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DESCRIPTION OF THE ANALYSIS PROCESS





I.	INTRODUCTION 








A.	PLANNING PROBLEM





The USDA Forest Service is responsible for determining how best to manage National Forest System lands based on public desires and land capabilities.


The Colville National Forest is  1.1 million acres of forested mountain ridges and valleys, meadows and old homesteads, cool, clear lakes and streams, wilderness, and hundreds of species of wildlife and fish, including the grizzly bear and mountain caribou.


Canada borders the northern edge of the Forest with the Idaho Panhandle National Forests on the east and the Okanogan National Forest to the west.  The Colville National Forest is a major source of outdoor enjoyment for the local communities and the city of Spokane to the south.


Major mountain ranges in the Forest are the Kettle Range and the Selkirks.  Elevations range from 2,000 feet in the valleys to 7,300 feet at Gypsy Peak.  Two major rivers, the Columbia and Pend Oreille, flow through the Forest.


The Forest receives many uses ranging from timber management to wilderness recreation.  The annual timber harvest ranges from 70 to 100 million board feet.  The wide variety of recreation opportunities on the Forest attract 800,000 visitor days annually (between Draft and Final:  visitor days annually = 1,036,000).  Recreation activities include downhill and cross-country skiing, camping, hunting, swimming, gathering of forest products and many more.  Grazing occurs across the forest with 35,000 animal unit months currently being used.  Northeast Washington is prime deer hunting country.  There are about 350 known species of fish and wildlife on the Forest, several of which are threatened and endangered.


The Forest’s major contributions to the local economy include timber, recreation, and range.  The largest towns in the area include Colville, Chewelah, Newport, Kettle Falls, and Republic.  Ione, Metaline Falls, Northport, Usk, Addy, Arden, and Curlew are other important population centers.  Forest headquarters and one district office are located in Colville.  Other ranger district offices are located in Newport, Kettle Falls, Republic, and Metaline Falls.  The Curlew Job Corps Center is located north of Curlew.


Principal highways serving the area are U.S. 395 and State highways 20 and 21.  Numerous county roads cross the Forest, providing access for the general public.


Public interest regarding the Forest includes divergent viewpoints about the use of market commodities such as timber, grazing, and energy and nonmarket commodities such as wilderness, unroaded recreation, scenery, wildlife, old-growth and habitat diversity.  The major goal of planning is to provide enough information to help decision makers and the public determine which combination of goods, services and land uses will maximize net public benefit.  (This concept is further discussed in Section IV of this Appendix.)  The National Forest Management Act (NFMA) and the regulations developed under NFMA (36 CFR 219) provide the analytical framework to address this objective.  The requirements of the National Environmental Policy Act (NEPA) and its regulations (40 CFR 1500-1508) must be applied in the analysis process.


Between the Draft and Final the following major changes were made:


Uneven-age management tables were developed.


Existing yield tables are now based on Stage’s Prognosis Model.


Selling values have been revised to reflect varying species mixes in the existing, managed planted and natural regeneration stands.


Selling values and logging costs have been revised to reflect costs or values by diameter.


Natural regeneration has been revised regarding Douglas-Fir working group and success percent.


Board Foot/Cubic Foot conversion factor has been revised.


Adjustments for defect, breakage, mortality, wildlife trees and holes have been revised.


Diameter of regeneration condition class to reflect total stand rather than overstory diameter has been revised.


Dispersion has been revised.


The minimum level option in the precommercial thin next and remove next condition classes has been removed.


Marten is now managed Forestwide.


Caribou recovery zone has been revised.


Recreation outputs were increased based on new demand figures.





For further detailed information see Forest Planning records.





B.	PLANNING PROCESS





The planning and environmental analysis process brings a new outlook and a new technology to National Forest System land management, principally:  (1) processes formerly used to make individual resource decisions are now combined to help make integrated resource management decisions, and (2) new mathematical modeling techniques are used to assist in solving land use problems, including identifying the most cost-efficient pattern of land management.  The ten step planning process is discussed in the NFMA regulations and in Chapter I of this document.  Briefly, the ten step planning process can be broken into three phases:  the judgemental phase (steps 1, 2, 7 and 8), the analytical phase (steps 3, 4, 5 and 6), and the execution phase (steps 9 and 10).


1.	Judgemental Phase





Step 1 - Issues, Concerns and Opportunities:


This step is addressed in depth in Chapter I and Appendix A of the FEIS.  This step involves the identification and evaluation of public issues, management concerns and resource use and development opportunities.  The public issues and management concerns were investigated and evaluated in order of their apparent importance.


Step 2 - Planning Criteria:


Chapter I addresses planning criteria and their development.  Criteria were developed to guide the planning process for activities ranging from collection and use of inventory data to analysis of the management situation to the design and formulation of alternatives.  The planning criteria were developed by the Interdisciplinary Team and are generally based on the items presented in CFR 219.5.©.


Step 7 - Evaluation of Alternatives:


The alternatives were evaluated by the Interdisciplinary Team.  The Team used planning decision criteria to evaluate the significant physical, biological, social, economic, and environmental effects of each alternative.  Comparative analysis of the alternatives was done to compare economic efficiency and distributional aspects, outputs of goods and services, and protection and enhancement of environmental resources.


Step 8 - Selection of Alternative:


In the DEIS, the responsible official recommends a preferred alternative for the FEIS using the decision criteria developed earlier in the process.  The DEIS was open for public comment and revisions were made.


2.	Analytical Phase





Step 3 - Inventory Data and Collect Information:


The Interdisciplinary Team determined what data were necessary based on the issues, concerns, and opportunities.  The analysis of the management situation, formulation of alternatives, and monitoring require data on resource capabilities, existing supply and demand, expected outputs, benefits and costs.  Existing data were used whenever possible but were supplemented with new data to help resolve sensitive issues or management concerns.  Data are on file in the Forest Supervisor’s Office.


Step 4 - Analysis of the Management Situation:


This analysis examines resource supply and market conditions and determines suitability and feasibility for resolving issues.  Analysis requirements include:  (1) the projection of the Forest’s current management program; (2) determining the Forest’s ability to produce a range of goods and services from the minimum management to maximum production; (3) evaluating the feasibility of reaching the national production goals (RPA targets) and social demands identified as issues and concerns, and; (4) identifying monetary benchmarks which estimate the output mix which maximizes PNV (or minimizes the cost) of resources having an established market or assigned value and meeting other departure analysis requirements.  The analysis of the management situation document is on file in the Forest Supervisor’s Office.


Step 5 - Formulation of Alternatives:


The information gathered during the first four planning steps is combined and analyzed to formulate alternative management plans. 


The alternatives reflect a range of resource management direction to provide different ways to address and respond to the major public issues, management concerns and resource opportunities.  Each major public issue and management concern was addressed in one or more alternatives.  Management prescriptions and practices were formulated to represent the most cost efficient way of attaining the objectives for each alternative.  Both priced and nonpriced outputs were considered in formulating the alternatives.


Step 6 - Estimated Effects of Alternatives:


The physical, biological, economic and social effects of implementing each alternative were estimated and analyzed.  The alternatives were also compared to see how they meet the range of goals and objectives assigned by the Resources Planning Act.  Several computer models were used to estimate some of the economic and physical output effects, while other methods were used for remaining effects.  Effects were estimated for (1) market and non-market outputs, (2) spatial impacts of implementation, (3) short-term uses versus long-term productivity, (4) irreversible and irretrievable resource commitments, (5) minority groups and civil rights, (6) wetlands and floodplains, (7) current direction, (8) energy requirements, and (9) direct and indirect benefits and costs.  This step provides the information necessary to evaluate alternatives as discussed in step 7.


3.	Execution Phase





The final phase involves implementation and monitoring of the Plan.  The planning process does not end here.  The execution phase serves as a bridge to the next Forest Plan effort to occur ten to fifteen years from the approval date of the EIS.


Step 9 - Plan Implementation


This step covers the implementation of the Plan.  Yearly program proposals for the Forest will be developed for the various resources to be in compliance with the Plan.  Implemented projects will be in compliance with the Plan.


Step 10 - Monitoring and Evaluation


At intervals established in the Plan, management practices will be evaluated on a sample basis to determine how well the Plan objectives have been met and how closely management standards and guidelines have been applied.  New information derived from monitoring will be either incorporated in the next round of forest planning or as amendments to the Forest Plan.





II.	INVENTORY DATA FOR INFORMATION COLLECTION





A.	INTRODUCTION





One of the first tasks of the planning effort was to gather inventory data for use in formulation and analysis of the benchmarks and alternatives.  Most of the inventory data collected was needed for classifying land types with similar characteristics such as timber yields, wildlife habitat, timber suitability and logging requirements.  A geographical information system (GIS) was necessary to map a large range of Forest characteristics for manipulation and analysis.  The geographical data base was used as the main source for construction of the forest computer modeling system for analysis of benchmarks and alternatives.  The GIS used in the planning process is called the R2MAP Automated Mapping System (USDA Forest Service, 1978) with the COLMAP enhancement (USDA Forest Service, 1982).





B.	R2MAP AUTOMATED MAPPING SYSTEM





R2MAP is a computerized grid mapping system used for storing and manipulating base data.  Each Forest resource map is subdivided into 51,376 cells each 21.3333 acres in size, for a total acreage of 1,096,019 acres (between Draft and Final:  total acreage = 1,096,020).  Each map cell has a two-character symbol representing a resource attribute such as tractor or cable logging ground.  An example of an R2MAP is the logging system map.  This map shows one symbol for tractor ground and one symbol for cable ground.  The R2MAP system allows the user to create a new map by automatically overlaying one resource map on another.  An example would be to overlay the two symbol logging system map on another map such as the access map which displays accessed and unaccessed lands.  The resulting map has four symbols showing the four possible combinations and a legend displaying the possible combinations with the number of acres of each combination.  Multiple layer maps can be created with thousands of unique combinations.  R2MAP limits the user to 500 symbols (combinations) and was improved to handle 8,930 unique symbols.  This enhancement, called COLMAP, was used by the Forest instead of R2MAP because of its larger capacity.


Because the map cells in R2MAP are square and follow a pattern, it is impossible to precisely match resource information to unit boundaries as drawn on a map.  This results in producing some error in the location of information shown on the automated maps.





C.	RESOURCE MAP LAYERS DEVELOPED 





Many resource maps displaying a wide range of Forest characteristics were automated and used .  These maps were used to build the computer model, to develop alternatives, to estimate effects and evaluate alternatives, and will be used to implement and monitor the Forest Plan.  Below is a listing of automated resource maps used in the planning process with a brief description of the map, its source, and what each was primarily used for.  These maps are on file in the Supervisor’s Office.


1.	Land Ownership





Identifies National Forest System lands and other major landowners within the Forest boundary.  Source:  Forest lands records for 1980.


2.	Habitat Types





Identifies the habitat types found on the Forest as defined by Daubenmire and Pfister (Daubenmire, 1978 and Pfister, 1977).  This map was used to create the working group map.  Below is a listing of the habitat types as they were grouped into working groups.  Discussion of the working group map follows.  Source:  Forest Silviculturist using Forest inventory data.


Cedar/Hemlock Working Group





GF/Pachistima (GF-Pamy)


C/Pachistima (C-Pamy)


C/Ladyfern (C-Atfi)


C/Devel’s Club (C-Opho)


H/Pachistima (H-Pamy)


H/Beargrass (H-Xete)


H/Menziesia (H-Mefe)





Douglas-fir Working Group





PP/Bluebunch Wheatgrass (PP-Agsp)


PP/Idaho Fescue (PP-Feid)


PP/Needle Grass (PP-Stca)


PP/Snowberry (PP-Syal)


PP/Ninebark (PP-Phme)


DF/Wheatgrass (DF-Agsp)


DF/Ninebark (DF-Phma)


DF/Snowberry (DF-Syal)


DF/Pinegrass (DF-Caru)


DF/Pinegrass/Kinnikinnick (DF-Caru-Aruv)


DF/Dwarf Huckleberry (DF-Voca)


DF/Twinflower (DF-Libu)


DF/Spiria (DF-WS)


Alpine Fir Working Group





AF/Pachistima (AF-Pamy)


AF/Beargrass (AF-Xete)


AF/Menziesia (AF-Mete)


AF/Grouse Whortleberry (AF-Vaca)


WBP/Grouse Whortleberry (WBP-Vaca)


AF/Wood Rush (AF-Luzula)


�
S/Twinflower (S-Libo)


AF/Twinflower (AF-Libo)


AF/Wood Rush/Whortleberry (AF-Luzula)


AF/Wood Rush/Menziesia (AF-Luzula)


3.	Working Groups





Three productive working groups are shown on this map (Douglas-fir, alpine fir and cedar/hemlock), along with the non-forested lands and lands not meeting suitability requirements.  This map was developed from the habitat type map as discussed earlier.  The working group map was used in the development of analysis areas.  Prescriptions and production coefficients were developed for these working groups.  Source:  Forest Silviculturist using Forest inventory data.


4.	Soils





This map shows the National Cooperative Soil Survey soil types (Donaldson, et al., 1982).  This map was used to develop a map displaying subsoil erosion potential.


5.	Subsoil Erosion





This map identifies subsoil erosion potential.  Two subsoil erosion potential classes were identified (moderate and deep).   Stream sedimentation rates were developed for the two erosion classes for various activity types and ground slopes.  This map and associated sediment production coefficients were used in the modeling process to analyze the impact of land management on stream sedimentation.  Source:  Forest Soil Scientist using National Cooperative Soil Survey.


6.	Slope





Identifies ground slopes less than 40 percent, 40 to 60 percent, and greater than 60 percent.  This map was used to determine tractor logging and cable logging areas.  Source:  1973 1” = 1 mile U.S. Geological Services Contour Maps.


7.	Tractor/Cable





Developed from the slope map with slopes 40 percent and less labeled tractor ground and slopes greater than 40 percent labeled cable ground.  This map was one of the information layers used to develop analysis areas.  Source:  Forest Logging Engineer using 1” = 1 mile U.S. Geological Services Contour Maps.


8.	Existing Vegetation





Identifies the photo interpretation of vegetative types using 1979 aerial photos, plus predicted conditions which would exist if all sales sold as of May, 1985, were completely harvested.   The vegetative types shown represent the existing stocking and ages of timber stands.  They also indicate forested, non-forested, non-commercial forest lands and bodies of water.  This map was used to develop the condition class map.  Source:  Forest Silviculturist using Forest inventory data and aerial photos.


9.	Condition Class





This map identifies the existing vegetative condition of Forest lands by specifying the next most logical silvicultural treatment.  This map was developed from the existing vegetation types shown on the existing vegetation map and the lodgepole pine map.  The condition class map is one of the information layers used in the development of analysis areas.  Source:  Forest Silviculturist using Forest inventory data.


10.	Minerals





This map identifies mineral potential on the Forest.  Source:  Forest Mining Engineer using Forest inventory data.


11.	Lodgepole Pine





This map identifies timber stands containing one-third or more lodgepole pine by volume, plus ponderosa pine timber type.  This map was used in development of the condition class map.  Source: 


Forest Silviculturist using Forest inventory data.


12.	Wetlands





This map identifies wetlands on the Forest.  Wetlands were identified as per Executive Order 11990, Protection of Wetlands. 


Source:  Forest Biologist using Forest inventory data.


13.	Visual Quality Objectives





This map identifies the visual management guidelines prior to the approval of the Forest Plan.  Visual quality objectives include Preservation, Retention, Partial Retention, Modification and Maximum Modification.  USDA Handbook 462 (USDA Forest Service, 1974) provides an outline of the process to identify visual quality objectives.  This map was used during the development of alternatives.  Source:  Forest Landscape Architect using Forest inventory data.


14.	Wildlife Habitat





This map identifies existing and potential wildlife habitats.  The map was used as one of the layers of information for development of analysis areas.  The map was also used as a reference for alternative development.  Source:  Forest Biologist using Forest inventory data.


�
15.	Timber Combination





This map is the result of overlaying three maps, Condition Class, Timber Suitability, and Working Group.  The result is a map showing the working group and condition class of suitable lands.  This map was used as one of the primary information layers in the development of analysis areas.  Source:  Forest Silviculturist using Forest inventory data.


16.	Old Growth





This map identifies timber stands 250 years old or older.  This map was used to develop the Barred Owl Old Growth areas.  Source:  Forest Silviculturist using aerial photos and knowledge of Forest Personnel.


17.	Barred Owl





This map identifies those old growth forest areas to be set aside for barred owl habitat.  The process used to identify these old growth units is discussed in section VI of this appendix.  Source:  Forest Biologist using Forest timber inventory data, the old-growth map and knowledge of Forest personnel.


18.	Threatened, Endangered, and Sensitive Species





This map identifies the habitats of threatened, endangered, and sensitive animals and plants.  Grizzly bear and caribou habitat are not shown on this map, but are on separate maps.  Source:  Forest Biologist using inventory data.


19.	Streamside Management Units





This map identifies streamside management unit use classifications across the Forest.  This map was used in the development of management standards and guidelines.  Source:  Forest Hydrologist.


20.	Recreation Opportunity Spectrum





This map identifies the existing recreation opportunities on the Forest as defined per Recreation Opportunity Spectrum Handbook (USDA Forest Service 1982).  Recreation opportunity classes include Primitive, Roaded Natural, Rural, Semi-Primitive Non-Motorized, and Semi-Primitive Motorized.  This map was used in the development of alternatives and management standards and guidelines.  Source:  Forest Landscape Architect using Forest inventory data.


21.	Range Suitability





This map identifies suitable and unsuitable rangelands.  This map was used in the development of management standards and guidelines.  Source:  Forest Range Staff using Forest inventory data.


22.	Access





This map classifies lands on the Forest according to existence of local roads useful for the purpose of logging.  A Forest topographical road map, current as of October 1980, was used to develop this map.  Location of the roads, land slope, and local logging systems were considered in determining whether lands were accessed or not.  This map is one of the primary layers of information used to build analysis areas.  Source:  Forest Logging Engineer and Transportation Planner using 1980 Forest road system map and U.S.G.S. contour maps.


23.	Bottomlands





This map identifies lands receiving moderate to high dispersed recreation use.  This map was used in the formulation of alternatives.  Source:  Forest Landscape Architect using Forest inventory data.


24.	Caribou





This map identifies potential caribou habitat.  Lands are identified as early winter or late winter habitat based on elevation, working group, slope, and existing use.  This map was a primary information layer used in development of analysis areas.  Source:  Forest and District Biologists.


25.	Resourcesheds





This map identifies major drainages across the Forest.  A total of 40 resourcesheds were identified ranging from 3,000 acres to 72,000 acres in size.  Three of the resourcesheds are sources of drinking water for communities or towns.  This map was used to analyze the effects of management alternatives.  Source:  Forest Transportation Planner.


26.	Nodal Areas





This map describes the location of nodal areas.  A nodal area is a section of land from which resource outputs are tributary to a point or node on a road.  The Forest was divided into 119 nodal areas ranging in size from 1,000 acres to 39,000 acres.  This map was used to analyze the effects of management alternatives. 


Source:  Forest Transportation Planner.


27.	Viewsheds





This map identifies viewing areas from significant travel corridors.  Source:  Forest Landscape Architect using Forest inventory data.


28.	RARE II Roadless Areas





This map identifies the RARE II Roadless Areas on the Forest as per the RARE II Final Environmental Statement of January 1979.  This map was used in the development of alternatives and incorporated into Appendix C.  Source:  RARE II EIS.


29.	Grizzly Bear





Four maps were developed:  (1) Grizzly Bear Management Units, (2) Grizzly Bear Road Influence Zones, (3) Grizzly Bear Constituent elements, and (4) Grizzly Bear Habitat Components.  These maps were used in the development of management standards and guidelines for the grizzly bear and the analysis of effects of management alternatives.  Source:  Forest and District Biologists using field surveys of grizzly bear habitat.





D.	UTILIZATION OF R2MAP INVENTORY DATA





The maps described above served as the automated geographical resource data base for identifying analysis areas to be used in the computer model and analyzing and evaluating analysis results.  These maps will also be used for implementing and monitoring the Forest Plan.  The following is a discussion of how resource inventory map layers were used to generate important components of the planning model.


1.	Lands Tentatively Suitable for Timber Management





Automated resource data maps were used in the process of determining land suitable for timber management.  Refer to section III of this appendix for discussion of the process on determining suitability.  The habitat types, existing vegetation, condition class and soils maps were used in the process to identify suitable and unsuitable timber lands on the Forest.  The final product was a map displaying suitable and unsuitable lands. 


2.	Analysis Areas





The construction of analysis areas was done by overlaying  nine layers of mapping data.  The layers used were caribou habitat, marten habitat, access, working groups, condition class, land class, wilderness, research natural areas, and barred owl old growth areas.  The result was a nine layer map divided into many small areas, each having its own unique set of attributes.  As discussed in section III of this appendix, similar areas were combined to reduce the number of unique areas to a number capable of being manipulated by the various computer models.


3.	Production Coefficients





To build the various computer models, and to determine inputs, outputs, and effects inside and outside the models, production coefficients were constructed.  Production coefficients were developed for timber, range, recreation, wildlife, fuelwood, water yield, sediment yield, and minerals.  Many of the resource maps were used to identify where these production coefficients applied.


4.	Spatial Analysis





Inventory data maps were used for spatial analysis.  The resourceshed, nodal area, and analysis area maps were overlayed to form a three layer map.  Each alternative land management allocation scheme was then overlayed on this three layer map to produce maps suitable for spatial analysis.  Refer to section III of this appendix for discussion on spatial analysis using the FORPLAN and Integrated Resource Planning Models (IRPM).


5.	Alternatives





Automated resource maps were used in the process of building alternatives.  Resource layers were overlayed with each other to display possible management alternatives for various pieces of land.  The actual allocation chosen was based on the emphasis of each alternative.  The result was an automated map for each alternative showing the allocation scheme.


6.	Implementation





Automated maps will be used to help implement the Forest Plan.  The maps developed for spatial analysis will be used to identify the Forest ten-year timber sale program in the Forest Plan.  Automated resource maps will also be used to help locate project areas for other resource management activities such as wildlife habitat improvement.  Automated resource maps will serve as an excellent tool for inventory and summarization of available resources.


7.	Monitoring





Monitoring the Forest Plan implementation will require tracking large amounts of geographic resource data and comparing it with the geographical resource data used to develop the Forest Plan.  Automated maps will be the primary method of doing this.  Through monitoring, better, more reliable data bases will evolve for the next update of the Forest Plan.  In addition, the revision of the Forest Plan will require automatic maps tracking Forest Plan implementation to help identify deviations from the Plan.








III.	THE FOREST PLANNING MODEL








A.	OVERVIEW





Forest planning is a very complex process in which an enormous amount of information and interdependent decisions must be considered before an alternative management plan can be recommended as the one which best addresses the issues, concerns and opportunities which were identified at the outset of the planning problem.  Because of this, several interrelated computer models and analytical 


�
tools have been developed and utilized to help determine the decision space within which alternatives can be developed and to evaluate their associated outputs and effects.  Four computer models were used in the analysis:  FORPLAN, IRPM, ADVENT, and IMPLAN.





B.	FORPLAN





The name FORPLAN is an acronym for Forest Planning Model (Johnson, 1985).  FORPLAN is a computerized linear programming model which has its roots in RAM (Resource Allocation Model) (Navon, 1971) and MUSYC (Multiple-Use Sustained Yield Calculations) (Johnson, 1979).  It is composed of a matrix generator, a linear programming solution system called Functional Mathematical Programming System FMPS (Sperry Rand Corp., 1977), and a report writer.  Within the bounds of the matrix generator and the FMPS solution package, the user is allowed a great deal of latitude in formulating the mathematical representation of the forest planning problem to be analyzed.  Two different versions of the model have been developed.  The modeling analysis was performed with Version I, Release 14.  The system is maintained and operated on the Univac computer at Fort Collins, Colorado.


The Colville FORPLAN Model was specifically designed to help the Interdisciplinary Team analyze the timber economic and production tradeoffs associated with the timber, visual and wildlife resources, and to help evaluate the extent to which various alternative management scenarios were able to address and resolve the identified planning issues. 


One key step in the development of the FORPLAN Model was to divide the total Forest into “analysis areas”.  Analysis areas are tracts of land with relatively homogeneous characteristics in terms of the outputs and effects that were intended to capture the significant social, biological and economic differences in the way the land responds to alternative management strategies.  The focus of the delineations was upon the planning issues.


In the FORPLAN model, analysis areas were assigned to management emphases in order to represent the resource management objectives of a particular benchmark analysis or alternative.  “Management emphasis” is a FORPLAN term and is directly related to the “management areas” described in the FEIS.  Each management area contains a set of standards and guidelines concerning how the resources in that allocation are to be managed to meet the multiple use objectives of that management area.  From one to eight different management emphases were assigned to each analysis area depending on the types of management areas that are designated for the analysis area portions.


In turn, “management prescriptions” were developed to achieve the multiple use objectives of each management area.  In FORPLAN, these are referred to as combinations of management emphases and intensities.  Management prescriptions are combinations of scheduled activities and practices, and their associated outputs and effects.  The timber management prescriptions and their range of timing choices are represented as prescriptions in FORPLAN.  FORPLAN had from two to five prescriptions to choose from for each management emphasis-analysis area combination.


Which prescriptions FORPLAN selected depended upon the objective function and the set of constraints used to represent a particular benchmark or land management plan alternative.  The objective function stated to either maximize PNV or maximize the production of timber while satisfying all the specified constraints.  The constraints were designed to guarantee spatial and temporal feasibility of land allocation and harvest scheduling choices in order to achieve multiple use objectives of a benchmark or alternative.  


Once the model had determined that a feasible solution existed by satisfying all of the constraints, it would then search for the set of prescriptions and timing choices which permitted it to optimize the solution according to the specified objective function.





C.	IRPM





The Integrated Resource Planning Model (IRPM) integrates transportation and land use planning through a computer system.  IRPM is a linear program which develops an optimal solution for the objective function subject to a set of constraints.  The IRPM model is a set of site-specific or area specific resource projects and road projects which represent various land management strategies for a planning area.  In this case, the planning area is the Forest and the input information is primarily from FORPLAN.  A set of constraints is developed specifying how the road and resource projects are related to one another.  An objective function is written which states to maximize or minimize some aspect of the planning problem.  Example objective functions are to maximize timber output or maximize PNV.  The IRPM model is used to find the optimum solution to the objective function while meeting the set of constraints.  For more information on IRPM consult the “Guide to the Integrated Resource Planning Model” (Kirby, 1980).


The objective of using IRPM in the forest planning analysis process was to provide a geographically distributed solution showing where timber is to be managed as scheduled in the first two decades of the FORPLAN solution for each alternative.  The geographically distributed solution from IRPM was used in the forest planning process to:


1.	Assist in cumulative effects analysis for addressing issues such a roading of roadless areas, sedimentation in major drainages, impact on visually-sensitive areas, wildlife habitat needs in specific drainages, economic efficiency and others.


2.	Test the FORPLAN model, as developed by the Forest.  The FORPLAN model addresses timber management on a Forestwide basis.  With the geographically distributed solution from IRPM, the accuracy of resource relationships in FORPLAN can be reviewed.


3.	Provide for implementation and monitoring of the Forest Plan through a spatially distributed solution showing where timber is to be managed.


�
4.	Re-evaluate and revise the Forest arterial and collector road system.  Based on this reevaluation, a ten-year capital investment program will be developed to bring the arterial and collector road system up to the needed standard to meet travel demand and management needs.








D.	ADVENT





ADVENT was used like a computerized accounting spreadsheet designed to track and display all significant resource inputs, outputs, costs, and values related to a particular management alternative.  Selecting items to track is based on the need to address issues and concerns, meet NFMA and NEPA requirements, conduct economic analysis, and to provide the decision maker with information needed to select an alternative.  Tracking and displaying work activities and outputs is done in accordance to the coding scheme identified in the Management Information Handbook (USDA Forest Service, 1984).


Tracking and display items are provided for Decades 1, 2, and 5.  Estimation of these items is based on production functions developed by various resource specialists and staff.  This section and section IV provide further discussion of production functions.


From this information, various analyses were conducted, such as estimation of environmental effects, development of a Forest budget, and estimation of PNV and other economic evaluations.





E.	IMPLAN





IMPLAN is a computer-based input-output (I-O) model designed to assess the potential economic impacts of alternative courses of action.  Economic input-output analysis is a procedure for describing the structure of inter-industry dependencies in a regional economy.  The region, in this case is the tri-county area of Stevens, Pend Oreille, and Ferry counties.  I-O analysis is based upon the interdependence of the production and consumption sectors of the economy of the area being studied.  Its foundation rests on the concept that industries must purchase inputs from other 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 industries or to final consumers.  Thus, a set of I-O accounts can be thought of as a “picture” of an impact area’s economic structure at one point in time.  


The IMPLAN system consists of a data base of economic information from which input-output tables for the tri-county area 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 encompasses the interface between land management planning alternatives and the projections of their economic impacts.  


The IMPLAN data base has two major components:  the national-level technological matrix, derived form the Department of Commerce 1977 national input-output model; and estimates of sectoral activity for final demand, final payments, industrial output, primary inputs, and employment by county.  These county estimates provide a detailed description of the structure of the regional economy, identifying which industries are present and their relationship to other industries.


The economic effects estimated with IMPLAN are described by parameters typical of input-output studies.  Direct, indirect, and induced changes in gross outputs, employment, income, and value added are the most representative parameters used to describe impacts.  


The availability of a complete transactions table also permits the estimation of gross regional product.  Detailed employment analysis is possible by tracking employment requirements among various occupations and by accounting for the effects of either in-migration of workers or re-employment of unemployed local labor.  This information provides a comprehensive, detailed account of potential regional impacts.





F.	ANALYSIS PROCESS





As directed in the Planning Regulations (36 CFR 219.12(f)(8)):


“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 alternative.”


�
                                   FIGURE B-III-1


                                   ANALYSIS PROCESS





THIS FIGURE WAS DONE ON THE PC


�
The flowchart in Figure B-III-1 summarizes the analysis process used by the Forest.  The analysis process has two sections.  The first section deals with planning model formulation and analysis of the management situation including benchmark analysis.  The second section deals with alternative formulation and analysis.  Benchmark and alternative formulation and analysis are discussed in later sections of this appendix.


The identified issues, concerns, and opportunites and the developed planning criteria were used to develop the information and models needed to conduct the analysis.  The foundation of the analysis process is the collection, inventorying, and mapping of Forest resource data by the resource specialists.  The mapped resource information was coded into automated R2MAPs as discussed in section II of this appendix.


This automated data base and map inventory was then used to gather and structure resource information into resource input components for manipulation in the FORPLAN and IRPM steps of the analysis process.  The resource input components developed are: 1) timber suitability, 2) resource yield tables and production functions, 3) activity costs and resource values, 4) FORPLAN timber management prescriptions, 5) resource modeling criteria and constraint sets, 6) analysis areas, 7) road networks, 8) management areas with their associated standards and guidelines, and 9) management requirements.


FORPLAN was then used in the benchmarks and alternatives to analyze timber production levels and tradeoffs given certain timber, wildlife, watershed and visual constraints.  Only those lands available for scheduled timber harvest were included in the FORPLAN model.  The model was used to analyze the most economically-efficient timber-related outputs and effects associated with the achievement of the multiple use objectives of the particular analysis.  Which prescriptions FORPLAN selected depended upon the objective function and set of constraints used to represent a particular benchmark or alternative.  The objective function was usually to maximize PNV or maximize the production of timber.  Meeting this objective function was subject first to satisfying all the specified constraints.  These constraints were designed to guarantee the temporal and, in part, the spacial feasibility of land allocation and harvest scheduling choices in order to achieve the multiple use objectives for a benchmark or alternative.  The following is a list of the types of constraints used:


constraints on harvest flow, rotation length, and ending inventory;


dispersion and wildlife management requirement constraints;


constraints on the amount of analysis areas available to certain management area prescription sets;


rate of harvest constraints in scenic view and intensive recreation allocations;


constraints for thermal cover and forage in deer/elk winter range allocations;


other miscellaneous constraints such as budget levels;


ASQ harvest constraint for D-M and G-M; and


seen and unseen visual constraints.





Once the model determined a feasible solution existed by satisfying all of the constraints, it would then search for the set of prescriptions and timing choices which permitted it to optimize the solution according to the specified objective function.


The next step in the analysis process was to build and solve the IRPM model subject to the FORPLAN solution for the purpose of generating a geographically-distributed solution.  FORPLAN schedules timber management prescriptions for portions of each analysis area/management emphasis combination.  An analysis area/management emphasis combination occurs in a number of pieces scattered across the Forest.  FORPLAN schedules portions of the total acreage of an analysis area/management emphasis combination, but does not identify which pieces of the analysis area/management emphasis are involved in the schedule.  


A four layer automated map was created for each alternative for the purpose of identifying and locating the pieces of each analysis area/management emphasis combination.  A set of identical projects was written for each timber management activity scheduled in the first two decades of a FORPLAN solution for an alternative.  This set of projects represents the set of possible places on the Forest where the activity scheduled for a particular analysis area/management emphasis combination could occur.  Each project has a geographic identifier and is composed of a series of work costs and outputs values.  The amount of work or output possible at each site varies according to the number of acres available at each location.  The actual number of acres available at each location was reduced by the dispersal of opening constraint that was applicable to the management emphasis. Each project is located at a specific point or node on the Forest arterial and collector road network.  If a project is selected in the IRPM solution, it will generate traffic on the road system which enters at the node for the project.  An aggregate constraint is written for each set of projects that constrains the IRPM solution to the level of activity scheduled in the FORPLAN solution for the associated analysis area management emphasis combination.  Constraints were written to insure that sequential projects for the same location would occur as scheduled in FORPLAN.  Constraints were also written to insure that no more than 20 percent of a drainage would be in a man-caused opening status during a decade.  The Forest arterial and collector road network was modeled in IRPM as a system of links and nodes with operating costs for each link.  Improvement projects were selected as the model routed resource traffic from the projects to mills.  The solution from IRPM lists all the resource projects selected to meet the FORPLAN timber management schedule.  Aggregate summaries are listed representing output and activity levels by drainage or other subdivisions of the Forest.  The road network is listed with the traffic generated by the resource projects selected.  Road improvement projects are also identified.  The solution is mapped in color for the first and second decades.  The IRPM solution results were used by the interdisciplinary team in the cumulative effects analysis of the alternatives.


The analysis process was streamlined between the draft and final.  Errors in the FORPLAN model were corrected and modifications were only made to Alternatives D-M, G-M, and I-M.  These were the only alternatives which were rerun.  Changes in outputs in other alternatives were prorated in relationship to changes in the alternatives which were run.  IRPM was not used for the modified alternatives.  FORPLAN outputs were disaggregated proportionately over drainages using a computerized spreadsheet.


The ADVENT system (USDA Forest Service, 1978) was used to aid in the economic analysis of the benchmarks and alternatives.  ADVENT is a computer model that is used in program and budget development and cost analysis at all levels of the Forest Service organization.  The ADVENT software has several levels to it.  The first level is a data spreadsheet.  The spreadsheet capability of ADVENT was used to calculate the PNV and summarize costs and benefits for each benchmark and alternative in the planning process.  ADVENT was used because neither FORPLAN or IRPM summarize the total Forest operations.  The ADVENT spreadsheet was divided into decision variables for recreation, wilderness, wildlife and fisheries, range, timber, water, minerals, human resources, lands, facilities, protection, and general administration.  Decision variables describe packages of inputs needed to produce primary outputs (USDA Forest Service 1982).  Most of the cost and output for the timber decision were derived from the FORPLAN output.  Costs and outputs for the other decision variables were derived by the Interdisciplinary Team and are documented in working papers on file in the Supervisor’s Office.  Costs and outputs were developed for the first five decades for each decision variable.  Advent was then run to summarize costs and benefits by decision variable and to calculate a present net worth for the benchmark or alternative.  The Interdisciplinary Team used the results from ADVENT in the analysis of alternatives.


The IMPLAN (USDA Forest Service, 1983) system was used to assist the Interdisciplinary Team in estimating the socio-economic effects of the alternatives.  IMPLAN provides planning analysts with the capability to construct regional input-output models to assess the potential economic impact of alternative courses of action.  The estimated outputs of each alternative were used as input for IMPLAN to predict and evaluate the changes in the level and composition of economic activity that would occur as a result of implementing various land management planning alternatives.  The Interdisciplinary Team used IMPLAN to estimate the change in income and change in employment for the region economically affected by management of the Forest.  The economically affected region for the Colville National Forest is the tri-county area of Ferry, Stevens, and Pend Oreille Counties.  The team used the results from IMPLAN in analyzing and evaluating the effects of the alternatives.





G.	DEVELOPMENT OF COMPONENTS FOR THE ANALYSIS PROCESS





As discussed previously, one of the first steps of the Colville planning process was the development of resource input for use in later phases of the process.  How each portion of this input was developed will now be discussed in detail.


1.	Analysis Areas





One of the first steps in the development of FORPLAN was to divide the Forest into analysis areas.  “An analysis area is a collection of land areas of sufficiently similar character to be treated as if they were identical for purposes of applying management prescriptions” (Johnson, 1980).  For this task, the R2MAP computerized grid mapping system was used extensively.  Analysis areas serve as the basic unit of land in the model for which a range of prescriptions are developed to achieve various multiple use objectives.  Their delineations were intended to capture the significant social, biological, and economic differences in the way the land responds to alternative management strategies, and yet keep the model size within the limits of the FORPLAN program.


The Interdisciplinary Team began developing the FORPLAN model early in the planning process.  As the planning process evolved, several different analysis area stratifications and model formulations were explored.  The land stratification developed was based on addressing certain issues, concerns, and opportunities identified at the outset of the planning process while meeting analysis needs.  The analysis needs were to 1) provide some degree of geographic stratification, particularly for site-specific wildlife concerns (e.g., mountain caribou and pine marten habitat), 2) represent differences in management response, 3) represent economic differences, and 4) meet reporting needs.  


The land stratification used divides the 1,096,020 acre forest into 180 analysis areas.  These analysis areas represent the tentatively suitable forested land on the Colville National Forest on which FORPLAN was used to schedule timber harvesting.  The smallest analysis area is 168 acres and the largest 72,894 acres.  Each analysis area is composed of a number of land parcels that vary in size and are scattered across the Forest.  The portion of each analysis area available for timber management varies according to the allocation scheme of each alternative.  The following discussion presents the rationale behind the identification and delineation of the analysis areas. 


Each of the four levels of information used to define analysis areas is discussed.


a.	Level One





Level One of the analysis areas identifiers separates roaded from unroaded lands, and separates caribou habitat.  In the DEIS, this level was also used to separate special pine marten ranges.  On modified alternatives between the Draft and Final, pine marten range was extended throughout the Forest, so special pine marten areas are no longer delineated.


Level One Identifiers:


Caribou Habitat Unroaded  (0% Accessed)


Caribou Habitat Roaded    (100% Accessed)


Unroaded  (0% Accessed)


Roaded    (100% Accessed)





The local road access delineations proved useful in stratifying costs by analysis areas.  Zero percent accessed areas were assigned costs associated with fully accessing an area for the given logging system.  Approximately 52 percent of the Forest is unaccessed.  One-hundred percent accessed areas were assigned costs associated with reconstructing the road system for the given logging system.


b.	Working Group





The Colville National Forest timber inventory is categorized into working groups.  These working groups are derived from habitat types as defined by Daubenmire (1970) and Pfister (1977).  The Douglas-fir working group is a compilation of the Douglas-fir, ponderosa pine, and spruce habitat types.  The alpine fir working group is a compilation of the subalpine fir and whitebark pine habitat types.  The Cedar/Hemlock working group is a compilation of the western red cedar, western hemlock, mountain hemlock, and grand fir habitat types.  The following are the working group categories.


Working Group Categories:


Douglas-fir working group


Alpine fir working group


Cedar/Hemlock working group





Each working group has its own set of multiple use silvicultural prescriptions, growth and yield tables.  The cost and values used in FORPLAN were stratified according to working group.  Stumpage values were based on a stratification of species by working group.  


In addition, wildlife constraints for mountain caribou, deer and elk winter range, pine marten, primary cavity excavators, three-toed woodpeckers, and barred owl hunting and foraging areas were stratified by working group.


c.	Land Class





The land class identifier was used to stratify the land by probable logging system.  Approximately two-thirds  of the Forest is tractor logging system land, and the remainder is cable logging system land.  During the preparation of the logging system map, a small 


�
portion of the suitable, available land base was identified as requiring aerial logging methods, but this delineation was not carried forward due to its relatively small acreage.  The following are the land class delineators.


Land Class Delineators:


Tractor logging system land


Cable logging system land





The logging system delineators were useful in stratifying costs and values used in prescriptions.  Costs for site preparation, planting, stand destruction, precommercial thinning, brush disposal, and road construction and reconstruction were all stratified by logging system.  Timber stumpage values were also stratified by logging system. 


Some other resource outputs also varied by logging system.  For example, range outputs were not shown on cable ground.  





During the early stage of map preparation, some wildlife habitats were partially delineated by slope or logging system.


d.	Condition Class for Existing Vegetation





The last level of FORPLAN identifiers used to define analysis areas was the existing condition class.  This level was used primarily to identify which silvicultural options were appropriate to consider on suitable and available forested lands.  The condition class information was updated in May, 1985, to reflect timber sale activities that have occured since the beginning of the Forest planning process.


The 1973-74 timber inventory on which the plan is based identified 10 different condition classes on the Forest.  Since that time three additional stand conditions representing significant differences in existing yield, potential yield, and management cost have been identified; these are way overstocked (WOS) stands, dead and dying lodgepole pine stands, and brushfields.  At the beginning of the planning process there were a minimum of 13 different productive, suitable condition classes (actually more if one considers the variation identified within WOS and lodgepole pine stands) to be incorporated into the model.  It soon became apparent that model size limitations would not permit such a fine delineation.  As a result, several condition classes were combined based on the relatively small acreages involved or due to relatively insignificant differences in management potential.  The resulting condition classes are as follows.


Existing Condition Class:


Regenerate now (first decade)


Regenerate next (second decade or later)


Remove now (overstory removal)


Remove next


Precommercial thin next


Brushfield


Lodgepole pine


WOS-Dozer thin





Due to the time lag between the inventory and writing of the Forest Plan, the timing choices expressed in FORPLAN may not correspond directly to the prescription that the name of the condition class implies.  For example, precommercial thin next stands are actually ready for thinning immediately, and some regenerate next stands have already reached culmination and are available for immediate harvest.


These condition classes were used to develop prescription options and yield tables for FORPLAN.  They were also used to monitor the effects of alternative harvest schedules on wildlife habitat.


2.	Timberland Suitability





Timberland suitability analysis was designed to determine which lands on the Forest are suitable for timber production.  Determining timberland suitability was a stepwise process involving consideration of factors such as land availability, land productivity, regeneration difficulty, irreversible soil damage, and economic viability.  Documentation of the process to determine timberland suitability is on file at the Supervisor’s Office.


This determination began early in the process and underwent several revisions due to changes in analysis criteria and knowledge of ground conditions.  The initial determination involved evaluating land based on the following criteria:


Is it forested land (at least 10% stocked with commercial species)?


Is the land administratively withdrawn?


Is  commercial forest land (capable of producing 20 cu. ft./ac./yr.)?


Is there reasonable assurance that the land can be adequately restocked within five years?


Will irreversible soil damage occur if the land is regenerated?





Completing this evaluation involved several iterations of activities such as review of aerial photos, comparison with soil and habitat type maps, spot checking of on-the-ground conditions, comparison with adjacent Forest lands (Idaho Panhandle NF and Okanogan NF), and District and Supervisor’s Office review.  


Following completion and approval of this analysis, the suitability criteria were revised and clarified by the Regional Office.  Most of the changes centered around further stratification of noncommercial forest lands, refinements in the definition of regeneration difficulty, the availability of information regarding regeneration difficulty, and refinements in the definition of irreversible soil damage.  In response to these changes, the forest land base was again evaluated in a process similar to that described for the initial analysis.  One significant difference in the process was the coordination of land suitability screening criteria amongst the Colville, Okanogan, and Wenatchee National Forests.  The final result of this analysis was an increase in unsuitable lands from the initial determination.


Table B-III-1 displays the tentatively suitable lands for timber production for the Colville National Forest.


�
TABLE B-III-1


LAND TENTATIVELY SUITABLE FOR TIMBER PRODUCTION 


  AS IDENTIFIED IN THIS FEIS


  (Acres)


�
Not Suited For Timber Production�
Totals�
�
I. Total National Forest Area�
�
1,361,556�
�
A. Other Ownership�
�
265,536�
�
II. Net National Forest�
�
1,096,020�
�
A. Water�
256�
�
�
B. Non-Forest (Not covered with 10% tree cover)�
 56,811�
�
�
C. Lands developed for other than timber production purposes (powerline clearing,improved roads, special uses)�
 25,218�
�
�
III. Forested Lands�
�
1,013,735�
�
A. Withdrawn from scheduled timber production:�
�
�
�
1. Wilderness�
 26,606�
�
�
2. Research Natural Areas�
1,621�
�
�
3. Other (Old growth, wolf addition,  campgrounds, 49 Degrees North Ski Area, Administrative Sites, etc.�
 17,494�
�
�
0Subtotal�
 45,721�
�
�
B. Lands which lack assurance of restocking. 1/�
�
�
�
1. Lands classified as unsuitable�
126,571�
�
�
2. Lands classified as suitable�
�
192�
�
3. Lands classified as separate  suitability component�
-0-�
�
�
C. Irreversible resource damage�
384�
�
�
D. Regeneration difficulty�
69,810�
�
�
E. Regeneration difficulty classed as separate suitability component�
-0-�
�
�
IV. Tentatively Suitable Forest Land�
�
771,057�
�
V. Total of Suitable and Non-Suitable Lands�
324,771�
771,249�
�
LAND STATUS UNDER TIMBER MANAGEMENT PLAN OF 1965, AS AMENDED


Land Class�
M Acres     �
Land Class       �
M Acres�
�
Standard�
 867.7�
 Reserved�
27.4�
�
Special�
4.1�
Deferred         �
0.0�
�
Marginal�
35.2�
Other Forest     �
108.6�
�
Total Regulated�
907.0�
Non Forest      �
14.4�
�
Unregulated�
32.1�
�
�
�



1/ There is not reasonable assurance that such lands can adequately be restocked as provided in 36 CFR 219.27 ©(3).  Previously lands in this category were described as growing less than 20 cu./ft./ac./yr.





�



The next stage in suitability determination is the analysis of economic suitability.  On the Colville National Forest this was a two step process.  The first step was the determination of per acre suitability.  This process involved the development of a wide range of timber prescription intensities for the lands identified as tentatively suitable.  This process is discussed in detail in the section on prescriptions.


The amount of land identified as suitable for timber management varies by the alternative.  Some tentatively suitable lands were allocated to non-timber management emphasis in each alternative which eliminates them from the suitable land base for the alternative.  The second stage is analysis of economic suitability on the remaining tentatively suitable lands for each alternative.   Based on the management objectives of the particular alternative, some lands identified as tentatively suitable during the initial phase were identified as not contributing positively to PNV during the alternative development phase.  These lands are included in lands assigned to “minimum level” management in the FORPLAN solution for an alternative.  Minimum level lands are assigned to no timber management because of economics or the need to satisfy management requirements.  


3.	Prescriptions





The National Forest Management Act regulations define management prescriptions as “management practices selected and scheduled for application on a specific area to attain multiple use and other goals and objectives” (36 CFR 219.3).  Management prescriptions consist of a goal statement which established the purpose of the prescription and a compatible set of management practices designed to develop and/or protect some combination of resources, and create or perpetuate a desired condition.  Prescriptions were constructed within the requirements specified in 36 CFR 219.27.  The requirements guide the development, analysis, approval, implementation, monitoring and evaluation of Forest Plans with regard to:


Resource protection


Vegetative manipulation


Silvicultural practices


Even-age management


Riparian areas


Soil and water


Diversity





The process of identifying and subsequently developing management prescriptions began with a review of the issues, concerns, and opportunities (ICO’s).  From this review a set of management emphases were identified which was related to decisions regarding land allocations or standards and guidelines.  There were other ICO’s which were to be addressed through policy statements or other means for which they were not appropriate to develop prescriptions.  


Once the need and purpose for certain types of prescriptions was identified, goal statements for each management prescription were developed to respond to the needs raised by the ICO’s.  The Interdisciplinary Team then used professional judgement, evaluated existing policy, legislative direction, and research for guidance in developing management standards and guidelines.  Standards and guidelines represent the activities necessary to achieve the goal of the management emphasis and the necessary mitigation and resource coordination measures that are required by existing laws, regulations, and policies.  Essentially, they provide the guidelines for how prescriptions are to be implemented on the ground.  In addition to addressing ICO’s, the process of designing  management prescriptions was also guided by the following criteria:  1) prescriptions should be achievable and contain reasonable practices, 2) they are to be general enough to accommodate the variable conditions on the Forest, and 3) to the extent practicable they should be the most cost effective means of achieving the intent of the prescription.  Prescriptions were developed with enough implementation flexibility to permit one practice to be selected over another if it proved to be more cost effective in achieving the objectives of the prescription.


The resulting set of prescriptions represents a broad range of resource management emphases, practices, and investment levels.  General policies, standards, and guidelines were also written by the Team to cover practices common to all prescriptions and resource management situations that are Forestwide in scope. 


Prescriptions were developed for each of the 13 management areas to which different parts of the Forest could be allocated.  During the development of alternatives these management emphases were then allocated as appropriate to varying parts of the Forest as determined by the goal of the alternative and the capability of the land.  The management areas are:


MA1	Old-Growth Dependent Species Habitat


MA2	Woodland Caribou Habitat


MA3A	High Use Recreation


MA3B	Recreation/Wildlife (added between DEIS and FEIS)


MA3C	Winter Recreation (added between DEIS and FEIS)


MA4	Research Natural Areas


MA5	Timberland with Visual Quality Emphasis


MA6	Winter Range with Visual Quality Emphasis


MA7	Wood/Forage


MA8	Winter Range


MA9	Wilderness


MA10	Semi-Primitive Motorized Recreation


MA11	Semi-Primitive Non-Motorized Recreation





Pursuant to the intent of 36 CFR 219.14 (b) and ©, economic efficiency was also considered in the development of prescriptions.  In many cases a wide variety of alternative silvicultural regimes was evaluated before selecting those to be made available to FORPLAN for a particular management area.  Those selected for inclusion in FORPLAN represented the goal of the management emphasis in a manner which contributes the greatest to PNV.  Within most of the management emphases, prescriptions representing different schedules of management practices, outputs and effects, and econonic consequences were made available to FORPLAN.  The model could then select which prescriptions most efficiently achieved the objectives of the alternative.  


The following Table is taken from the Stage II FORPLAN Analysis, which was run between the DEIS and FEIS.  This analysis includes the new uneven-age prescriptions and revised yield tables.  The table shows the maximum present net value by condition class results from even-age regeneration without commercial thinning.





TABLE B-III-2


ECONOMICALLY EFFICIENT MANAGEMENT BY WORKING GROUP/MAX PNV         


(Dollars Per Acre)





Working Group  		 Douglas-Fir  		 Cedar Hemlock  		 Alpine Fir


�
�
0% �
 100% �
0% �
100% �
  0% �
100%�
�
Condition Class�
Land Class�
Access�
Access�
Access�
Access�
Access�
Access�
�
REGNOW�
Tractor�
437�
694�
602�
860�
251�
489�
�
�
Cable�
146�
321�
162�
378�
45�
152�
�
REGNXT�
Tractor�
137�
217�
185�
239�
47�
72�
�
�
Cable�
22 �
103 �
54�
129 �
0�
32�
�
REMNOW�
Tractor�
211�
248�
501�
554�
259�
295�
�
�
Cable�
113�
163�
284�
359�
125�
176�
�
REMNXT�
Tractor�
32 �
213�
262�
436�
-93�
81�
�
�
Cable�
-178�
-85�
175�
---�
-406�
-164�
�
PCTNXT�
Tractor�
-90�
-73�
185�
238�
-45�
-20�
�
�
Cable�
-171�
-147�
5�
42�
-160�
-119�
�
BSHFLD�
Tractor�
0�
0�
---�
---�
0�
---�
�
�
Tractor�
0�
---�
---�
0�
0�
---�
�
WOSDOZ�
Tractor�
---�
---�
0�
0�
0�
0�
�
�
Cable�
---�
---�
0�
0�
0�
---�
�
LOGPOL�
Tractor�
35�
64�
36�
138�
2�
41�
�
�
Cable�
9�
32�
4�
20�
0�
3�
�






�






In the DEIS and for unmodified alternatives in the FEIS, management areas 3, 5, 6, 7, 8 and the early winter portion of 2 allow timber harvest and were modeled in FORPLAN.  Management areas 5 and 6 were each subdivided for modeling into retention, partial retention foreground, and partial retention middle ground visual quality classes.  The Interdisciplinary Team did this to reflect the reduction in timber yield caused by emphasis on preserving visual quality as identified in each alternative.  The silvicultural options that were developed for each of these management emphases are referred to as “management intensities” in FORPLAN.  They reflect the different combinations of practices, and the different timing choices for implementing those practices.  In essence, they represent alternative investment levels in timber management to achieve the objective of a management area.  Management area 3 was also modeled in FORPLAN but constrained to meet retention, visual qualities to maintain a natural appearing environment.  In the FEIS, modified alternatives have management areas 3A, 5, 6, 7, and 8 which allow timber harvest and were modeled in FORPLAN.  Management area 2 was not subdivided in this final analysis.


A range of intensities was developed and analyzed for each management area/working group/condition class combination.  This included the development of both empirical and managed yield tables.  The empirical yield tables are used to portray alternative silvicultural treatment options for existing mature and immature stands.  They are called empirical because they are based on statistical sampling of timber stands across the Forest.  The managed yield tables apply to recent existing plantations and to future managed stands which result from the regeneration harvesting of existing natural stands.  The silvicultural prescriptions and their associated yield tables were based on the silvicultural characteristics of each working group and the stand management objectives for each individual management area. 


The overriding criteria in the development of the silvicultural prescription was that the prescription and its associated yield table achieve the vegetative management objective.  The Interdisciplinary Team also considered other criteria.  One of them was that a range of scheduling choices, rotation ages, and investment levels were examined, and whenever possible made available to the FORPLAN model.  For example, the model was given four different silvicultural regimes to choose from when deciding how to manage regenerated stands in the cedar/hemlock and alpine fir working groups in the timber management emphasis (not counting the minimum level management option).  


Due to model size limitations, it was necessary to reduce the number of prescriptions in the model to keep it within acceptable limits.  Those prescriptions which were less efficient (lower soil expectation values) and/or which did not contribute significantly to the range of reasonable harvesting options were dropped. 


a.	Prescriptions for Existing Stands





Based on an analysis of the 1973-74 timber inventory plot data (on file in the Supervisor’s Office), the immature, mature, and two-storied stands were stratified according to their existing inventory characteristics.  As would be expected, the older the stand, the fewer the silvicultural options that were realistically available to manage it.  For example, in most cases the only option left for a mature stand is to establish a new managed stand.  The prescriptions for two-storied stands consisted of either an overstory removal or clearcutting in the third decade.  Immature sawtimber stands were evaluated for commercial thinning, but it was determined that a commercial thinning entry into these stands at this time would remove so much of the growing stock that future commercial harvest would not be practical.  Young plantations offered the best opportunity for consideration of a wide range of silvicultural options. 


As was discussed previously, three additional stand types were identified subsequent to the 1973-74 inventory of way-over stocked stands, lodgepole pine stands, and brushfields.  Way-over-stocked and dozer thin stands on the Forest have shown a variety of responses to treatment in the past.  An attempt was made to develop a set of intensive management prescriptions and yields for these stands based on past treatments and studies.  


It was decided to program a yield for only the dozer thinned portion of the WOS-Dozer thin condition class and to show a cost for converting this condition class back into productive Forest lands.  The lodgepole pine condition class represents stands of lodgepole pine which have suffered significant mortality due to mountain pine beetle infestations.  The prescription for these stands allows immediate regeneration harvest with a programmed yield.  The brushfield condition class represents those recently-regenerated stands which are not adequately stocked due to competition by brush species.  The prescription for these stands calls for additional site preparation and restocking.


Table B-III-3 displays the silvicultural options available for selection in the model for existing stands. 


�



TABLE B-III-3


SILVICULTURAL OPTIONS FOR EXISTING STANDS





Working Group�
Condition Class�
Stand Prescription �
�
All�
Regenerate Now�
Regenerate-even-age management�
�
�
�
Regenerate/improvement - uneven-age management 1/�
�
All�
Lodgepole Pine�
Regenerate�
�
All�
Remove Now�
Remove overwood first or second decade, or regenerate third decade�
�
All�
Remove Next�
Remove overwood first or second decade�
�
All�
Regenerate Next�
Regenerate first decade Douglas-fir and second decade alpine fir or cedar/hemlock or later even-age management.  Regenerate/improvement uneven-age management 1/�
�
All�
Wosdoz�
Regenerate�
�
All �
Brushfield�
Regenerate�
�
All �
Precommercial Thin�
Precommercial thin to 600 trees/acre and final harvest�
�
All�
Precommercial Thin�
Precommercial thin to 600 trees/acre, two commercial thins at age 50 and 70 and final harvest�
�
Douglas-Fir�
Precommercial Thin�
Precommercial thin to 600 trees/acres, commercial thin at age 60 and final harvest�
�
Douglas-Fir�
Precommercial thin in winter range �
Precommercial thin to 600 trees/acre, commercial thin at age 50 and final harvest after age 80�
�
Alpine Fir�
Precommercial thin�
Precommercial thin to 600 trees/acre, commercial thin at age 50 and final harvest�
�
Cedar Hemlock�
Precommercial thin�
Precommercial thin to 600 trees/acre, commercial thin at age 40 and final harvest�
�
Cedar Hemlock�
Precommercial thin in winter range �
Precommercial thin to 600 trees/acre, commercial thin at age 40 and final harvest after age 80�
�



Between Draft and Final, this table was changed to reflect the addition of uneven-age management and revisions to “remove now.”


Uneven-age management applies only to alternatives D-M, G-M, and I-M.


�



Any or all of the condition classes can appear in each management emphasis.  The stand prescription selected depends on the condition class and the management emphasis. 


The previous discussion presented stand prescriptions available for each condition class.  The discussion which follows presents the intent of timber management for each management emphasis that allows for timber management.  The prescriptions included in FORPLAN for existing stands have thin and final harvest entry times which reflect the condition class and the intent of the management emphasis.


i.	Timberland





The intent is to provide optimum and sustainable levels of timber while providing for forage production and public use.  Unmanaged stands will be converted to managed timber stands at the earliest possible opportunity.  The earliest final harvest date of timber stands in FORPLAN is based on 95 percent of Cumulative Mean Annual Increment (CMAI) for the alternatives.  CMAI is the age of a stand when periodic annual growth increment equals the mean annual growth increment (Husch, 1963).  The goal of a managed forest is to have timber stands in a variety of age classes, growing at the site’s potential.  Other resource values such as roaded dispersed recreation and transitory forage for cattle and wildlife are also emphasized, but usually result from, or are subject to, management for sustained timber production.


ii.	Timberland with Visual Quality Emphasis





The intent is to manage for timber production while protecting and enhancing the visual resource.  Other resource values such as dispersed recreation and transitory forage for cattle and big game are also emphasized but usually result from, or are subject to, protecting the visual resource and managing for timber production.  Unmanaged timber stands will be converted to managed stands with the goal of developing a managed forest.  The rate of conversion in visual areas will be slower than timberlands.  The rate of conversion will vary according to the level of visual quality objective (USDA, 1974).  The development of criteria for timber management in visually sensitive areas is documented and on file in the Supervisor’s Office.  In retention areas, the intent is to design management activities to produce no visual evidence of vegetative management when viewed from important viewing points.  This was modeled in FORPLAN with prescriptions that allow at least 30 percent of the stand to be 21 inches in diameter before final harvest.  In partial retention foreground areas, the intent is to design management activities that produce visual effects that are visually subordinate to the character of the landscape.  Foreground areas are generally within a half mile of the observer.  FORPLAN prescriptions were built that allow at least 30 percent of the stand to be 16 inches in diameter before final harvest.  In partial retention middle ground areas, the intent is the same as that for partial retention foreground except there is no target tree size.  Tree size is less critical because the middle ground viewing area is located one-half to five miles from the viewer.


iii.	Deer and Elk





The intent is to provide for optimum habitat conditions for white-tailed deer, elk, and mule deer on potential and existing winter range.  Timber management will be used to manipulate vegetation to maintain or develop needed forage to cover ratios and to stimulate or perpetuate vegetation needed for wildlife purposes.  Existing timber stands will be converted to managed stands resulting in a managed forest condition.  Existing timber stands, recently regenerated, have winter range prescriptions which provide for precommercial thinning, a commercial thin at age 50 in the Douglas-fir working group and 40 in the cedar/hemlock working group, and final harvest beginning at age 80 in the Douglas-fir working group and 70 in the cedar/hemlock working group.  The commercial thin is heavier in winter range areas than other lands.  The purpose of these prescriptions is to create timber stands that provide forage about 50 percent of the time and provide thermal cover 50 percent of the time.  All other existing stand conditions use the prescriptions for timberland areas.


In addition to the preceding, Alternatives D-M and G-M  provide extended even-age rotations for pileated woodpecker, marten, and snow intercept thermal cover.  Alternative I-M provides these same extended even-age rotations, plus uneven-age management with larger openings.


iv.	Deer and Elk Winter/Visual





The intent is to provide habitat conditions for white-tailed deer, elk, and mule deer on potential and existing winter range while protecting and enhancing the visual resource.  Existing stands will be converted to managed stands resulting in a managed forest.  The rate of conversion will be slower than that for winter range without visuals because of the need to preserve visual quality.  Prescriptions for existing stands in winter range visual quality areas are the same as those for timberland visual quality areas except for stands recently regenerated (precommercial thin next stands) in the Douglas-fir and Cedar/Hemlock working groups located in partial retention areas.  The prescription mentioned under deer and elk winter range applies in these cases but with extended rotations to achieve the desired size of tree to maintain visual quality.


The three modified alternatives provide no standard even-aged rotations in retention and partial retention foreground.  Snow intercept thermal cover is provided by uneven-age retention tables in retention and partial retention foreground areas, while a combination of even-age and uneven-age tables are used for partial retention middle ground.  Marten extended even-age rotations are included in partial retention middle ground.  In other retention and partial retention foreground areas, D-M and G-M provide uneven-age management by single tree and group selection, while I-M used group selection only. 


In other partial retention middle ground, D-M and G-M provided uneven-age management with larger openings, while I-M used group selection PARFOR.


b.	Prescriptions for Managed Stands





Managed yield tables were developed for prescriptions involving analysis areas in the regeneration, or seeds and saplings condition (i.e., existing plantations), and for future managed stands resulting from the conversion of existing natural stands.  Managed prescriptions were developed using the PROGNOSIS Model, Version 4.0, to explore a wide range of timber intensities for each working group.  The process of prescription development and timber yield table development is documented and on file in the Supervisor’s Office.  Professional judgement played an important role in determining the reasonability of the results from PROGNOSIS.  Using this model, the following managed timber intensities were explored:


Harvest and plant


Harvest and natural regeneration


Harvest, plant and precommercial thin


Harvest, plant, precommercial thin, and one or more commercial thinnings


Harvest, plant, and one or more commercial thinnings


Uneven-aged management single-tree selection


Uneven-aged management group selection


Uneven-aged management with larger openings





Varying the commercial thinning schedules resulted in 22 intensities for even-age management and 54 for each working group for uneven-age management.


The natural regeneration tables for the Douglas-fir, the alpine fir, and cedar/hemlock working groups were developed recognizing three basic conditions which may result when natural regeneration is prescribed for these working groups:
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