/83). 

No Action with NFMA 
Requirements 

Description and Purpose 
This benchmark is also Alternative A in the FEE. 
In the DEIS the purpose behind this particular 
analysis is to isolate the outputs and costs that can 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 =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. 

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 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 in 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 15 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 PNVobjective 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 
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 runsus- 
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 hawests cannot be scheduled unhl 
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 
are dispersed 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 (WFUDs) 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 dl- 
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 using 
only market values. 

Areas of the forest not allocated to old growth, 
riparian, wilderness, or research natural areas 
are allocated to the timbedrange prescrlptlon 

Maximum PNV Using Assigned 
Values 

Description and Purpose 
This benchmark estimates the maximum PNV that 
might be attained on the Forest by valuing outputs 
with either market or assigned values, subject to 
minimum management requirements, rotation age 
restrictions (CMAI), and non-declining yield. 
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The purpose of developing this benchmark is to 
estimate the levelof goods and services produced by 
a max 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 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 
Regional Guidelines for size and separation of 
harvest units. 

Regeneration harvests and overstory removals 
are dispersed 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 todays lev- 
els according to the Big Summit Territory Man- 
agement Plan. 

Big game user days (WFUD’s) change directly 
in response 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. 

Objective function used is to maximize present 
net value for the entire modeling horizon in- 
cluding both marketvalues and assignedvalues. 

Analysis summarized below showed that the 
onlyadjustment 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 timberhange 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 formulatingbenchmarks 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 accordingto Re- 
gional Guidelines for distnbution 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 

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 areas 
are allocated to prescriptions maintaining that 
character. 

Riparian areas receive additional protection to 
enhance riparian conditions. 

Construction of new facilrties results in increased 
developed recreation use. 

The Deschutes Canyon Further Planning Area 
would be recommended for wdderness in this 
bench mark . 
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 themaximumlevel of timbervolume that 
can be produced on the Forest, subject to manage- 
ment requirements, rotation age restrictions (CMAI), 
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 
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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 
in response 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. 

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 in which the ObJeC- 
tive function is to maximize Present Net 
Value for the entire modeling horizon. 

AreasoftheForest other thanold growth, ripar- 
ian, wilderness, or research natural areas are al- 
located to the timberhange 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 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- 
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tained pelt :apacity in any ca 

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 requlrements 
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 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. 

Forage output levels are determined through 
the following process: 

Arunismadewhich maximizesforageforall 
15 decades. 

Constrainingin 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. 

AreasoftheForestother thanoldgrowth, ripar- 
ian, wilderness, or research natural areas are al- 
located to the timber/range prescription. 

Acreage limitations on mechanical treatments 
wereset so thatonlyoperablesoilswithrangein 
poor to fair condition are scheduled for treat- 
ment. 

Acreage limitations on non-mechanical treat- 
mentswereset 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 
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 ending timber inventory must remain 
at the end of the modeling horizon to sustain 
timber harvest at the long run sustained yield 
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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. 

Oldgrowth units are dedicated according to 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 
in response 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. 

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 biggameprescriptionswith thecorre- 
sponding thermal cover constraints and road 
closure costs. 

Opportunity Cost of 
Maximum Product ion, 
Minimum Level and No 
Action Bench marks 
An analysis of benchmarks was conducted to ascer- 
tain opportunitycosts associated w t h  the resolution 
of ICO’s. These evaluationswere 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 information in more detail. 

The discussion and values in the next three sections 
are takenfrom the DEISAthough thevalues would 
change if updated, no change in 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 PNV 479 MM$ 

BT5 [PNV 441 MM$] 

Opportunity Cosr 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 resourcevalues. Opportunity costs associated 
with mamizing timber production occur because 
less efficient acres are brought into solution earlier 
in the planning horizon. In addition, the model 
selects less efficient management intensities than it 
would select under Max PNV. PNV declines eight 
percent ($38 million); average annual first decade 
timber production increases seven percent (1.5 
MMCF). Between the DEIS and FEIS, changes in 
the timber yield tables and analysis area data have 
resulted in a smaller decline in PNV and a smaller 
increase in ASQ. 
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Max Unroaded Benchmark 
Runs Compared: B7E (PNV 479 MM$ 

BR3 (PNV 453 MM$] 

Opportunity Cost: 26 MM$ (five percent reduction) 

All presentlyunroaded landwas placed undercusto- 
dial management in this benchmark which reduced 
the available/suitable timber base relative to Max 
PNV. The remainder of the suitable acres is 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 MMCF (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 
Run Compared B7E NV 479 MM$ 

BF5 . $NV425MM$] 

Opportunity Cost: 54 MM$ (11 percent reduction) 

Average annual first decade timber yeld increased 
.3 MMCF due to an increase in management inten- 
sity relative to the Max PNV. PNV was reduced 11 
MM$ because increased livestock use could not 
offset the foregone timber values (lowervalue, higher 
cost relative to the Max PNV benchmark). 

Max Big Game Benchmark 
Runs Compared: B7E (PNV 419 MM$ 

BE3 (PNV 422 MM$] 

Opportunity Cost: 57 MM$ (12 percent reduction) 

Management intensities required to achieve opti- 
mum habitat for biggamespecies 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 wldlife user days was not enough to 
offset forage and timber values. 

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 ofthe “No Act1on”Alternative. The multiple- 
use orientation of this benchmark reduces average 
annual first decade timber harvest 2.5 MMCF (11 
percent), relative to Max PNV. PNV declines 91 
MM$ to meet the resource objectives specified in 
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 
MaxPNVwith only marketvalues. Adetermination 
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 
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trade-of& between resource outputs with market 
based values and those with assigned values. Out- 
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 W s ,  fish- 
ing WFUDs, 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 WFUDs and timber outputs in 
runs BE3 and B7E shows the trade-offs involved in 
present value from timber harvest necessary to ob- 
tain greatervalue from big game WFUDs. 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 B E ,  $472,990,000 
of present value is attributed to timber harvests and 
$79,733,487 of present value is attributed to big 
game WFUDs. InrunBF3, $398,742,000ofpresent 
value k attributed to timber harvests and $89,343,507 
can beattributed to biggame WFUDs.Areduction 
in present value of $74,248,000 from the timber 
resource was incurred to produce an increase of 

$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 presentvalue. Ingeneralthose 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- 
tivelyhigher in the FEIS thanin theDEIS. 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 
A W s .  Changes in 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 AUMs also decrease, with an associated 
present value of $1,369,740. Cost decreases for live- 
stock administration are approximately offset by 
increases in structural improvements necessary to 
obtain enhanced riparian conditions. The total change 
in PNV when enhancing all Class 1 and 2 streams is 
an increaseof $1 1,396,360.The results ofanalysis in 
this case show that a reallocation should occur when 
assigned values are considered according to a maxi- 
mization of PNV criterion. 

Between the DEIS and FEE the IivestocWriparian 
interactions and fishing demand assumptions were 
reevaluated. This resulted in significant changes in 
outputs. Firstly, the amount of fishingis 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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AUMs due to habitat improvement is less in the Resource Maximization FEIS. The increase in RVD’s would increase the 
Pot en t ials 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. 

Thebenchmark runs discussed earlier were made in 
order to explore the maximum potentials of the 

Consideration of the assigned values contributed 
fromsoil andwateroutputs, 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 (mmmum 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. 
lhis 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, andcostsresult due to consideration of 
all assigned values. The differences that d o  show up 
are attributable to use of the prescription to en- 
hance riparian conditions. 

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 prowdmg 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 mmmize forage objective function. The timber 
and forage outputs 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 maximation bench- 
marks. 

Acomparison 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 
va1ues)willbeusedas thereferencepoint ThePNV 
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 
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TABLE E-6-3A 
OUTPUTS AND EFFECTS OF REQUIRED BENCHMARKS 

DElS 

441 
207 

99 

I I  Minimum LeMl Max PNV 

425 
193 

20 

;ocial-Ecfonomic 
PNV (MM 5) 
Return to Treasury 
Change In J o b  From 
current sitvation 89 

0 
73 
0 

132 
3 

473 
91 
24 

121 
5 

11~counled Cosk (MM 6) 4 232 

iawert Levels (MMCR 
D)85e.de 1 0 21 8 
Decade 2 0 21 B 
Decade 3 0 21 8 
-de 4 0 21 8 
DBSade 5 0 21 8 

on9  Run Sustained Weld 0 21 8 
MMCFI 

3ecreaUon Use (MRVO) 
Annusl Fint -de 

Developed 0 120 
Dirwned 395 389 

381198 
UvsMk Use (MAUM SI 
(Annual-1st Oecade) 

480 1 4 5 6  

3 1  3 

233 I 221 23 3 2 2 t  

22 7 

116 
358 

1.5.20 1,6W 
13,CO 17,lW 

20 

128 2U 5 I 1414 

98 I 110 

Max Big 
Game - 

422 
172 

-250 

399 
91 
19 

114 
3 

204 

171 
171 
17 1 
17 1 
17 1 

192 

119 
367 

4 . m  
22,SW 

20 

2w 8 

1858 

31,8W 

73 

453 
182 

-195 

378 
119 
18 

132 
3 

198 

155 
155 
155 
155 
15 5 

17 6 

120 
407 

4.100 
P,6W 

25 

203 0 

191 6 

56,wO 

56 

No Aclion I 
385 
88 
20 

114 
3 

232 

193 
193 
193 
193 
193 

19 5 

117 
382 

2,330 
22,6W 

55 

1877 

179 5 

m,wO 

73 
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Payments to Munties (MM $) 

1stDecadeAvg AnnuaiASCI 
MMCF 
MMBF 

Elk (NO of Elk 5+h -de) 

TABLE 8-6-38 
OUTPUTS AND EFFECTS OF REQUIRED BENCHMARKS 

FElS 

0 8 0  5 6  4 7  4 2  4 0  4 3  

0 229 23 4 221 1 7 1  155 193 
0 139 142 132 102 93 115 

7,850 1,510 1,270 1,350 4.270 4,040 2,670 

I I  Minimum Lwei Max PNV No Action 

PNV (MM 5) Unknhyn 512 480 424 429 414 421 
I I 

I I -1028 I 234 I 228 I 149 I -93 I -107 I 57 
Change in Jobs Fmm Current 

values and 496 million to market values. The major- 
ityofthe541 millioncomes from timberharvest (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 against the lower 
cost but more constraining dispersion constraints 
associatedwithnatural regeneration. Consequently, 
reforestation scheduled in the first five decades is a 
mix of planting and natural regeneration. This re- 
sults in somewhat lower timber yields as compared 
to the maximum timber benchmark. Rangevelds on 
transitory range are produced at levels commensu- 
ratewith the timber schedulingthat maximizes PNV. 
Rangevalues can not competewith timber values to 
influence the harvest scheduling. Analysis of runs 
made with and without range outputs valued in the 
mmmize P N V  objective function showed no sig- 
nificant change in the harvest schedule (TIE and 

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 
theForest 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,OOOALJM's Re-analysis between the DEIS 
and FEIS indicated that most developments would 
not support as many A m ' s  (10,000 instead of 
22,000) and would cost significantly more. Only 140, 
instead of 300, are cost effective and increase PNV. 
Recreation use cannot competelvlth timber harvest 
in monetary terms and is produced at background 
values commensurate with timber harvest In 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 
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for enhanced conditions are employed resulting in 
higher fishing WFUDs and lower AUM’s. Soil and 
water outputs with assignedvalues 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) arevery similar. In 
bothcasesmostoftheForest is allocatedtobiggame 
prescriptions. However, the maximum recreation 
benchmark allocated currently unroaded areas to 
semiprimitive prescriptions andinvested money into 
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 cons train ts 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 a lower PNV 
than the PNV benchmark, due to the large invest- 
mentsrequired toget thelast5-20 percent ofoutput 
for the maximum. In the case of maximum timber 
(PNV of $447 million) an increase of seven million 
dollarsin presentvaluefrom timber, as compared to 
the maximum PNV benchmark, occurs but the in- 
creaseinreforestation andTSI costsover the first50 
years is 33 million dollars (18 million in present 
costs). Other costs such as roads, administration, 
and support are also higher. In the case of maximum 
range (PNVof425 milliondollars), anincrease of$7 
million in present value from range, as compared to 
the maximum PNV benchmark, occurs at an in- 
creased cost of $21 million in non-structural im- 
provements over the first 50 years ($9.4 million in 
presentcosts). Amoresubstantialcost is the present 
value from timber foregone when harvest schedul- 
ing is designed to maximize livestock on transitory 

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 mini- 
mum level (PNV of $175 million). This represents 
essentially a background value attributable to vari- 
ous recreation, hunting, and fishing uses. The much 
lower PNVofthisbenchmarkportrays the foregone 
opportunity to capture the highvalues in our exist- 
ing stands of timber. 

Most of the explanation of differences in costs is 
contained in the above paragraphs descrrbing 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 largelya result of increased 
reforestation costs as more acres are planted. 

The changes in local jobs and income are mostly a 
function of the total harvest level and species mut 
(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 mvr is por- 
trayed by comparing the Max Range Benchmark 
with the Max PNV Benchmark. Although the Max 
RangeBenchmarkhas a higher timber harvest level, 
it creates fewerjobsbecause 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 timberrelated jobs is offset to 
a degree by the increase in service related jobs tied 
to the increase in recreational visitor days (RVD’s). 
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Although the increase in RVD’s offsets the loss in 
totaljobs, 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 is 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 in 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 result 
is less total jobs being lost. 

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 efficiencywill impact tim- 
ber harvest levels in most alternatives. Provision of 
old growth, roadless recreation opportunities, visual 
zones, riparian area management, high quality 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. 

Socio-Economic 
Results of analyses show the opportunity to make 
progress on both the major aspects of this issue and 
concern; Le., local jobs and economic efficiency. 
Emphasis on increased timber outputs leads to an 

Potential to Resolve 
Issues and Concerns, 
and to Capture 
Management 

~ 

Opportunities 

increased number of local jobs. Emphasis on eco- 
nomicefficiency couldlead to an increaseinPNVof 
63 million dollars. These two alternative directions 
are not identical, however, in 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. 

The following paragraphs summanze the ability of 
the Forest and Grassland to resolve the twelve is- 
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 outputscould beincreased 10- 
15 percent. The above comments pertain to timber 

Range 
Analysis of forage production on the Forest and 
Grassland shows that significantly higher levels of 
livestock outputs could be generated if substantial 
investments 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 AUMs could be 
maintained without additional construction but an 
increase in reconstruction funding IS necessary to 
maintain this level over time. The major conflict 
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with livestock production is the use and condition of 
riparian areas. Enhancement of these areas requires 
some reduction in livestock production. 

that foundin the current land allocations (big game, 
old growth, roadless areas). 

Riparian Areas 
Riparian areas could he enhanced to provide higher 
quality 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 van- 
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 is dealt 
with by the use of the most cost efficient road con- 
structionstandards for local roads, andhy anetwork 
analysis for each alternative which shows the most 
efficient scheduleofinvestmentsfor thearterial 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 

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 in some unroaded 
areas. If all non-wilderness unroaded areas are allo- 
cated to roaded management then first decade 
demandswill 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 main 
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 is 
with timber harvest levels. 

Firewood 
TheForest has the ability to produce more firewood 
through several options. 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 or above 
that level, could be provided on the Forest. The 
main conflict is with timber harvest levels. 
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Winter Sports Ability to Meet RPA - 

Goals Opportunities Cor cross-country skiing could be 
cnhanccd witha lraildcvclopment and maintenance 
program. Conflicts between skiing and snowmobil- 
ing that occur in some specific areas, such as Look- 
out Mountain, may be resolved bydesignatingsepa- 
rate access routes. 

New Issues in FElS 

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 
This issue 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 conflict 
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. 

Comparisons wth  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 outputs 
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 fifty years. 

Round Mountain Need to Alter 
This issue is similar to other recreation issues, such Management Direction 
as roadless areas and big game, where special man- 
agement is proposed for a specific area. The main 
conflict is with timber harvest levels. 

Several elements of the current situation continue 
to be areas of conflict. One area of concern is the 
sustainabilityofboard foot harvests over time. All of 
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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 hawest 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 4show that there is indeed 
some conflict. Finally, conflict among user groups 
continues as to the appropriate typeof management 
for Lookout Mountain. It is evident that this issue 
has not been resolved. 
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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 is the “No Action” alternative required by the 
Council on Environmental Quality (CEQ) regula- 
tions (40 CFR 1502.14). Th~s 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 ensting policies, stan- 
dards, and guidelines; current budget updated for 
changingcostsover time; and, to theextent possible, 
production of current levels and mixes of resource 

Alternative A was the Current Direction Alterna- 
tive (or the “No-Action” Alternative) in the DEIS. 

outputs. 

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 (MRs) 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 
PlanDEIS’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 NFMAandregulations 
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-ori- 
ented outputs 

Formulation of 
Alternatives 

(Section 7) 

Introduction 

Definition of An Alternative 
A Forest Plan alternative is a mix of management 
prescriptions and actimty schedules applied in spe- 
cific locations of the Forest and Grassland in order 
to achieve thedesired management goals and objec- 
tives. Alternatives produce a unique mix of goods 
and services for the public, and different comhina- 
tions of resource outputs, land uses and environ- 
mental effects. 

Changes Between the DEIS and FEE 
The major changes discussed in this section are: the 
droppingof alternatives, the addition of anew alter- 
native; the modification of certain alternatives; and 
theupdateofthecost (in terms ofPNVand ASQ) of 
the resource objectives for each alternative. 
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AlternativeHwas thealternativeintheDEISwhich 
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 resourceswill be at economically 
and environmentally feasible levels consistent with 
the emphasis on amenity values. 

Alternative Cwas the alternative in the DEIS which 
emphasized nonmarket opportunities 

Emphasis on the Current RPA 
Program 
This alternative wdl determine how the Current 
(1980) RPA Program distributed to the Forests 
through the Regional Guide can best be imple- 
mented. 

Altematives 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 increasingcommod- 
ity production on those areas already roaded. Its 
purpose is to analyze the economic effects of not 
beginning commodity production in roadless areas. 

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. 

Alternative A (updated to include MRs). 

Alternative NC. 
Alternative B, as represented by Alternative B- 
Modified. 

Alternative C, as represented by Alternative C- 
Modified. 

All other required DEIS alternatives were elimi- 
nated from further study in the FEE. 

Process Used to 
Develop AI tern at ives 

Requirements Concerning the 
Development of Alternatives 
Severalsources ofdirectionguided theForest in the 
development of alternatives. The implementing 
regulations ofthe National Forest Management Act 
(36CFR219) prescribe ageneral process for formu- 
lating alternatives, particularly in parts 219.12(e) 
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 
andenvironmentaltradeoffs among alternatives 
and between benchmarb 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 opportunityidentifiedduring 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 
thelong-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: 

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 
thepotentials) ofmanydifferent areas oftheForest. 
Each alternative is designed to manage the land to 
achieve specific goals and objectives. Some of these 
objectives, such as maintaining air andwater quality, 
are common to all alternatives; other objectives, 
such as the mxand 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- 
estmanagement canvarybywhat isdone, whereit is 
done, and when it is 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 andconcernsdiscussed inchapter 1 were 
condensed and grouped from hundreds of com- 
ments received bv the Forest from local individuals, 

Meet the State of Oregon goals for timber and 
big game, 

Strongly emphasize unpriced amenities, 

Strongly emphasize priced commodities, 

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- 
tivedevelopment process since alternatives attempt 

Closely examine economic efficiency, 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 top. 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, 

Identifythe rangewithin which integratedalter- 
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 opportunitywas 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 efficiencywas 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 theICO’s and the benchmarks 
played in their development. 

Development of Alternative Themes 
and Objectives 
The Forest used a process to develop alternative 
themes and objectives that would help ensure a 

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 issue 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 issue or concern. By 
includingeachoutput levelforeachissueorconcern 
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 andcomplementaryrelationshipsof the 
KO’s were used as a guide in this process. Alterna- 
tives were then evaluated to ensure that they were 
sufficiently unique to warrant fu!! development. As 
aresult ofthis review,some preliminaryalternatives 
were consolidated, added, or refined. A previous 
section in 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 
theywerederivedinresponse to the Ochoco’sICO’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 theRegiona1 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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Detailed Alts in DEE 
DEIS Alts Detailed in FElS 
DEE Alts Eliminated in FElS 
New Alts Detailed in FEE 

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 NC 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 promulgated bythesecre- 
tary of Agriculture to implement N F M k  

Alternatives Considered But 
Eliminated From Detailed Study 
Between the DEIS and FElS 
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 NC being 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 

x x x  X x x x  x x x x  x x  
X x x  

X X X X x x  x x x x  
X X X 

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 
issues considered in the DEIS and offer a reason- 
able and appropriate range of choice for the deci- 
sion on the Forest and Grassland Plans. 

See Table B-7-1 for alternatives: eliminated in the 
FEIS, modified, and created. 

Model Formulation and Analysis in 
Relation to KO's and Cost Efficiency 
Alternative development and evaluation is 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 he sched- 
uled and evaluated over a long period of time. 

TABLE 8-7-1 

DISPOSITION OF ALTERNATIVES CONSIDERED IN THE FINAL 
~~ 

ALTERNATIVES I 

/I Alternative 8-Mod represents evolution and change of Alternative @-plus proposed by timber industy Alternative B-Mod is a new 
industry alternative It is different than BDeparture in the draft. the latter of which was much the same as Alternative B 

I2 Preferred Alternative I 

/3 Current Direction Benchmark with National Forest Management Act (NFMA), Alternative A in this FElS 
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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 actinties 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 awiderangeof 
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 ICOs 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 in 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 ICOs and cost 
efficiency. Sections 2,3, and 5 contain more detailed 
descriptionsof thedatacollection,modeldesignand 
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 is a computerized linear programming 
model which allows a great deal of flexibility in 
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- 

signed by the Forest ID Team to analyze the eco- 
nomicand 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 combi- 
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 associatedwth 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 acomplete set 
of strategies designed to achieve a wide range of 
goals and objectives The Forest’s issues and con- 
cerns guided this process. From six to ten different 
managementstrategieswereavailable to each 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 compatibilities, 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 areaversus 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. These specific 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 activities and practices, 
and their associatedoutputs andeffects. Themodel- 
ing prescriptions and their range of timing choices 
are represented as decisionvariables in 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. 

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 andmodel 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 tbeimpactson present netvalue (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 basedupon a cost efficiency analy- 
sis (see Planning Records, 1920 9/10/84). 

Development of potential timber volume yields from 
management of exsting 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 developedwith different practices 
and timing mvres. This iterative process culminated 
in the Ochoco’s Model having a wide range of 
management intensities to ensure examination of a 
full range of management opportunities and pro- 
vided for maximum flexlbility 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. 
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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 competitionbetweenmarket and assignedvalues. 
The opportunity costs and cost efficiency of eco- 
nomic assumptions, management requirements and 
timber harvest policies were also examined. 

Afinal analysis concerning 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 lO/04/SS for a complete 
discussion of this analysis.) 

The processes described above have provided reli- 
able coefficients thatweredevelopedwith 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 prowde the bases 
for the model to discriminate between the various 
management options available. 

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 
dependedupon theobjective function and theset of 
constraints used to represent a particular bench- 
markor land management plan alternative. Usually, 
the objective function was to maximize PNV or the 
productionof timber.Thesewere subject to first sat- 
isfymg all the specified constraints. The constraints 
weredesigned to guarantee the spatial and 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 ob~ective func- 
tion. 

In the case of those benchmarks and alternatives 
which used a maximize PNVobjective 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. 

Severalcomputerizedmodels and systemswere used 
to facilitate and supplement the use of FORPLAN 
in the evaluation of an altemative. Operation of the 
Ochoco FORPLAN model required frequent cal- 
culation of acreage data. A computerized grid cell 
mapping system (R2MAP) was built and used to 
meet this need and provide other essential informa- 
tion. After obtaining a feasibleFORPLAN 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 model 
derived from the IMPLANsystem was calibrated to 
local conditions and used to  estimate the effects on 
local jobs and income by altemative or benchmark. 
Timber volumes scheduled by analysis area 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, 

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 in terms of their purpose and rationale. 
The common constraints wll 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 
inventory 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. 

If this constraint were not used, the FORPLAN 
model would have no incentive to leave enough 
inventory at the end of the harvest scheduling hori- 
zon to sustain the harvest levels into perpetuity. 

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. 

Rationale. 

Tradeoff: 
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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. 

This along with the Ending Inventory Constraint 
ensures that harvest equals or is close to growth in 
perpetuity. 

Tradeoff: 
As with the ending inventory constraints this con- 
straint may result in the reduction of timber related 
outputs and benefits. 

Rationale: 

No Regeneration Harvest Until 
Stands Have Reached 95% of 
Culmination of Mean Annual 
Increment 
Purpose: 

Rationale: 
The model could potentially harvest stands before 
the full utilization of thesite and where the average 
tree diameter is inappropriate. 

Tradeoff: 
The Ochoco's FORPLAN model characterizes the 
Ochoco as a deficit forest in which the LRSY level IS 
not binding on the ASQ. As a result, rotation short 
ofculmination has a positiveeffecton 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 is binding on the 
ASQ. As a result, rotation short of culmination has 
little to no effect on ASQ because moving rotation 

Ensures a minimum tree size and fullsite utilization. 

ages forward from their biological potential has a 
tendency to reduce LRSY whch would further impact 
the ASQ. 

Timber Harvest Scheduled Only on 
Lands Classified as Suitable Through 
the Stage I Suitability Analysis 
Purpose: 
Prevent scheduled harvest from lands not meeting 
Stage I suitability criteria. 

Rationale: 
It is very likely that FORPLAN would schedule 
harvest from these lands if given the choice. 

Because some of these lands contain merchantable 
timber volume, timber related outputs and benefits 
will be reduced. 

Tradeoff 

Forty-Acre Unit Size/Logical Leave 
Unit Dispersion Constraints 
Purpose: 
%IS constrant is used so that the resulting FORPLAN 
harvest scheduling solution IS in compliancewith the 
Regulations 36 CFR 219.27(d)(2) which states that 
even-aged regeneration harvest units do not exceed 
40 acres in size and that these openings are sepa- 
rated hy 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 in 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 P N V  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 also elimi- 
nates the need for, or reduces the impact of,various 
feasibility constraints such as constraints on species 
mix, slope and condition class. 

Theseconstraints arecompletely overlapped by the 
watershed dispersion constraints. As a result they 
wll have no impact within an alternative. 

Watershed Dispersion Constraints 
Purpose: 
The upper limit of a watershed in a cutover state is 
limited to 25percent to35percent dependingon the 
watershed's sensitivity level. These constraints are 
usedso that the 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 couldsched- 
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. 

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(e). 

Rationale: 
General forest scheduling and prescriptions are too 
intensive to ensure meeting riparian requirements. 

Tradeoff: 
AnaIysis conducted for the AMs indicated that a 
maxlmumof 1 percent in timberrelated 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. 

f i r  a more detaded dscussion of constraints 4 through 
8 see section 6 of Appendur B and Appendur F. 
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Constraints needed to meet 
Biological Concerns 

Limit Amount of Commercial 
Thinning Allowed on Ponderosa Pine 
Sapling Stands. 
Purpose: 
Becauseof theaggregationofdatawithin themodel, 
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 possiblyschedulecommercial tbin- 
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 it schedules the 
harvesting of timber to 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 model 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. 

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 
soil types. 

Trade offs: 
Under alternatives which manage the timber re- 
source more intensively than is economically effi- 
cient, these constraints 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 either to an unacceptable 
time lag to become satisfactorily stocked and/or 
potential disease problems. 

Rationale: 
FORPLANcould 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: 
Treatmentwill 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: 
Thislimits theamount offorage productionwhichin 
turn limits the amount of AUMs. This will increase 
PNV slightly. 

Total Effects for all Biological 
Constraints 
An in/out 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: 
Due totheheavy fuelloadinginthesenaturalstands, 
only a percentage of these stands needing precom- 
mercial thinning could feasibly have the resulting 
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). 

Limit Low Site Pine Regeneration 
Harvest to 20 Percent per Decade 
Purpose: 
Thii condition class is comprised of scattered patches 
around the fringes of the main pine stands. It IS not 
feasible to halvest 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. 

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. 

Trade offs: 

Limit Timber Harvest Activities on 
Slopes Less than 30 Percent 
Purpose: 
Theseconstraints are applied to ensureFORPLAN 
scheduled timber harvests are applied to a mvr of 
slope classes. This is necessary to accommodate 
local logging capabilities and logical sale layout 

Rationale: 
Without this constraint FORPLAN could schedule 
anunacceptable mixof slopeclasses 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 in/out analysis, performed on all the above 
administrative/operational constraints, using the Max 
PNV Benchmark indicates a maximum decrease of R 
tenth of a percent in PNV and an increase of a tenth 
of a percent In ASQ. 
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Development of 
Alternatives 

Introduction 
The following discussion pertains to the develop- 
ment of the twelve alternatives displayed in the 
DEE, the updated DEIS alternatives brought for- 
ward, and the new FEIS alternatives. The focus will 
be upon describing the purpose of each alternative 
and identiljing 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 regulationspromul- 
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 
cleanair andwater, arecommon 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 resourcemanagement 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. 

FORPLANwas then used to analyze the timber 
and range related outputs and effects for each 
alternative. 

The results from the original FORPLAN runs 
wereexaminedwith regards to howwell the pre- 
determined goals and objectives of the alterna- 
tive were achieved. Biological and administra- 
tive/operational concerns were also considered 
at this time. Depending on how well the alterna- 
tive met all these considerations, land alloca- 
tions and/or constraints to protect other re- 
sourceobjectiveswere adjusted and FORPLAN 
run again.Thisprocesscontinueduntilallobjec- 
tives and concerns for all alternatives were ade- 
quately resolved. 

The Transportation Network Model, and vari- 
ous customized software packages and electromc 
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 its accompanying constraints 
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Visuals 
Retention 
Partial Retention 

Semiprimitive 
Nonmotorized 
Motorized 

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 tradeofk associated with the individual con- 
straintsetswithin 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. 

Theopportunitycosts associatedwith theMaxPNV 
Benchmark should represent close to the maximum 

361 48 139 99 864 96 14874 
344 49 13341 807 79 138 91 

4w 34 295 95 720 64 205 17 
18868 141 98 401 92 11443 

possible for an individual constraint within the con- 
text of any alternative. Development ofthese “maxi- 
mum” individual 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 m m -  
mumin thecontextofanyalternative.Deve1opment 
of the constraint cost was accomplished by compar- 
ingthechangeinPNVbehveenthisrunandtheMax 
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 issue 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 cost in the context 
of any alternative. 

RNA 

Snags (evety 20%) 

TABLE 8-7-2 
RANGE OF OPPORTUNITY COSTS FOR CONSTRAINTS 

4 w  34 295 95 732 17 218 17 

2 - 2 5% of total value 2 - 2 5% of total value 

I I 1st Decade WAC I DollarsIAc I 

I Alternative I (Maximum) I (Minimum) I (Maximum) I (Minimum) 
Benchmark Alternative Benchmark 

I Big Game I 5314 I 4565 I 12542 I 4954 I 
I Old Growth I 36257 I 27284 I 87307 I 24857 I 
1 Maintain Riparian I 0 1  0 1  67060 I 67060 I 
I Wilderness I 40034 I 29595 I 72064 I 205 17 I 



“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, tiled 
May 19, 1986, by the Northwest Forest Resource 
Council in which they requested that a “true no 
action alternative representing current management 
plans beincludedin ForestPlans and environmental 
impact statements. 

AltemativeNC isvery similar to the no action alter- 
native (Alternative A) describedandanalyzedinthe 
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 basedonland 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 inventoq, 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. 

OnlyNFMArequirements that arepartofacur- 
rent direction as established in the Timber Re- 
source Plan and unit plans are included. 

The yield tables used in the 1979 Timber Re- 

source Plan (the basis for Alternative NC) were 
developed in 1975 for theentire Blue Mountain 
area without benefit of computer models. One 
set ofyield tables was made for each timber type 
(Appendix D, Timber Resource Plan, 1979). 

The Timber Resource Plan was modeled using 
Timber RAM (Resource AllocationMethod), a 
linear program that is less sophisticated than the 
FORPLAN modelused 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 sheltenvood silvicultural sys- 
tem with planting,, but the option of using other 
prescriptions was left open (Timber Resource 
Plan, pp. 15-16). 

AlternativeNCwas basedon 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 in 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) is 535,253 
acres. 

Alternative A (No Action) 
The purpose of the “No Action” Alternative re- 
quired by NFPA is 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 wth 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 minimum. 

Criteria and assumptions underlying 
the development of this Alternative 
are: 

It will be basedon 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 is to intensively 
manage timbered 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 managingfor a rotation 
age close to the time where average annual 
growth 1s 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 in 
Section6, other uniqueconstraints were alsousedin 

order to help achieve the objectives of this Alterna- 
tive. Theseadditional constraintswereincorporated 
into 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, k discussed below. 

Nondeclining Yield Constraints 
Purpose 
To ensure that the timber volume harvested in any 
decadeisgreater thanor equal to the timber volume 
harvested in the preceding decade. Current man- 
agement direction is based on nondeclining yield. 
Rationale' 
Without theseconstraints, FORPLAN could sched- 
uleharvest 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 tradeoftk 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, early decade economic re- 
turns and timber output levels are traded off in 
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 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 provlde for 55 percent of maximum poten- 
tial populations across the Forest. Current manage- 
ment direction is providing for this level. 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 
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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 theseconstraints limit thevolume of timber 
thatcanbeharvestedonaperacrebasis, theyreduce 
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 Constraints), but an 
operational limit as well. Because the soil types 
amenable to this practice are intermixed with other 
soil types, it is practical toschedule 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 hawest 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 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. 

Resource Objective 

Trade offs 
Under this objective function, the Model selects 
more intensive 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, andother resources 
on the Forest are not represented with output and 
value coefficients in FORPLAN. In the absence of 
theseconstraints, theModelwould only have timber 
and range related values available to it for making 
land allocation choices. These constraints indicate 
howmanyacresofeachanalysisareaareallocated to 
particular multiple resourcemanagement objective. 
Theseacreage figures arein addition to those found 
III the Max PNV Benchmark FORPLAN then decides 
which schedule of management activities, andwhich 
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. 

Acres 

TABLE 8-7-3 
RESOURCE OBJECTIVES FOR ALTERNATIVE A 

Big Game 

Old Growth 
Scenic Views 

Summer &Winter Range 

Retention Foreground 
Partial Retention Foreground 

Semiprimitive Nonmotorized 
Riparian .Acceptable 

93,930 
19,200 

32,172 
55,312 
31,455 
12,210 
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Trade offs 
As Table B-7-4 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 limiting 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. 

ASQ (1st Decade MMCF) 

Alternative B-Modified 
The intent of this alternative in the DEE (Altema- 
tive B) was to meet the 1980 RPA timber and range 
program targets, as identified for the Forest and 
Grassland in the Regional Guide, with a timber 
harvest schedule based on nondeclining yleld. This 
alternativewas very similar to themaxtimber 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 tnnber man- 
agement has been modified to emphasize other 
resource management where compatible with tim- 
ber Also, for some resources (selected roadless 
areas, visualcorridors, etc), timbervolumewas gwen 
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 AUMs). 
Timber harvest is scheduled on a nondeclining yeld 
basis. Intensive timber management practices would 
be applied to many of the suitable acres. This involves 

TABLE 6-74 
ALTERNATIVE A 

OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/ 

I A S Q i t D g c a d e  Discount Benefits Discounted Costs I PNV(M$) I (M $1 I (M$) I Resource Objective I 
PNV Benchmark 
Alternative A r Total Cost 

229 
193 I 
-36 

754 
657 I 
-97 

242 
236 I 

-6 

I Increased ASQ * I -176 I +E 5 I 
Visual 

Retention 
Partial Retention 

Semiprimitive Nonmotorized 
Big Game 
Old Growth 
Riparian 
Snags 

-7 2 
-11 7 
-9 7 
-7 2 
-7 2 
-5 8 

-24 6 

-7 0 
-8 0 

-10 1 
-4 9 
-5 6 

-89 

s 
* intensity ot timber management increased through the use ot a maximized timber objective function 

I/ Only those resource abiectses which have an oppomnny sort are pozbayed 
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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. 

All riparian areaswould be managed to achieve and/ 
or maintain an “excellent” classification. 

Big game habitat would receive some special man- 
agement on 171,500acres of GeneralForest 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 
wouldhe managed to retain their roadless character. 
Amodifiedroadless 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 
Section7, otheruniqueconstraints werealso usedin 
order to help achieve the objectives of this Alterna- 
tive. Theseadditionalconstraintswere incorporated 
into the development of the Alternative. The results 
are summarized in Table B-7-5. The purpose, ra- 

tionale and trade-offs 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 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 
wouldnot meet the intent ofthe CFRregulations 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 withn 
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. 

Limit the amount of planting at increased 
stocking levels to 75 percent for any 
working group needing reforestation in any 
one decade 
Purpose: 
Not only is 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 areintermured 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 in 
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Resource Objective 

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- 
ablestandswith higher growth potential, thanwould 
be selected with the use of a maximize PNV objec- 
tive function. As a result, first decade ASQ is 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 pine 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 effect on 
ASQ. 

Acres 

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 indicate how 
many acresof each analysis areashould be allocated 
to particular multiple resource management em- 
phases. FORPLAN then decides which schedule of 
management actimties, 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 
€3-1-5. 

TABLE 8-7-5 
RESOURCE OBJECTIVES FOR ALTERNATIVE 

B-MODIFIED 

Scenic Views 
Retention Foreground 
Partial Retenban Foreground 

Semiprimitive Nonmotorized 
Special 111 
Special II 2/ 
Special 111 31 

6,850 
27,550 
10,660 
9,240 
1,830 
3,240 

I 1  Sp6del I Is comprbed of management ares that fall into FORPLAN Group IV 
(~e~SecU~n3)anderenotaruacarrldon hirinciudespartsafMAF7,and 
all of MA-Fl3, 14, 15, and 27 

Specid I1 is comprised 01 management ares met fall into FORPLAN Group V 
geosection3)andarenotvisuaicoindon Thisincluder&ofMAFIand 
allot MA F l 8  and 23 

31 spclalll lrcompriredof managementaresUmtfa1 into FORPLANGraupill 
(reeSeaion3)andaren~tasual~,, ldo~ ThlsincIYdesMA F17, 19.and24 

Y 
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Trade offs: 
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 he harvested in a decade, extending rota- 
tion ages or limiting the intensity of management. 
Both the scenic and SPNMobjectives 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. 

ASQ (1st Decade 
MMCF) Resource Objective PNV (M $) 

This 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 amenity 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 bemanagedwithuneven-aged silvicul- 
tural systems. 

Discount Benefits Discounted Costs 
(M 5) (M 

Alternative C-Modified 

Increased ASQ 

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 isvery similarto theMax 
Recreation and Big Game Benchmark. 

-197 +130 

TABLE 8-7-6 
ALTERNATIVE B-MODIFIED 

OPPORTUNITY COST OF RESOURCE OBJECTIVES I! 

I PNV Benchmark I 512 I 2 2 9 1  754 I 242 I 
Alternative BModified I Total Cost 455 -57 I 219 -1 0 I 714 -40 I +20 262 I 

1 PNV (M $) I ASQ (1st Decade MMCF) I I 

Visual 
Retention 
Partial Retention 

Semiprimitive Nonmotorized 
Special I 
Special II 
Special 111 
Uneven-aged 

-3 3 
-12 8 
-8 6 
-1 8 

- 4  
-1 6 
-5 6 

-2 1 
-7 7 
-5 3 
-3 3 
- 2  
- 9  

-3 5 

* Inlensit# of timber management Increased through the use of a maximired Umber obleslive function 

l lOnly those I~MIUIU) oblectlver which have an ~pparmniOl cost are poNayed 

8-133 



FElS 
Appendix B 

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 developmentswould 
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 Creek, and 
Lookout Mountain roadless areas would be man- 
aged to maintain the present roadless character. 
Green Mountain would be partially developed to 
provide a semi-primitive settingwth primitive roads 
for recreational use. Deschutes Canyon would be 
recommended for Wilderness in this alternative. 

Big game receives a special management emphasis 
on themajorityof theForest andGrassland (679,000 
acres). In these areas, road use and thermal cover 
quantity, quality, and distribution would be con- 
trolled to provlde high quality big game habitat. 

Arelatively large amount of land wouldbe specially 
dedicated to old growth habitat in this alternative 
(45,000 acres). The Wildernesses and roadless 
management areas provide an additional 29,000 acres 
of old growth. 

Habitat €or 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 AUMs) than 
currently allowed. 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 

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). 

Apprmnmately 170,M)o acres of ponderosa pmestands 
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 summarized in Table B-7-7. The purpose, 
rationale, and tradeoffs associated with each of these 
unique individual constraints, or constraint sets, are 
discussed below. 

Nondeclining Yield Constraints 
Purpose 
To ensure that the timber volume harvested in any 
decadeis 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- 
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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- 
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 retums and timber output levels are traded 
off in exchange for stable long term harvest levels. 
Comparing departure timber halvest 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 mmmum 
potential populations across the Forest. Oneof the 
main objectives of this alternative is high population 
levels of cavity nesters. In order to meet this ohjec- 
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 theseconstraints limit thevolumeof timber 
that canbe harvestedonaperacrehasis, 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 he 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 constraints 
indicate howmanyacresofeachanalysis 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 a c r e  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 PhW and first dec- 
ade ASQ. This is because these resource objectives 
limit the percentage of an emphasis area that can he 
harvested in a decade, extend rotation ages or limit 
the intensity of management. These resource objec- 
tives have the highest totalcost in termsof PNVand 
first decade ASQ of all the alternatives. This is a 
result of the high acreage to which all the objectives 
are applied. 

TABLE 8-7-7 
RESOURCE OBJECTIVES FOR ALTERNATIVE 

C-MODIFIED 

I Resource Objective I Acres 

Big Game 

Old Growth 
Scenic Views 

Summer 8 Winter Range 

Retention Foreground 
Partial Retention Foreground 

Semiprimitive Nonmotorized 8 
Addition to Wilderness 

Semiprimitive Motorized 
Research Natural Areas 
Uneven-aged Management 

686,925 
27,260 

67,756 
38,961 

43,960 
7,000 
2,620 

170,OW 
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PNV Benchmark 
Alternative CModified 
Total Cost 

TABLE 8-7-8 
ALTERNATIVE C-MODIFIED 

OPPORTUNITY COST OF RESOURCE OBJECTIVES 1/ 

512 229 754 242 
395 156 608 21 3 

-117 -73 -146 -29 

ASQ (1st Decade Discount Benefits Discounted Costs I PNV(M$) I MMCF) I (M$) I (M$) I Resource Objective 

I I PNV (M $) I ASQ (1st Decade MMCF) I 
Visual 

Retention 
Partial Retention 

Semiprimitive Nonmotorized & 
Additions to wilderness 

Semiprimitive Motorized 
Big Game 
Old Growth 
Research Natural Areas 
Snags 
Uneven-aged 

-193 
-103 

1 8 7  
-1 6 
-332 
-13 0 
-1 1 

-133 
-6 5 

-12 2 
-6 7 

-180 
-1 4 

-20.0 
-9 8 
- 9  

-4 0 
0 

11 Only thme resou~ce obiectwes which have an oppomnity coslare p r b y e d  

Alternative I 
The purpose of this alternative is to respond to 
ICO’s raised since the issuance of the DEIS. 
This alternative emphasizes a combinatlon 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. 

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 
Mountain 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. - 

A moderate number of travel corridors would be 
managed for scenery. These include major roads 
and access roads to roadless management areas. 

Big game receives a special management emphasis 
on 230,500 acres of the Forest and Grassland. Most 
of this represents high priority winter range. 
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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 he specially dedicated 
to old growth habitat in this alternative (19,990 
acres). 

Habitat for cavity dwelling species (snags) would be 
managed at fairly high levels, sustaining dependent 
species at 55 percent of their potential population 
levels. 

Special management is proposed for dispersed rec- 
reation sites, Deep Creek, Bandit Springs, Stein's 
Pillar, Historic trail, and Round Mountain recrea- 
tion trail. 

Several areaswould be proposed as newRNA'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 accordancewthresearcb priorities. The 
ensting 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,ooO acres of ponderosa pine stands 
would be managed under uneven-aged manage- 
ment strategies. 

Additional Constraints 
In addition to the common constraints described in 
Section7, other uniqueconstraintswerealso 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 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 
wouldnot meet the intent ofthe CFRregulations 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- 
p i n g  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 ASQ and a two percent increase in PNV 
in the first decade. 

Snag Level Constraints 
Purpose: 
Habitat for cavity dwelling species (snags) is man- 

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 

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 timberhange management emphasis pro- 
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wdes 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 Mh4R level. 
Trade offs. 
Because these constraints limit thevolume of timber 
thatcanbe harvestedonaperacrebasis, 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 applied because the 
FORPLAN scheduled harvest levels which fluctu- 
ated drastically in the early decades. 
Trade offs 
These constraints 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 flexlbility, 
thus reducing PNV and/orASQ. Thisconstraint had 
a slightly negative effect on PNV and no effect on 
ASQ 

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,OOO 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/orASQ. 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 8-7-9 
RESOURCE OBJECTIVES FOR ALTERNATIVE I 

Resource Objective I Acres 

Big Game 
Old Growth 
Scenic Views 

Retention Foreground 
Pallial Retention Foreground 

Semiprimltive Nonmotorized 
Special I I 1  
Special II 21 
Special ill 31 
Research Natural Areas 

230.500 
1,250 

9,300 
23,960 
30,590 
18,800 
8,000 
3,240 
2,365 

I/ Special I is comprised of management are- that fall into FORPUN Group IV 
(see S&ion 3) and we n ~ t v i s ~ s l  COrridorS nil includes parts d MA-F7, and 
all of MA-F13, 14, 18, and 27 

Speclaill i s c o m p l i ~ d  of mmagementareffiVIatfal1 lntoFORPUNGroupV 
(see W l o n  3) m d  are not visual corndorr Thlr Includes park of MA F7 and 
all of MA F18 a d  23 

U 

JI Speci~IIIlourmprisedofmanagementareasthatfalllntaFORPUNGnrvpIII 
(reeSesaon3)andareenofvirualconidors ThlslnciuderMA~F17.10, and24 
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Rationale. 
Since many of the wldlife, 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 allccation choices. These constraints 
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 inorder 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. 

Resource Objective 

Trade offs: 
As Table B-7-10 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 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 resultsinamoderatecostwhichissplit 
fairly evenly amongst the resources. 

ASQ (1st Decade Discount Benefits Discounted Costs 
MMCF) (M $1 (M $1 PNV (M $) 

Alternative E-Departure 
The purpose of this alternative is to address both 
amenity and commodityvalues. Short term commu- 
nity stability is also heavily emphasized. This alter- 
native hasnot beenmodified between theDEIS and 
FEIS. 

-PPORTUNlN 

TABLE 6-7-1 0 
ALTERNATIVE I 
ST OF RESOURCE OBJECTIVES 1 

PNV Benchmark 
Alternative BModified 
Total Cost -37 

2 2 9 1  

-39 I z I 
-1 5 

I PNV (M $1 

Visual 
Retention 
Partial Retention 

Semiprimitive Nonmotorized 
Special I 
Special II 
Special 111 
Big Game 
Old Growth 
Research Natural Areas 
Snags 
18' Pine 

-2 5 
-5 3 
.6 2 
-4 9 
-2 1 
- 8  

-6 2 
- 8  
- 8  
-37 
-3 7 

ASQ (1st Decade MMCF) 

-2 4 
-5 5 

-10 8 
4 8  
-5 
-6 

-6 0 
-6 

-1 2 
-33 
-3 3 
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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 
nondeclining yield. Timber volumes are scheduled 
so that first decade harvests remain close to current 
harvest levels, and then decline gradually over the 
next 50years. Ablend of resource uses is attempted 
that both maintains local jobs in the short term, and 
prowdes 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 Delintment 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- 
ent roadless 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 theForest and Grassland. 
Mostofthis represents highprioritywnterrange. 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. 

Habitat for cavity dwelling species (snags) would be 
managed at fairly high levels, sustaining dependent 
species at 55 percent of their potential population 
levels. 

Severalareaswouldbe proposedasnewRNA'swth 
this altemative. 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 accordancewith research priorities. The 
existing Ochoco Divide RNAwould 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 followng 40 
years to a sustainable 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 
andsceniccorridors), 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 fiieen 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- 
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tive. These additional constraintswere incorporated 
into the development of the alternative for which 
the results are summarized in Table B-7-11. The 
purpose, rationale, and tradeoffs associated with 
each of these unique individual constraints, or con- 
straint sets, 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 prowde high levels of amenity resources 
and maintain local jobs in the short term. Because 
most job increases anddecreases are tied to timber 
harvest levels, maintaining current timber harvest 
levels will maintain the current level of forest re- 
lated jobs. 
Rationale 
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 in 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 fivevolume was 
allowed to decrease five percent. From the fifthdec- 
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. 

Trade OW 
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 timberhange and big game management 
emphasis prowde 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 theseconstraints limit thevolumeoftimber 
thatcanbeharvestedonaperacrebasis, 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 indicate how 
many acres of each analysis area should he 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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RESOURCE 

overall objectives of the Alternative. The break- 
down of acres allocated to the various resource 
objectives for this Alternative is displayed in Table 

TABLE 8-7-1 1 
OBJECTIVES FOR ALTERNATIVE 

E-DEPARTURE 
B-7-11. 

I I I Trade offs: 
Resource Objective I Acres I 

Summer & Winter Range 
Old Growth 
Scenic Views 
Retention Foreground 
Partial Retention Foreground 

Semiprimitive Nonmotorized 
Semiprimitive Motorized 
Riparian -Acceptable 
Research Natural Areas 

I 226,400 
8,570 

13,730 
28,690 
27,315 
7,000 
7,630 
2,570 

As Table B-7-12 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 percentages of an emphasis area 
that can be harvested in a decade, extending rota- 
tion ages or limiting the intensity of management. 
Alternative E-Departure's resource objectives re- 
sult in a moderate cost, spread fairly evenly among 
resources. 

TABLE 8-7-12 
ALTERNATIVE E-DEPARTURE 

OPPORTUNITY COST OF RESOURCE OBJECTIVES I/ 

I I ASQ (1st Decade Discount Benefits Discounted Costs 
MMCF) I (M$) I (M$) 

Resource Objective I PNV(M$) I 
PNV Benchmark 
Alternative €-Departure 
Total Cost 

I Relaxed timber flow (maintain current I hawest level) 
+24 0 I +6 0 

Visual 
Retention 
Partial Retention 

Semiprimitive Nonmotorized & 
Additions to wilderness 

Semiprimitive Motorized 
Big Game 
Old Growth 
Riparian - Maintain 
Research Natural Areas 
Snags 

+6 0 
-3 5 

-6 4 
- 7  

-8 7 
-1 9 

-14 7 
- 7  

-8 7 

+24 0 
-5 7 

-10 2 
-1 1 

-140 
-3 0 

-1 1 
-9 3 
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Effects of 
Benchmarks, 
Constraints, and 
AI ter natives 

(Section 8) 

Introduction 
This section provides a detailed discussion of the 
outputs and effects of the Altematives. The focus is 
upon the tradeoffs between the Alternatives as they 
provlde different levels and mixes of goods and 
setvices, and as they address the planning Issues, 
Concerns and Opportunities (ICOs) in different 
ways. The purpose of presenting a discussion per- 
taining 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 
andsewices in response to the ICOs, and the trade- 
offs involved with the decisions to produce one mix 
of outputs as opposed to another. As such, this 
comparative analysis provldes the basis for selecting 
a proposed action, which is Step 8 of the planning 
process. 

Process of Evaluating 
Significant Constraints 
The multiple resource management objectives asso- 
ciatedwith a particular benchmark or land manage- 
ment alternativewere represented inFORPLANas 
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 
mmmize 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 The imposi- 
tionof theconstraintsoften, but not always,reduced 
thePNVforaparticular alternative. ThePNVgiven 
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 constraint 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 altemative 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 opportunitycosts 
associated w t h  the constraints. 

Discretionary constraints (those not legally required) 
were also examined in 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 (Le., 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 theiropportunitycosts. The policy constraints 
associated with nondeclining flow and rotations based 
on CMAI were 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 in- 
volved in making assumptions ahout timber man- 
agement costs, and future stumpage values (Le., 
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 detail in these 
documents, they will not he repeated here. 

The opportunity costs associatedwith 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 iterativealternativedevelopment processso 
their approximate trade-offs can be. determined from 
that analysis. Also, constraints w th  potential signifi- 
cant opportunity costs, were analyzed using an in/ 
out procedure on a representative sample of Bench- 

marks and/or Alternatives. Finally, by comparing 
the alternatives in their final forms, the economic 
tradeoffs of their different collective multiple re- 
source management objectives was assessed. These 
efficiency tradeoff3 were then compared to the 
environmental and socio-economic consequences 
in order to help identifj the altemative, 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 he 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 
E c e p t  for Alternative A and NC, which are de- 
signed to portray 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 issues were treated between them. 
Table B-8-1 tabularly summarizes the differences 
forallissues. For amorecompletedescriptionofthe 
ICOs 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 Appendlx which 
present the detailed outputs and effectsof thealter- 
natives with regards to their responses to the ICOs. 

The factors relating to the timber issues key around 
how much and what kmd of timber will he sold on an 
annual hasis This was addressed in the alternatives 
by varying how much of the Forest was available for 
timber production, by varying the objective function 
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which influences the intensity of timber manage- 
ment by extending rotation ages in pine stands, by 
applying vaIying amounts of uneven-aged manage- 
ment with different diameter targets, and byexplor- 
ing departure timber schedules in order to achieve 
higher wood outputs than could be produced under 
nondecliningflow. The resultingwood outputswere 
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) mured conifer. 

The factors relating to thewildlife 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 hy applying prescriptions to appropriate areas 
ofthe Forest in order to provide habitatwhich 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 
variedin 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- 
tainarea.TheORVissueisdealtwithintheFE1Sby 
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 
in each alternative was measured by the number of 
acres where scenic quality objectives were met in 
sensitive travel corridors. 

The availability of personal use firewood is a key 
local 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 
howmuchgrazingshould be allowed and howinten- 
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 is asubset 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 conditionin 
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 is 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 

in areas where it is specifically provided. Therefore, 
as old and mature stands of trees are replaced with 
vounger stands. overall plant and animal diversity , -  
shifts from species associated with old growth com- 
munities to species associated withyoungercommu- 
nities. Also, as existing mature stands are converted 
to plantations, more forage is available for grazing 
by domestic livestock and wddlife. 

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 arc indirect. Some of the consequences are 
short term whileothers arecumulativeor longterm. 
Chapter4 oftheFEIS describes theassociated envi- 
ronmental consequences. Much of the analysis per- 
formed to develop these outputs, effects, and conse- 
quences is quite complex and is describedin Chapter 
2 and urevioussections of this Auuendlx. Therefore, 

Someof the alternatives require thedevelopment of 
roadless areas. Thii would introduce human activlty 
into areas where little human activity presently oc- 
curs. This could disturb some species of wldlife, 
especially elk and deer. Once an area is developed, 
its wilderness values arc diminlshed, if not lost, and 
future outions for manaeine the area as Wilderness I. 

in order to fully understand the resource outputs, 
effects, andenvironmentalconsequences associated 
wth 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- 
atedwith 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 he 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 ofvege- 
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 magnitudeof these consequences 
varies between the alternatives depending on bow 
many acres arc 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 in a more uniform manner. 
There will be less dead and downed material except 

- L  

are forgone. Roading unroaded areas also reduces 
the limited opportunity for unroaded dispersed rec- 
reationon theForest, but at the same timeincreases 
theopportunities to develop other resources such as 
timber or range production which, in turn, have the 
potential to prowde economic returns to the Fed- 
eral and local governments. 

Ground disturbing activities will displace and com- 
pact soils, but withinacceptable limits as outlined 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 tree growth. Also, vegetation is trampled in 
areas where livestock tend to concentrate near water 
sources or salt. However, livestock use levels in 
riparian zones are controlled to prevent damage to 
thevegetation andsoilsand to protectwater 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 
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other types of development such as range improve- 
ments. 

All of the alternatives have their associated socio- 
economic effects as well as environmental effects. 
Forthemost part,thesocialeffectsarekeyedaround 
Mestyles and srpectations of Forest users. The major 
social concerns are related to economia (including 
timber and livestockuse), 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 kince they are not well balanced 
regarding the development and use of the Forest. 
Alternatives wth  a commodity emphasis tend to 
result in fewer provisions for scenic quality, recrea- 
tion opportunity, and other amenity values. On the 
other hand, analternativewithacommodityempha- 
sis can result in more jobs and higher revenues. 
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-oriented 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 
ofthisdocument.Mostoftheoutputs andeffectsfor 
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 alternativesduring Decade 1 
vary from 3000 elk for Alternative I to 3740 for 

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 managedforelkhabitat Theshort term 
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 
longrunoutputs andeffects. Thesameis 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 ths 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 in the table. The 
top number is the production level associatedwith 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. Theseventh 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 interpreted in a similar manner. 
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Comparison of the Economic 
and Social Effects of the 
Alternatives 
This section compares and dscusses the economic 
consequences of the alternatives and benchmarks. 
The section will begin w t h  a general discussion of 
PNVand 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 wll  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 certain 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- 
tivemeasure of economic efficiency for each bench- 
mark and alternative. PNVis 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 
thenet economicvalues ofthe priced resources that 
would be foregone if a lower-ranked alternative is 
selected over the preceding one. 
Before comparing the P W s ,  it is first necessary to 
discuss some of the components of the PNVcalcula- 
tions in order to get a better understanding of the 
truedifferences between the alternatives Displayed 
inTableB-8-3 are the present values of thecosts and 
benefits associated with each of the alternatives. 
Table B-8-4 present a more detailed breakdown of 

the benefits and costs of major resource categories 
for all benchmarks and alternatives. The PNV for 
each altemative 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 is $260 million for Alternative B- 
Mod while the minimum is $213 million for Alterna- 
tive C-Mod. As shown in Table B-8-4, the difference 
in discounted costs between alternatives is primanly 
accounted for in the amount of funding necessary 
for timber management, roads and organizational 
support in 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-Modified produces the most discounted 
priced benefits at $715 million while Alternative G 
Mod and results in the fewest ($608 million). The 
differences between the alternatives can be attrib- 
utedprimarily to the timber relatedbenefits and sec- 
ondarily to recreation, including fish and wldlife. 

Market andnonmarket resources can bothbe 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 in a market and must be esti- 
mated. They arevalued in terms ofwhat reasonable 
people would be willing to pay rather than go with- 
out. Nonmarket resources include dispersed, wd- 
derness, semi-primitive and wildlife dependent rec- 
reation. The purpose of assigning dollar values is to 
reflect an economicvalue 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 
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TABLE B-8-1 
QUANTITATIVE RESOURCE OUTPUTS, ENVIRONMENTAL EFFECTS, 

ACTIVITIES, AND COSTS BY ALTERNATIVE 
(AVERAGE PER YEAR UNLESS NOTED) 

9 
30 
34 

161 
151 
a3 

154 
192 
190 

9 
37 
43 

170 
176 
108 

159 
123 
176 

A L T E R N A T I V E S  

NC B MOD E DEP I Preferred A CMOD 

AIR QUALITY I 

BIOLOGICAL DIVERSITY 
~~ ~ 

Riparian Areas In Excellent MndiUon 
h a d e  1 

2 
5 

~~ 

M Acres 
100 
11 2 
176 

100 I 100 
11 2 
175 

0 
0 
0 

51 
59 
as 

93 a 
85 a 
76 2 

9 
19 
21 

138 
147 
42 

191 
158 
156 

140 
152 
265 

34 
88 
78 

3450 

137,550 

60,lW 

18,850 

50.9W 

12,550 

6 4  9 4  

Riparlsn Areas Dealgnatec for mnnec- 
We Habitat 

W a d e  1 
2 
5 

M Acres 

0 
0 
0 

0 
0 
0 

0 
0 
0 

~ 

Snag Habitat for Cwily Nestem (Aver- 
age 8cross me F o m y  i I  

Decade 1 
2 
5 

Existing Old Growth 
Decade 1 

2 
5 

percent Of P0ta"UBI 

unknown 
unknown 
U"knOW" - 

93 8 
60 0 
400 

43 
41 
33 - 

93 6 
60 5 
424 

46 
50 
55 

93 8 
62 5 
56 0 

M Acres 

Acres of Foetad Land by Succea~i~naI 
stage Y 
Stage I and I1 

-de 1 
2 
5 

Decade 1 
2 
5 

Decade 1 
2 
5 

Decade 1 
2 
5 

Decade 1 
2 
5 

Stage 111 

stage IV 

stage v 

Stage vl 

M Acres 

M Acre+ 

M Acres 

M Acres 

M Acme 

Unknown 
Unknown 
Unknown 

Unknown 
Unknown 
Unknown 

Unknown 
unknown 
Unknown 

Unknown 
Unknown 
Unknown 

Unknown 
unlolown 
unknown 

9 
55 
45 

146 
140 
69 

205 
167 
192 

119 
129 
224 

94 

42 
a i  

9 
40 
41 

172 
161 
88 

159 
127 
205 

138 
142 
183 

94 
82 
55 

139 ::i 1 151 
230 191 

94 

55 53 
:: I a4 

~ 

Acres of NOnfOrest Land by Plant Cam- 
munily Type 
Timberline Meadows 
Mead- 
Juniper OOmlnant 
Grass DOmInant 
SagebNSh Dominant 
Biscuit RwtScsbland 

M Acres 
M Acres 
M Acres 
M A c e  
M Acres 
M Acre+ 

3450 
ia.850 

137.650 
50,930 
50,lW 
12,550 

3450 
16,650 

137,650 
50,930 
80.1W 
12,550 

3450 

137.650 
50.800 
50.1W 
12.550 

16.~50 15,850 i a . 6 ~  
137,650 137.650 
60,9W 50,800 
60,lW 
12,550 12.550 

11 Management indicator s p i e r  (MIS) for mag dependent wildlife on the Forestand Grassland are the primary csvv excaY~lors such as the Pileated woodpecker (also see Ch 
3 pp 13 16) 

YAcreer are from me 1980 Timber Resource Plan and are adjusted for the Oregon Wildemerr A c t s  per Timber Management Plan Ammendment No 1 
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Sites Enhancedflntaroreted 

TABLE 8-8-1 (Continued) 

I A L T E R N A T I V E S  

R B M ~ r ~ e l A c t i v ~ W E f f ~ t  Unlk of Measure NC BMOO E DEP I Preferred A C MOD 

I NvmberNc I I I I I I 

CULTURAL RESOURCES 

Numbwloecade 
Unknown 
Unknown 
U"h7lW" 

 site^ Da;umented 
Decade 1 

2 
5 

2 2 2 2 2 
2 2 2 2 2 
2 2 2 2 2 

~ 

MAcresNr 

123 
12.3 
123 

k a d e  1 
2 
5 

8 5  11 7 104 12 3 132 
s 5  11 7 10 4 123 132 
9 8  11 7 104 1 2 3  132 

2 
5 

Anadmmous Fish 
Steelhead 
Decade 1 

2 
5 

Resident Fish (Rainbow and 0rwk 
rrouq 

Decade 1 
2 
5 

SHCl 'v (M smW 
121 121 121 121 121 121 
138 138 138 135 138 138 
220 P O  220 P O  220 P O  

M Numben 

856 1 8158 7125 8158 656 1 8185 
749 25 11505 591 0 11505 748 25 11505 
12150 2820 0 17520 2820 0 12150 28200 

FIRE 

Poteneel Forage Prdudlon 3/ 
Oecsde 1 

2 
5 

Svudural Imptovemenk 
h a d e  1 

2 
5 

Wildnre Effdveneos Index 1 YlwO AC Protecled I I I I I I 

M AUM sMr 
77 5 75 0 79 0 75 0 78 1 73 1 

U"h7lOw" 82 0 78 9 51 5 78 8 73 3 
Unknown 55 0 78 d 84 8 85 5 74 4 

NYKlbe' 
27 138 138 138 27 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

Decade 1 
2 
5 

Piecdbed Bumlng 
Natural Fuels 

Decads 1 
2 
5 

AChQ Fuels 
w e  1 

2 
5 

725 720 725 715 725 732 
732 I I I ;E I I ;: I 732 

FISH 

2 
5 

Mld HOW 
h a d e  1 

2 

Decade 1 
2 
5 

Mld HOW 
h a d e  1 

2 
5 

I 
13037 12477 12832 12530 5750 

0 
4357 

NIA 13037 12477 12832 12530 5750 
0 

I I I I I I I I I I I I I 

I I I I 

JI Forage prcductlon 811 displayed Is me*potanUd: based on ertlmates by allotment that could be achieved with the propored schedule of rmge and liparlan impmvemenk by 
allemalive These ptentids may not be achieved and me et the minimum, direclly dependent upon the Implementatton of the propo5ed ~mprovmenls In the lnt desade It Is 
reasonable to expect that some or ell dlotmenk may experience up l o  B 10% redudlon In AUM s during the first decade I o  allow the accDmplishmen1 01 ripanan management 
ObjeCtlVeS 

41 Steelhead HaDW Capablllol Index, thousands 01 smolt 
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TABLE 88-1 (Continued) 

~ o u r c e I A d v l ~ / E f f &  

I I A L T E R N A T I V E S  

Unik of Measure NC 0 MOD E DEP I-Prekmed A C MOD 

Residue5 Removed 
Activlv 
Decade 1 

Million Tons 
3 7  4 7  4 2  4 3  4 1  

2 
5 

F"dW0M 
Decade 1 

2 
5 

NatuIal 
Oecade 1 

M Cordsffr 
140 150 13 1 13 0 140 120 
124 140 12 3 120 124 100 
11 8 130 100 11 0 11 6 9 0  

I 

Dil and Gas 
Desade 1 

2 
5 

GeOlhe ld  
-de 1 

2 
5 

I 1 2  I 10  I 1 2  

M A c m  Leased 
1 47 140 140 140 140 140 
687 870 870 670 670 187 
157 149 140 140 140 140 

Acres bawd 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

I TOM ReOidues Remaining 
-de 1 

2 
5 

High 
MMW& 
Low 

FUELWOOD 

11 8 6 S 11 16 
11 27 14 28 11 39 
74 83 74 59 74 40 

DldGI~WUIinwlldemerrandwildemeso M Acres 
study (Fl, F2. F3, F4, 06, 012) 

Ponderosa Pine 2 3  2 3  2 3  2 3  
Mixed conifer 182 182 182 182 

Total 205 20 5 205 LO 5 

Allocated 10 Old Gmwm management 

MINERALS AND ENERGY 

2 3  
182 
205 

1 4  1 4  1 4  1 4  1 4  1 4  
Minerals Access b i n l o n r  I Percent 

Withdrawn 

BreQ (F6, 04, G5) I I 7 0  I NIAW I 6 9  I NlA61 I 140 
Exitfing Old Gr& I MAcreo 

Ponderosa Plne I ~ i x e d  conifer 
J""ip3, 

coipabls Old Gmwth 7/ 
T0tP.l 

25 0 

5 3  
167 26 3 200 37081 450 

a 7  
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C MOD 
~ 

5 4  
129 
0 5  

166  

1 5  
145 
160 

232 
192 
190 

70 6 
66 6 
59 2 

78 2 

99 1 

Old Growth ~n roadless managementar- 
earwith M wogramed hawest (F5, F8. 
F10, F11. 04, 65) 

P o n d e m  Pine 
Mixed Conifer 
J""lpe, 

Tdal 

Eurtlng Old GiawUl amas In -as pie- 
B~a"edforharvesl(F7,F9,F110, F12, 
F13, F14, F15. F16, F17.Fl6, Fl9,FXI. 
F21. FP, F23, F24, F25, F26, F27, F261 

Ponderosa Pins 
Mlxed conifer 

Tdal 

Total Exlsfing Old GroWm 
Ponde- Pine 
Oesade 1 

2 
5 

Mixed Conifer 
Decade 1 

2 
5 

Oecade 5 
Total Exl6Ling Old Growth Forest 

Total ExiSUng and Capable Old Growth 
h d e  1 

TABLE 8-81 (Continued) 

I A L T E R N A T I V E S  

MACES I 936 I 838 I 938 

RECREATION 

NIA z: 1 NlA 
386 NIA 

70 6 
65 7 530 

41 0 

55 1 530 

95 1 93 8 
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TABLE 6-81 (Continued) 

78,400 
84.800 
8 9 , W  

56M 
10,868 
27.158 

0 
0 
0 

a 
9 
9 

88 
86 
86 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

A L T E R N A T I V E S  

843m 
108,lW 
123,800 

5844 
10.868 
27.158 

1868 
1848 

0 

130 
25 0 
25 0 

283 7 
488 8 
468 6 

95 
95 
0 

0 
15 
15 

90 
190 
190 

1 M  
40 
0 

WFUDr I 

0 

0 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

3eddent Fishing U E ~  
Decade 1 

2 
5 

95 

0 

0 
15 
15 

90 
190 
190 

a5 

1w 
40 

0 

5 
20 
20 

109 
149 
149 

210 
40 
0 

10 
40 
40 

255 
325 
325 

4nadromous Fishing Use I WFUDe 
Decade 1 

0 
0 
0 

0 
0 
0 

2 
5 I 

5 
X I  
X I  

1M) 
149 
149 

Decade 1 
2 
5 

0 
0 
0 

0 
0 
0 

NC I &MOO 

210 
40 
0 

10 
40 
40 

Unknown 173,200 
Unknown 188,WO 
Unknown 

0 
1480 
2550 

7.5.400 I 84.300 
84,803 lW.103 
gs,m 123.8M 

0 
2846 
2550 

27.158 27,158 

20 5 
8 205 
S 38 8 

86 206 4 
96 388 8 
96 358 8 

0 
1480 
2553 

0 
1480 
2554 

E OEP - 
172,m 

1M.W 
1m.m 

82.800 
83,800 

105,300 

5644 
10,868 
27,158 

132 
0 
0 

293 
150 
15 0 

228 
P 8  
P 8  

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
1480 
2550 

I Preferred - 
169,lW 
186,603 
161,400 

94,300 
106,100 
123.800 

5644 
10,am 
27,158 

1868 

0 

13 0 
25 0 
25 0 

283 7 
498 8 
468 8 

1848 

95 
95 
0 

0 
15 
15 

90 
190 
190 - 
100 
40 
0 

5 
XI 
XI 

108 
149 
149 - 
210 
40 
0 

10 
40 
40 

285 
325 
325 

0 
2845 
2550 

- 

176,400 170.6w 
172,400 170.6W 
153.WO 189.800 

1 

E153 



TABLE 58.1 (Continued) 

Ochao Divide 
The island 
Hapmck B d  
Dry Mountain 
Sfinger creek 
Silver Creek 

A L T E R N A T I V E S  

A C W  2035 2035 2035 2035 2035 2035 
A=,- 30 0 38 38 38 38 
Acres 0 0 58 58 0 58 
A C W  0 0 1187 1187 0 1187 
Acres 0 0 453 453 0 453 
ACrSS 0 0 844 ed4 0 e44 

PmSe Weno" 
Remntlon 
P a m i  mtsntion 
Meddlficmm and Maxlmum MdlncaUon 

M Acres 383 J95 433 420 ea3 508 
M Acres 1022 807 70 7 888 1022 1558 
M Acres 71 4 28 1 5 8 4  324 71 4 81 5 
M Acres 743 2 827 8 781 8 784 0 743 2 887 1 

Sasid 
Change In Jobs 101 
Change In incams 

EC0"OmlC 

Bvdgei 
Total National Forest Planned 

Decade 1 

5 
RetYmS to Government 
Decade 1 

2 
5 

2 

Present Net Valve (PNVJ 

Payment to CounUes 

Numb, Unknown 178 188 118 57 -101 
Mllllon $ Unknown 28 3 0  1 8  0 9  -2 2 

Million Dollarr 

120 12 1 105 102 109 9 5  

U"knOw" 11 1 07  87  I00 BO 

195 107 202 104 172 140 
U"lolMV" 23 1 P 7  223 21 1 18 5 
U"k,U.W" 228 184 21 5 203 188 

Million $ m 452 471 475 421 385 

Miiiion I U"l"" 40 Z1 4 0  4 3  3 5  

Unknown 107 0 2  9 3  103 a 8  

Million 5 

91 RNA = that would be recommended for IncI~don in the National Forest **em (FSM 4083) 

101 Change In job8 relalive to the 'current situation' diCOYIIed 

Soil Lmo (mi Forest) 
By Major Aeivity 

Timber HarveEt B Roads 
Decade 1 

2 
5 

Final Environmental Impact Statement 
Corrected Page. Janualy 5, 1990 

M TonsVr 

1 8  17 1 8  17 15 17 
15 22 13 21 18 10 
13 21 1 2  1 s  15 1 0  
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TABLE B S 1  (Continued) 

1188 
635 

Unknown 

1185 
71 7 
308 

480 
680 

A L T E R N A T I V E S  I I 

498 25 4 21 1 182 38 
21 2 1132 531 105 5 31 8 

87 5 4 0  52 2 09 F a 4  

75 1 400 28 8 37 0 188 
301 420 24 8 500 184 
52 0 480 29 9 520 26 8 

532 180 530 400 683 
482 1 3 0  540 120 E1 5 

Lends ~ 8 t h  Timber Weld Reductions 
Full Weld 
5089% 
1.49% 

Long-Term Svstelned Yleld Capacity 

Thousand Acrss 

mowand Acres 

Thoursnd Acres 

Mlllbn CF 

Million BF 

Million BF 

Million CF 

Million BF 

Million BF 

Mltnon CF 

Thousand Acre8 141 

Thousand Acres 

Thousand Acres 

1llF~ItheNCalteme~,theu,landserethereguld~dcommercldfoi~tlands ThesalsndswerenolclarriUeduslngthe~ulleb~l~tycrlterle. butwerearrived&luEing the 1972 land 
classification system provided for by Amendment X l  of the 1985 Timber Plan There lands 818 the standard, rpecld and marginal components Of commersid foreel lands 

1 Y  For VI@ NC alternaUve. theu, lands am the standard component of the regulated commercial forest b a  

131PotentlQlyleldappliesonlytothe'NaChangs~allernativeandsomesfr~mtheTimberResourcePlan The potenfial yield forthenextten yearr is the maximum harvestthatcould 
be planned lo achievethe optimum perpelval rvstsined yield harvesting lwel aminablewith Intenoiveforertq an regulated areas conrideling the prcdudivity of lhe land. canvenaonal 
logging technology, standard cultural treatmenb, and mtenelaUonrhipr Wzth dher resource uses and tho envlronment. 

141 See Appendix E, S e l ~ U o n  of Harvest Cultin9 Methods 



FElS 
Appendix B 

High Clearance Ure, Open and Meln- 
M"ed 

b a d e  I 
2 
5 

TABLE B-EL1 (Continued) 

A L T E R N A T I V E S  

Total MBe4 

Aneriai and Collffitor Road Reconrrmc MlleslDecade 
180" I 

3046 
2938 
2331 

tained 
Decade 1 

2332 
2210 
2269 

I ta,ned 
Decade 1 

2 
5 

3236 
3210 

2384 
2088 

Reads Closed, Seesonaily orYe'earlong Total Miles 1 
(Roadlen CnWa Acres) 
acres Remaining Unleaded 

Lookout Mountain 
Decade 1 

2 
6 

Rack CreeklCOHonwood Creek 
Decade 1 

2 
5 

OeSChUteS Canyonmeelhead Falls 
kcads 1 

2 
5 

Sdver Cleek 
b a d e  1 

2 
6 

3een Mountaln (SPM) 
Desade 1 

2 
5 

TRANSPORTATION SYSTEM 

4774 I 48w 

850 

856 869 

3238 3037 
3210 I 2993 
2736 2492 

1 734 2123 

UNROADED AREAS 

T 

840 I 
840 

j - Y  197 187 197 

7 0  

174 168 
168 163 
148 148 

2738 1 1123 

166 

0 0 

188 
166 
168 

19 7 
197 
197 

100 
100 
100 

32 
32 
3 2  

7 0  
7 0  
7 0  
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TABLE 8-8-1 (Continued) 

I I A L T E R N A T I V E S  

3wo 
3003 
3wo 

29.800 
29,803 
29,800 

WATER 

0 
0 
0 

38.700 
36.7W 
38,703 

I AcrerNr 

2 
5 

WaterrhedmlpSdan 
Improvement 

0 
0 
0 

38,200 
36,2W 
36.200 

Decade 1 
2 
5 

3003 
3003 
3003 

3%9w 
39,800 
39,800 

Total In Enhanced CandiUon I M Acres I I I I I 

Existing Wlldemeor 
Bridge Creek 
Blackcanyon 
Mill Creek 

DesChUtes Canyonfiteelhead Falls 
Recommended Wlldernese 

Told Wildmess Capacny 

Wldemesr Oemsnd 
Supply/Demend 

Semiplimwe 
Decade 1 

2 
5 

Wildemse 151 
Pllmlllve Trailed 
-de 1 

2 
" 

Plimihve Nontralled 
h a d e  1 

2 

SemlplimlllVe 
h a d e  1 

2 
6 

MVRDs 

M W S  

WILDERNESS 

5400 
1 3 , W  
17,400 

0 
36,2W 

25 7 

54W 
13,400 
17,400 

0 
36,203 

25 7 

0 
0 
0 

0 
0 
0 

36,200 
38,200 
36,ZW 

3300 
33.20 
33m 

3003 
3wo 
3ow 

29.800 
29,800 
29,900 

0 
0 
0 

aao 
a7 
32 

1 0 0  
11 2 
175 

572 
5m1 
562 

3 
4 
4 

5400 
13,400 
17.400 

0 
3 a , m  

5400 
13.400 
1 7 . W  

10030 
48.200 

2 5 7  1 8 2  283 
2 5 7  275 2 6 3  2 7 5  

0 3303 
0 3500 
0 3303 

151 Black Canyon's WROS clasrifiultlon Is presently Incomplete and 15 presently displayed 8n total BS semiprimitive 
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ResounelActivlViE,lEnRt 

TABLE 6-8-1 (Continued) 

A L T E R N A T I V E S  

UniE of Measure NC BMOD E OEP I Preferred A GMOD 

16,740 
16.053 

Oeer Population 
oecade 1 

2 
5 

Elk Population 
Decade 1 

2 
5 

26.340 
26,340 

Wildlife Habitat lmpmvemenl 
Decade 1 

2 
5 

Snag Habitat tor CavHy Netem (Aver- 
age BCIOSS Foresy 

Decade 1 
2 
5 

38,870 
36,970 

NIA 
NIA 
NIA 

Habitat far Old Growth Depndenl 
S p e c k  

Ailosated Old Gmwth 

Undloceted Old Growth IM 
Supplemsnw Feeding Areas 

-de 1 
2 
5 

TOW Habltet <71 
Decade 1 

2 
5 

EagleRoostingl\reas paid end Golden) 

45.030 
45030 

39,300 
39,300 
39,303 

A S W .  

%Of  Potentid 

AWES 

Unknoun 
U"kn0WlI 
Unknoun - 
Unknown 
Unknown 
Unknown 

32,880 

26,500 
26.500 
26,500 

58.380 
58.380 
58.380 - 

570 

3170 

17w 2760 

788 1 3 0 2  

: I  48 50 

33 55 

24,100 NIA 
24,lW 
24,lW 

60,840 I NIA 

570 I 570 

22,600 
22,600 
22.600 - 
3wo 
2670 
2820 

768 
4w 
1W - 
47 
49 
64 

19,990 
19,250 

3 7 , m  
3 7 . m  
3 7 , m  

76,640 
76.840 
76.840 

570 
- 

=,m 1 22,500 
22,600 22,500 
2 2 . m  22.600 

3160 
2680 37w :: 

51 

52 

128.380 
NlA 129.380 

570 I 570 
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COMPARISON OF OUTPUTS AND PERCENT OF POTENTIAL CAPABILITY 
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priced output levels and their efficiency in 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 totaleconomichenefits in Alternative B-Mod 
to a low of 60 percent in Alternative C-Mod. 

Noncashbenefits is yetanother aspect ofdiscounted 
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 they should pay. They 
are the difference between the full economicvalue 
of the resource and the fees actually paid to use that 
resource. Noncash benefits are measured by the 
difference between total discounted benefits less 
the discounted receipts that are generated by each 
alternative. TheForest receives revenues for stump- 
age, grazing permits, campground fees, mineral leases, 
andotherspecialuse permits. Yet, the Forestgener- 
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. Tmher is the only 
resource for which the discounted benefits are equiva- 
lent to discounted revenues. For all of the other 
resources, recreation being the primary 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 is directly related to the amount of 
recreation (primarily) and range (secondari1y)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 is $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 8-8-3 

PRESENT NET VALUE AND DISCOUNTED COSTS AND BENEFITS OF ALTERNATIVES 
(Million Dollars) 

(Ranked by Decreasing PNV) 



TABLE 8-8-4 
DISCOUNTED BENEFITS AND COSTS BY RESOURCE GROUPS 

(Millions of Dollars) I/ 

PNV 

DISCOUNTED PRICED BENE- 
FITS BY RESOURCE 

Timber 

A L T E R N A T I V E S  
(Ranked by Decreasing PNV) 

I E Oep B Mod A CMOD NC 

475 471 452 421 395 380 

4228 4159 4461 392 4 322 4 413 

FiEh &wildlife 

848 I 851 1 757 I 864 I 723 I I Developed 8 Dispelfed I Recreation 

1548 152 1 151 0 1497 161 5 103 

Developed 8 Dispelfed 
ReCreatlO" 

Fish 8 Wildlife 

Range 

I Minerals I 180 I 190 I 190 I 190 I 190 I 182 I 

11 7 8 2  11 3 5 2  127 5 1  

$ 9  8 6  7 4  5 7  e 4  6 

8 1  8 3  8 3  7 9  7 5  9 

I I I I I I 

DISCOUNTED COSTS BY MA- 
JOR CATEGORIES 

Other Y 59 4 I 

I I I I I I 

Timber I 498 I 507 I 70 1 84 8 I 41 1 I 69 

59 e 63 8 83 7 57 7 55 

I Roads I 882 I 828 I 957 I 840 I 805 I 67 I 

11 Direct comparisons of benefits and costs by individual resource provide broad indications of specific relationships, but they may be misleading because 
many costs are nonseparable under multiple-use management 
21 These coats 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 millionwhich is $32 million less than B7G. The 
decrease in PNV is a result 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 w t h  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 PNV. 

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 is 
the forage resourcenot the timber resourceasit 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) has a PNVof 
$429 million, $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 P W 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 
measureof the dollar valueof the alternatives. PNV 
has been calculated to  be the sum of all market and 
nonmarket priced values, less all management costs 

for the %-year planning honzon, &counted to present 
values using a four percent interest rate. The rela- 
tionshipbetweenPNVandnetpublicbenefits isdis- 
cussed in Section 4. 

The Max PNV benchmark and six alternatives are 
ranked by decreasing PNV in TableB-8-3. Table B- 
8-4 provldes 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 receive for its priced resources 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 from53 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, and PNV 
usually decrease as well. This pattern is due in large 
part 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 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 hatvests 
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 
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 timber management intensity determines 
the ranking in PNV of these two groups together. 

The PNV of the NC Alternative is an estimate. It is 
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also based on a programmed harvest level of 129 
MMBF. 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, but oil and gas leasing provides significant 
returns to theTreasury 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 wildlife. 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 
m t s  are associated wth road comtruction 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 is 

directly attributed to resources other than timber 
and roads. Road construction and reconstruction is 
almost entirely tied to timber harvests on thisForest. 
Alternative C-Modified has the lowest cost of any 
alternative and the highest benefits associated with 
amenityoutputs,yet only35 percent of thecostscan 
be attributed to resources other than timber. 

Differences in Economic Benefits and 
Cash Flows 
The totaleconomicbenefits ofthe alternatives come 
from priced resources which include both outputs 
termed “market” outputs, and thosewith “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 unit price of an output not 
normally exchanged in a market. Various analytical 
techniques were used to estimatevalues that people 
would be willing to pay for these benefits. Outputs 
with assigned values include disi;ased recreation, 
wilderness use, hunting, fishing, and water quality 
improvement. Hunting and fishing are the major 
assignedvalues, comprising from 16 to 26 percent of 
the total economic benefits. The remaining 18 to 24 
percent aresplit in different 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 u -Ach 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 
economicvalue 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 receive more money then they spend 
(net receipts 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 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-8-5 (Decade One) as compared to Table B- 
8-3 shows that alternatives with higher net receipts 
in Decade One generally have higher P W s .  This 
trend holds true in all but one case. 

This case involves Alternative NC. In Table B-8-3, 
Alternative NC has the lowest PNV but in Table B- 
8-5 it 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 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 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 costsresultinginlower PNV’s. 
As a result, Alternative NC has relatively high net 
receipts in Decade One, but a relatively low PNV. 

Effect of Nonpriced Outputs on PNV 
between Alternatives 
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 in terms of 
other units. Table B-8-6 presents information which 
is useful in understanding the relationships between 
some of the key nonpriced outputs and Present Net 
Value. It is important to keep in mind that this table 
is intended 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 ofsome nonpricedbenefits 
are complementary to the production of priced out- 
puts while the provisions of others are contradic- 
tov. The contradictory relationships generally mean 
that morenonpriced outputs can onlybeprovided at 
the expense of producing fewer priced outputs (pri- 
marily timber) and, therefore, lower PNV’s. It is a 
subjective decuion as to whether the foregone priced 
benefits are compensated for by the increased out- 
puts of nonpriced benefits. 

Maintaining and enhancing the lifestyles of Central 
Oregonianswas identified asone ofthemoreimpor- 
tantnonpriced benefits. This iscomprisedofseveral 
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 w111 cover these as sepa- 
ratenonpriced outputs and in no particular order of 
importance. 

Maintaining and enhancing economic viability can 
mean many things to different people and can be 
measured invarious ways. Table B-8-6 presents the 
change in the number ofjobs 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 8-8-5 
FIRST AND FIFTH DECADE AVERAGE ANNUAL CASH FLOWS 1/ 

AND 
NONCASH BENEFITS BY ALTERNATIVE 

(Million Dollars) 
(Alternatives Are Ranked in Order of Decreasing Net Receipts) 

Total Costs 

Net Receipts 

Non-cash Benefits to Users 

I I A L T E R N A T I V E S  I 

120 12 8 13 1 145 130 11 4 

7 4  7 4  7 1  3 5  4 2  2 6  

108 109 103 107 10 5 11 0 

I I I E-Dep I NC I 6-Mod 1 A 1 C-MOD I 

DECADE 5 
Total Receipts 21 5 184 187 25 3 

I DECADE1 Total Receipts 

20 2 18 7 

I 194 I 202 I 202 I 179 I 172 I 140 I 

Net Receipts 

Non-cash Beneflts to Users 

10 5 8 9  7 8  12 8 9 5  8 7  

13 6 13 2 11 6 125 12 5 14 3 - 

I Total Costs I 109 I 9 5  I 109 I 124 I 107 I 100 I 
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Maxi- NC EMOD E-DEP 
mum 

outputs 

PNV (MM $) 512 380 452 471 

Change in Jobs from Current Situa- 234 Un- 176 196 
tion known 

I A GMOD 
Pre. 

ferred 

475 421 395 

118 57 -101 

I 1st Decade Average Annual ASCI I I I I I I I I . 
MMCF 
MMBF 

Elk (No of Elk5th Decade) 

23 4 NIA 21 8 20 6 19 0 19 3 156 
142 NIA 130 123 115 115 94 

4040 Un- 1700 2780 2620 2690 3700 
known 

Deer (No of Deer 5th Decade) 

Forage Production 
(1st Decade MAUMslrr) 

Old Growth (M Acres 5th Decade) 

Snag Habitat for Cavity Nesters 
(% of potential, 5th Decade) 

Riparian Areas in Excellent Condition I (M Acres 5th Decade) I 5 4  I 5 4  I 175 I 9 4  I 175 I 5 4  I 175 I 

22,600 Un- 17,210 22,600 22,600 22,600 22,600 
known 

1053 775 75 0 790 75 0 77 5 73 1 

94 0 40 0 42 4 55 0 55 1 53 0 78 2 

70 52 33 55 54 52 69 

I I I I I I I I I 

Timber Hawest 31 

~ I Roadless- Allocated (MAcres) I! I 599 I 2 9 1  I 107 I 273 I 384 I 31 2 I 41 0 I 

182 1 1638 1570 1451 143 4 1465 

I I I I i I I I I I ScenicCorridors (MAcres) 2/ I 1027 I 835 I 344 I 462 I 41 7 I 835 I 101 1 I 

l/Totel acreage for lands allocated to management ereas With unroaded rffireabon emphaslo (W. F6, F10, F4, G61 

2/ Totel acreage for lands allocated i o  managment weas with visua msource emphasis (05, D6, 07, G13. F25, F26, F27) 

J/ First dffiade - Acres with Umber h m S t  prescription 
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into the economic base from which the local Gov- 
ernments can promde semces to residents of the 
area In general, both of these have complementary 
relationshipswith the production ofpriced benefits. 
“Payments to counties” is calculated as 25 percent 
of total Forest SeMce receipts, 95 percent of which 
are related to harvesting timber. In turn, many jobs 
in the local economy are directly related to the 
amount of timber and recreation supplied from the 
Ochoco National Forest. Table B-Sdindicates that, 
as the production of priced timber decreases, so do 
the payments to counties and potential number of 
lobs 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 
personal 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 a slight downward pressureon 
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 
retention scenic 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- 

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 a serious problem 
in the past, alternatives which greatly increase the 
amount of acresharvestedwill makeit moredifficult 
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 planning process. The 
following paragraphs examine this issue. 

The primary economic impacts resulting !?om changes 
in output levels on the Ochoco National Forest are 
felt in 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 fiom changes 
in output levels in the Ochoco National Forest are 
minorwhencompared to the totalemployment base 
of the counties. Total employment for the three 
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counties is estimated tobe approximately9,lOOjobs. 
Approximately 20 percent of these jobs rely on 
Ochoco National Forest outputs. 

Allalternatives have less than two percent changein 
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 (logging, 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 ofthe economyranges from a decreaseof 
three percent in Alternative C-Modified to an in- 
crease of four percent in 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 
altematives in theu recreation output levels mcrease 
and, therefore, become an important factor account- 
ing for the  variation 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- 
her volume is regulated in cubic feet for all alterna- 
tives. In all alternatives, diameter of harvested mate- 
rial will b e  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 
all alternatives, even if managed under nondeclining 
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 so is the species mur. Given the 
same amount of timber volume, pine would have 

more positive economic effects than mixed conifer. 
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 mur of species does not Gary 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 estmates show the State’s population 
to be increasing at an annual rate of roughly two 
percent. To the extent that an alternative empha- 
sizes thedevelopment ofcapacity for diverse recrea- 
tion opportunities, recreation use on the Forest is 
likelytoincreaseat acomparablerate. So theservice 
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 is through its payments to 
local governments in lieu of taxes. The Forest Serv- 
ice 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- 
ceiptsare notonlyrelated to the amountofvolume 
which an alternative proposes to sell, but also the 
mixofspecies. With that in mind payments to coun- 
ties by alternative wdl 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 
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the nation as a whole. Appendix A fully discusses 
each of these ICOs and the relevance of the re- 
sponse indicators. The major ICOs wth the great- 
est influence on the alternatives, and their associ- 
ated response indicators are as follows. 

1. Timber Supply and Forest Management: 

allowablesale quantityin cubicfeet, first and fifth 
decade 

allowable sale quantity in board feet, first decade 

average annual salvage 

uneven-age 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 Livestockusein AUMs, 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. OldGrowth 

acres allocated/dedicated to old growth empha- 
sis. 

10. Fuelwood Supply: 

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: 

areas available for wnter recreation pursuits. 

13. Anadromous Fish 

production ofsteelhead 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 
econonuc values and the responses of the alternatives 
to the issues, concerns, and opportunities (ICO’s). 
The pu’pose IS to identify economic and noneconomic 
comparisons and trade-offs that can he quantifiedas 
IC0 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 economicvalues and quantfied 
indicators of responsiveness to ICO’s are tabulated 
(Table B-8-7). Finally, differences and similarities 
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M Acres 
M Acres 

TABLE 8-8-7 
INDICATORS OF RESPONSIVENESS OF ALTERNATIVES TO 

ISSUES, CONCERNS, AND OPPORTUNITIES 

- 
54 

- 
54 

100 
17 5 

ALTERNATIVE 

Resource Output or Item I NC 
Unlt of 

Measure A I C-MOD 

Allowable Sale Quantity 
WQ) 

1st Decade 
5th Decade 
1st Decade 

MMCF NIA 
MMCF NIA 
MMBF NIA 

21 8 20 6 19 0 
21 8 16 1 190 
1300 123 0 1150 

193 156 
193 156 
1150 94 0 

Average Annual Salvage MMBF I 14 I 6 

Uneven-Age Mgmt M Acres I 0 0 I 170 

PNV Million$ 1 380 452 I 471 I 475 421 I 395 

Estimated County Receipts 
M v S  I known IJn- 45 I 51 I 49 

35 
43 I 

176 1 ;: 1 118 

70 0 79 0 70 0 
800 60 0 

100 - 10 0 
175 17 5 

Estimated Change in Jobs 

Livestock Use 

1st Decade 
5th Decade 

57 -101 

77 5 73 1 
79 1 74 4 

known 

AUM'sNr 

7 7 5  

Riparian Areas in Excellent 
Condition 

1st Decade 
5th Decade 

Miles of Primary Road 
Open and Maintained 
-End of Planning Period #Miles I 4T14 4800 I 4776 1 4734 4774 I 4743 

Miles of Roads Closed 
1st Decade 
5th Decade 

#Miles I I= 
694 I 1520 
1734 3224 2123 2082 21 85 

Deer Population 
5th Decade 

Elk Population 
1st Decade 
5th Decade 

# 
known 

17,210 22,600 22,600 

2780 2620 

22,600 22,600 

2690 

I 
# 

Un- 
known 

M Acres 291 4cres Allocated-Unroaded 
I/ 
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Resource Output or item 

M Acres 
M Acres 
M Acres 
71 4 
M Acres 

~ ~~ ~ 

Scenic Resources 
Preservation 
Retention 
Partial Retention 

Allocated 21 

J 
383 395 43 3 42 0 383 509 

1022 607 70 7 968 1022 155 6 

28 1 59 4 32 4 71 4 61 5 
344 462 41.7 83 5 101 1 

Old Growth 
(Allocated) 3/ 

M Cords 

% of Po- 
tential 

Acres 

Fuelwood Supply 
1st Decade 

Snag Habitat for Cavity 
Nesters 

1st Decade 

5th Decade 

140 150 13 1 13 0 14 0 120 

Un- 43 46 47 46 51 

Un- 33 55 54 52 69 
known 

known 

28,630 35,065 58,120 31,950 48.710 Area Allocated To Recre- 
ation Emphasis 41 

~ 

#Miles 

Anadromous Steelhead 

1st Decade 
5th Decade 

~ ~ ~ ~ ~ 

None 95 0 95 0 95 
None 190 0 190 0 190 

Total Miles of A N  Trails 
1st Decade 
5ih Decade 

Round Mountain Recreation 
Emphasis 61 

-, 

Of I NC I E M 0 0  I E DEP I I-Preferred I A I C-MOD I Measure 

M Acres 
32,860 I I 18,740 I 26,340 1 19,996 I 36,970 I 45,030 1 

SHCl S i  I I I I I I I 
I 121 I 121 I 121 I 121 I 121 I 121 

(M smolt) I 
I 220 I 220 I 220 I 220 I 220 I 220 I 
I 1 I I I I I 

O I  O I  
Acres I NIA I 1,000 I 0 I 1,000 I 

11 Total acreage for lands allocated i o  management areas with unroaded recreation emphasis (D9. F8, FIO, F11, G8) 

21 Total acreage for lands allocated to management areas with visual resource emphasis (D5. 06, D7, G13, F25, F26, F27j 

31 Total acreage for lands allocated to management areas with old growth emphasis (D4, F6, G5) 

4IToial acreage for lands allocated to management areas wlth recreation emphasis (D9, DIO, D11, F7. F8, FIO, F11, F13, F14, F16, F17, 
F19. G8, G11, G12, G14) 

51 SHCl Steelhead Habitat Capability Index. thousands of smolt 

61 Acres on Round Mountain wiih reoreation emphasis (applies to Round Mountain National Recreation Trail) 
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among individual alternatives are summarized in 
terms of major trade-offs among competing Objectives 
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 envlronmental quality. Demands and prices 
for commodity 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 area. 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 
theForestispredicted toriseabout59percentinthe 
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 20.4MMCF (136.5 MMBF) in 1984, 
as a result of the Oregon Wilderness Bdl. A similar 
value was not calculated for the alternatives It would 
beequivalent to a maximum timber FORPLANrun 
for each alternative if unsuitable acres were in- 
cluded in 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 (see Table B-8-8) It was calculated for the cur- 
rent plan by: (1) reducing the acreage base by the 
acres ofmarginal1and"thatwedidnotplanto 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 yeld 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 in acres of intensive management prac- 
tices or in marginal land treated from what was 
programmed. This was originally calculated to be 
19.86 MMCF (132.7 MMBF) and was adjusted in 
1984 to 19.46MMCF(129.8 MMBF). This is equiva- 
lent to the AllowableSale Quantity(ASQ) plus the 
salvage volume. 

Table B-8-8 displays the past actual sold and cut 
volume,planned harvestlevel from theexistingplan, 
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 All volumes 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 andbenchmark is also presented inTable 
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. 

"The current plan did not have a categoly called "unsuitable" so there was no reduction in the available land base for lands that could not be 
reforested It dhd have a categoiy called "marginal" which included steep slopes and crltical soils, and stagnated submerchantable lodgepole 
Some harvesting was programmed from these lands but ltwas a separate sloDe component and could not be substituted for "standard" volume 
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TABLE B-8-8 
COMPARISON - PAST, PRESENT, AND ALTERNATIVE TIMBER OUTPUTS 11 

(First Decade Volumes in MMBF) 

TIMBER OuTplJl ACTUAL 
CQMWNEM 107- Annual Ave. 

%Id I Cut 

(Est percent change In next five 
decades) 81 

SAWMBER (NmhacgeaMe) 
negligable In exIsUng or planned 
program 

I I  
CONVERTIBLE PRODUCTS 

F I D W w d  71 I 27 I 27 

TOTAL PfU) I 1382 I 1101 

EWTING 
1880 TM Plan 

P A H  2/ - 
I27 1 
95 
27 

1288 

0 

Unestimatad 
n exlrllng or 

planned 
P w a m  

uneMmated 

A L T E R N A T I V E S  

PLPiHNEO VOLUME BY ALTERN4TlVE FOR FIRST OECADE 

Change In E DEP 1% mostly due to 
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TABLE 8-8-9 
Timber Resource Management information by Benchmark and Alternative 

E-DEP 
I Preferred 990 

970 
CMOD 459 895 

NIA I NfA I NfA I NfA I NfA I 311 
2 2  789 21 8 2 0  130 21 9 
2 0  760 ma 2 1  123 193 
1 8  782 19 0 1 9  115 190 
2 0  740 193 2 0  115 19 5 
1 9  751 158 1 7  94 158 

11 Tentatively 4upabLe land tal di dmrsmaUVer k 533 M Aues 

2IThis lo based on 1872 land cI~~stl8cation system and edpsted for Amendment f l  ofme Timber Plan 
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It isestimated that thesellvolumehasincluded90 to 
100 MMBF of pine in recent years. The current 
inventory shows 67 percent of the total volume is in 
ponderosa pme (see Appendm E). So the pine harvest 
in all alternativeswillbe67plus orminus fivepercent 
of the total harvest volume. However, the actual 
pine 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 

NC 

8-*100 

E-DEP 

A 

C-MOD 

I 
I 

I 
I 

I 
I 

Alternative Ahas the highest volume ofpine 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 maintain the highest level of pine 
during the first five decades of all the alternatives. 

Alternative E-Departure has a first decade volume 
of87MMBFanddeclines to anestimated52MMBF 
in the fourth decade. 

Alternative C-Modified would provide about 63 
MMBFin the tint decade, remaining constant through 
the fifth decade. 

The pine volume in the long term (decades SIX and 
beyond) depends on harvest level and intensity of 
management Alternative I provides for a stabiliza- 

tion of the ponderosa pine harvest over time, as do 
the other alternatives. 

Uneven-aged Management 
Uneven-agedmanagement has been included in Al- 
tematives B-Modified, GModified and L This silvicul- 
tural system was included in these alternatives in 
response to public interest in its application as an 
alternative to clearcutting. Expectations would be 
increasedsize of ponderosa pine crop trees (20 inch 
DBH), improved conditions of forested habitat for 
wildlife and more desirable scenic qualities. 

The rangeof acreageof ponderosa pinewhichwould 
be managed with uneven-aged silvicultural systems 
is shown in Table B-8-7 and Figure B-8-2. 

Figure 8-8-2 
Uneven-Aged Monogemen1 Ponderosa Pine Acres 

Fir91 Decade 

Social and Economic Wants 
and Needs of Local 
Communities 
This section compares and discusses the economic 
consequences of the alternatives. The comparisons 
focus on present net value (PNV), market and 
nonmarket values, costs, net receipts, returns to 
treasury, and non-cash benefits. Each alternative 
has non-quantifiablebenefits andcostswhichshould 
also be considered when attempting to rank the 
alternatives in 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) is the primary quantitalivc 
measure of economic efficiency used for all bench- 
marks and alternatives. It IS 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, dsmunted 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 appendtx 

The Max P N V  benchmark and six alternatives are 
ranked by decreasing PNV in Table B-8-10. Table 
B-8-12 prowdes further detail on discounted costs 
and benefits by resource group. The Max PNV 
benchmark is provided as a reference point only. It 
is 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 c a t s  As timber harvest levels decrease a c r w  
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 
resourceob~ectives (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 
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- 

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 is 
also based on a programmed harvest level of 129 
MMBF. 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 energyresources. However, very httle testlng 
and development bas 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 theTreasury andto 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 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, 76 percent (Alternative C-Mod) 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 maintenancecosts remain fairly 
constant over time except for alternative E-depar- 
ture’s where timber volume declines over time. 

Fured costs represent a relatively small portion of 
the total costs (20% to 30%). The remainder of the 
cost foreach alternativevarieswith theobjectivesof 
the alternative. 
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Costs associated with timber practices and harvests 
constitute a large portion of the totalcosts 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 hghest 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 
Thetotaleconomicbenefitsofthe altemativescome 
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 economicbenefits of 
the alternatives. Other market outputs include live- 
stock grazing, campground use, special use permits, 
and minerals leasing. Assignedvalues represent the 
unit price of an output not normally exchanged in a 
market. Various analytical techniques were used to 
estimate values that peoplewould be willing to pay 
for these benefits. Outputs with assigned values 
include dispersed recreation, wilderness use, hunt- 
ing, 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. 

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 
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 
economicvalue ofthe resource and the fees actually 
paid to use that resource. Table B-8-11 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 receive more money than they spend 
(net receipts are positive). Fish and wildlife provlde 
the most noncash benefits in all alternatives, fol- 
lowed by recreation, then range. Timber provldes 
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 producingnoncash 
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 P W s  
This trend holds true in all but one case. 

Thiscase involves Alternative NC. InTable B-8-10, 
Alternative NC has the lowest P N V ,  but in Table 
B-8-11, it 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 is 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 thenet receiptsfor AlternativeNCdropinrank 
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Net Receipts 

Non-cash Benefits to Users 

DECADE 5 
Total Receipts 

TABLE 8-8-1 0 

7.4 7 4  7 1  3 5  4 2  2 6  

108 109 103 107 105 11 0 

21 5 184 187 25 3 20 2 18 7 

PRESENT NET VALUE AND 
DISCOUNTED COSTS AND BENEFITS OF ALTERNATIVES 

(Million Dollars) 
(Ranked by Decreasing PNV) 

Net Receipts 

Non-cash Benefits to Users 

TABLE 8-8-1 1 
FIRST AND FIFTH DECADE AVERAGE ANNUAL CASH FLOWS I/ 

AND 
NONCASH BENEFITS BY ALTERNATIVE 

(Million Dollars) 
(Alternatives Are Ranked in Order of Decreasing Net Receipts) 

105 8 9  7 6  12 8 9 5  8 7  

13 6 13 2 11 6 12 5 125 143 

I I A L T E R N A T I V E S  I 
I I I I E-DeD I NC I B-Mod I A I C-MOD 

DECADE 1 I Total Receipts I 194 I 20.2 I 202 I 179 I 172 I 140 

1 Total Costs I 120 I 12.8 I 131 I 145 I 130 I 114 

1 Total Costs I 109 I 9 5  I 109 I 124 I 107 I 100 
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TABLE 8-8-12 
DISCOUNTED BENEFITS AND COSTS BY RESOURCE GROUPS 

(Millions of Dollars) I/ 

PNV 

OlSCOUNTEO PRICED BENE 
FKS BY RESOURCE 

nmtw 

A L T E R N A T I V E S  
(Ranked bv Decreasina PNW 

475 471 452 421 399 380 

4228 415 S 4461 392 4 322 4 413 

Developed K Dlepsned 
RecmaUO" 

Ftrh &Wildllfe 

Range 

84 8 851 76 7 75 7 86 4 72 3 

154s 152 1 151 C 1497 181 5 103 

205 2 0 5  2-28 202 19 1 186 

i Mlneral8 I 190 I 190 I 180 I 190 I 190 I 182 I 

Oewioped B DiSpeMd 
RecWP,tb" 

FtOh &Wildlife 

Ran40 

OlSCOUNlEO COSTS BY MA. 
JOR CATEGORIES 

Timber I 498 1 507 I 701 I 848 I 411 I 59 1 
11 7 8 2  113 5 2  127 5 1  

6 9  6 9  7 4  5 7  9 4  8 

8 1  8 3  83 7 9  7 5  9 

I Roads I e82 I 828 I 957 I 840 I 8D5 I 87 I 

Other 2/ 594 59 9 635 637 57 7 55 I 

l /  Direct comparisons of benefits and costs by individual r e ~ ~ u r c e  provide broad indications of specific relationships, hut they may be misleadtng 
because many costs are nonseparable under multiple-use management 
21 These costs Include general administration, cultural resources, lands and minerals, human resources. 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 alsohigher costsresultinginlowerPNV’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 netre- 
CeiptsandPNV’sisnotasstrongasitwasCorthefirst 
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 
B is ranked higher by net receiptsin decade five than 
in decade one. Because of the PNV discounting 
computations, high returns in early decades will af- 
fect the PNV more than high returns in later dec- 
ades. The exception is NC, because the drop in 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- 

5 5 -7 

causemuchless road buildingisnecessaryin 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 in 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 
hunting 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 highcommodity 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 mur of outputs (see Table B-8-13); 

The amount of the Forest budget; 

The amount of 25 percent monies paid to the 
counties. 

Sawmills 25 18 

TABLE 8-8-13 
CHANGES IN EMPLOYMENT FOR VARIOUS 

ECONOMIC SECTORS BY ALTERNATIVE 
(Number of Jobs - First Decade) 

10 9 -1 4 

I EMOD I E-DEP I I Preferred I A I C-MOD 

Retail Trade produced by Wood Products 
Industries and 25% monies 

Retail Trade produced by Recreation 

Total, All Sectors 

15 16 6 3 -22 

21 49 45 18 51 

176 196 118 57 -101 

Remanufacturing I 3 5 1  3 0 1  8 1  3 1  -55 
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indirect Effects 
The prewously 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 sawmill workers, Alternative B- 
Modified would increase employment by 44 jobs, 
which is around four percent of total logging and 
sawmill employment. Alternatives A, I, 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 GModfied). None of these changes 
is considered to be significant. However, the re- 
manufacturing industq 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 FEE. 
Merchants benefit from any alternative. The small- 
est gain,21 Jobs, isin Alternative A, thelargest 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 areconsidered to understate thegains 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 family. 
Effects on Leisure Lifestyles 
Alternative C-Modified would provide for the most 
recreational activities. Elk and fish are at the highest 
IeveIsof any of the alternatives, as are opportunities 
for roadless recreation. Landscapes appear most 
natural to the driver or hiker. Fuelwood gathering is 
the one activitywhich is at its lowest. 

At the other end of the scale, Alternative A pro- 
wdes, in general, the least recreational opportuni- 
ties. Roadless areas and fish are at the lowest levels. 
Unlike the other alternatives, there is no construc- 
tion of trails for hiking, ATV’s, cross-countryskiing, 
or snowmobiling. 

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. 

AlternativesE-Departure and I provideaninterme- 
diate situation. Alternative Iprovides more roadless 
areas, trails, and fish; 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 ofwhether 
a given alternative wlll tend to uni@ or polarize a 
community. While a diversity of opinions in a com- 
munity IS generally desirable, it is assumed that po- 
larization of the community is harmful and that 
cohesion is beneficial. It is further assumed that 
polarization wl11 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 someextent 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 is the one alternative judged 
likely to promote some degree of community cohc- 
sion. 

Livestock Grazing and 
Allotment Management 
Alternatives E-Departure, I and B-Modified all seek 
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 accordmgly shom the lowest forage 
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E-OEP 

A I  
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production for livestock. Alternatives NC and A 
maintain about the current level of forage production 
over time. 

0 1st 0.COdl 
I 5th Oecodi 

~ 

Riparian Area Management 
All alternatives show some progress toward meeting 
the public and management concems 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. Altemative 
E-Departure would improve more acreage by add- 
ing additional enhancement work on key trout fiih- 
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 8-8-4 
Riparian Are0 8" Excellent Condition 

By the Fifth Decode 

8-MOO 

L-OEP 

c-MOO NEiEl 0 5 iha"sond3 10 Of Acres 
20 

Transportation System 
The primary difference between the alternatives is 
in the management strategy for the miles of road 
maintained open for public travel. All alternatives 
closeandorrestrict useonsomeroads to protect the 

investment, to provide for public safety, to reduce 
soil erosion anddegradation ofwaterquality, and to 
increase the wildlife habitat effective in key areas on 
the Forest and Grassland. 

Figure 8-8-5 
Miles of Road Maintained for Public Trove1 

By the Fifth Decade 

NC 
8-MOD 

E-OEP 

M e 3  

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 maintained. Table B-8-7 and 
Figure B-8-6 illustrate the responsiveness of each of 
the alternatives. 

Figure 8-8-6 
Potential Elk Population 
Fir4 and Fifth Decade 

0 1*1 occodc 
I 5th oecdc  8-MOD 

E-OEP 

I I 

Table B-8-7 and Figure B-8-7 illustrate the areas al- 
locatedor dedicated to awildlife management strat- 
egy (includes old growth and eagle roosting areas 
but is reflective of emphasis for big game). 

Figure 8-8-7 
Are0 Allocated to Wildlife 
Time Spon Life of Plon 

NC 

B-MOD 
F-OEP 

C-MOD 

0 
Ihousondr 0, Acre3 
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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 illus- 
trate thearea thatwillbemaintained inanunroaded 
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. 

Old Growth 
Old Growth areas have been designated according 
the Regional definition for all all the alternatives 
considered in this FEE. The range of acreage allo- 
cated is 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 allocationswith total existing old growth 
rapidly depleting over time. On the other end of the 
spectrum, alternatives such as C-Modified with 
amenityvalue emphasis, allocate larger areas to old 
growth and will retain larger acreages over time. 

Figure 8-8-8 
Area Allocated to Unraaded Monogement 

By the  F i l th  Decade 

8-h100 

E-OEP N;r 
c-uno 
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Scenic or Visual Resources 
Public and management concerns for the mainte- 
nance of the scenic qualities on the Forest and 
Grassland resulted in 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 8-8-9 

lime span Life Of Pian 
Are0 Allocoted to Scenic Resource Monogemenl 

8-MO0 

E - o w  

C-MOD ELzl 0 10 Thourond. 40 of 50 A C r C I  Bo 100 

Figure 8-8- 10 
Arm Allocated to Old Growth Monagement 

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 
in available fuelwood would shadow the decline in 
timber harvest. 

Figure 8-8-1 1 
Fuelwoad Supply 

First Decade 

E-OEP 

c-MOO B-~lEzzl Thourondr 5 D l  Cords PCi 10 "Cor 
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The fuelwood supply for each alternative for dec- 
ades one and five is presented in 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 ability 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 illustratedin Figure 
B-8-12 

~ 

I Figure 8-8-12 
Percentage Of Potent8al Snog Habttat 

Decodes One and Five 1 

Winter Sports 
All the alternatives are responsive, to a degree, to 
the public interest in hawng areas available Cor winter 
recreation. All the alternatives except for NC and A 
would promde 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 sluing 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 

maintenance or enhancement of steelhead produc- 
tion. Fstimated smolt production over time is dis- 
played in Table B-8-7. It is 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 Summit Historic Trail is presently designated as 
a National HistoricTrailandwould retain that status 
for all the alternatives. Alternative I allocates 9,560 
acres to protect the exsting integrity of the trail and 
to preserve its historic and related scenic qualities. 

Off-Road Vehicle (ORV) Use 
The off-road vehicle use issue is an administrative 
problem Cor 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 areas 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 Cor eagle 
roosting management areas (570 acres) for all alter- 
natives. 

The Bandit Springs area, in Alternatives B-Modi- 
fied, E-Departure, I and GModified, 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 
eight 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 April) to 
protect such resources as big game winter range on 
186,790 acres amounting to 20 percent of the Forest 
and Grassland. 
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Alternatives B-Modified, C-Modified and I would 
begin to develop an ATV trail system 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 altematives 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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