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VI.	ANALYSIS PRIOR TO DEVELOPMENT OF ALTERNATIVES 



A.	INTRODUCTION



The primary analysis performed prior to the development 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 are assessed.  The analysis performed during this step helps to define the “decision space” within which the Forest can operate to address the planning issues, concerns, and opportunities.  The detailed results of this analysis step can be found in the planning document titled “Analysis of the Management Situation” (1985).

An important step in the AMS is the benchmark analysis.  The benchmark analysis was performed in compliance with the national planning direction requirements for establishing benchmark levels.  The resulting benchmarks served as reference points from which the costs and effects of various objectives and constraints used in the subsequent development of alternatives were evaluated.  More specifically, the purposes of the benchmarks were to:

1.	Define the maximum potentials of the Forest to produce both economic benefits and resource output levels for market and non-market goods.

2.	Evaluate the complementary and conflicting production relationships (tradeoffs) between pertinent market and non-market goods which the Forest can provide the public.

3.	Analyze the relative efficiencies and implications of constraints used to satisfy legal, policy, and discretionary resource management requirements.

4.	Identify the range within which alternatives can be developed.

5.	Help analyze the implications of continuing on with current management direction and, if necessary, to identify a need for change.



To accomplish these five objectives, a series of required and optional benchmarks were developed and analyzed in accordance with Regional Planning Direction (November 10, 1983).  For this purpose, several analytical tools were employed.  The FORPLAN model was used to analyze the timber harvest schedules associated with the various benchmarks.  The IRPM model was used to geographically distribute the FORPLAN solution to analyze model constraints.  The electronic spreadsheet ADVENT was used to calculate and display the projected outputs and effects associated with the benchmarks, and the PNV calculations and estimated budgetary requirements.  And finally, professional judgement and conjecture was involved in all aspects of the analysis.

The benchmark analysis served as a refining process for the Forest planning model.  The management requirements were tested and the FORPLAN model adjusted to better represent the intent of the requirements.  For example, a major error was found in the way the dispersal of harvest units constraint was applied in FORPLAN which significantly affected the first decade harvest volume.  The structures of the models were also tested and adjusted to better address issues. 

The ID Team gained an understanding of how the planning models function through the benchmark analysis.  An understanding of the model solutions was critical to interpreting results for effects analysis, and by having an understanding of the planning models, the ID Team understood some of the limitations and applicability of the models.



B.	DEVELOPMENT OF THE MANAGEMENT REQUIREMENTS (MR’s)



As the process of developing benchmarks and alternatives was underway, National direction developed to ensure that they complied with the minimum requirements of applicable laws and regulations.  Subsequently, the Pacific Northwest Region developed direction to ensure that the minimum requirements were applied consistently across all Forests within the Region.  This direction was incorporated into a matrix and distributed under a letter dated February 9, 1983, Land and Resource Management Planning (1920).  The subject of the letter was “Regional Guidelines for Incorporating Minimum Management Requirements in Forest Planning”.  The letter and matrix are on file at the Regional Office, Pacific Northwest Region, Portland, Oregon, and the Supervisor’s Office, Colville National Forest, Colville, Washington.  Since the document is lengthy and not totally pertinent to the resource management situation on the Colville National Forest, only its more significant points are summarized in the following section.

Regional direction provided guidelines for MR’s pertaining to the management of the following resources:

Timber

Fish and Wildlife

Soil and Water Resources and Land Productivity

Water Quality

Riparian Areas

Range

Miscellaneous



How the Colville has interpreted and modeled management direction for each MR will now be discussed.  Appendix K has additional information.  The first discussion will be concerned with MR’s for wildlife.  (To aid in understanding, this discussion will also include modeling of non-MR wildlife habitats.)



1.	WILDLIFE



Management requirements for wildlife have been developed to ensure sufficient habitat to support viable populations of all vertebrate species indigenous to the Forest throughout their existing ranges, to work toward the recovery of all threatened or endangered plants and animals, and to ensure that actions of the Forest Service do not result in the need for listing of additional species.  The complexity of writing prescriptions to meet the requirements of 264 vertebrates, plus those plants and invertebrates that may be sensitive to forest management activities, would be overwhelming.  Therefore, a featured species management method was used to meet the requirements for fish, wildlife, and threatened and endangered species.  Under this method, a species or group of species is selected to represent each habitat that could become limiting under anticipated management practices.  These are the management indicator species for which habitat management is then prescribed.  Habitat managed for each indicator species or species group will support numerous other species associated with the same habitats.

Rationale for selection of indicator species for the Colville National Forest is contained in Appendix F.  

A regional team of wildlife and fishery biologists met during September, 1982, to define management standards for fish and wildlife in forest planning.  Letters from the Regional Forester dated February 9, 1983, and April 16, 1984, contain the final results of those meetings.  All of these letters and revisions are on file in the Forest Supervisor’s Office.

Species on the Colville National Forest which are included in the regional list of indicator species to meet management requirements include grizzly bear, woodland caribou, woodpeckers (primary cavity excavators), pileated woodpecker, northern three-toed woodpecker, and marten.  The Colville National Forest is outside of the range of the northern spotted owl.  However, the old growth Douglas-fir and cedar/hemlock habitats are expected to become limiting to many species dependent on them.  Therefore, the barred owl was selected to replace the spotted owl indicator species in this area.

Other concerns which came out at the regional meeting included the limited amount of cover on deer winter range on the Republic Ranger District of the Colville National Forest and Tonasket Ranger District of the Okanogan National Forest, and the need for terrestrial species for indicators in riparian habitats.  While it is not expected that winter range will be managed at minimum levels, there is a need to include mule deer winter range as a requirement on the Republic and Tonasket Districts to insure that timber harvest does not reduce winter carrying capacity drastically in that area.  Concentrations of preferred browse are absent from the openings on that district, so deer winter under the forest canopy.

The question of management for riparian habitats has been considered on the Forest by including beaver as an indicator species as well as trout species.  Beaver impoundments are recognized as important habitat for many riparian species and trout.  Beaver have been included as an indicator species even though it is not considered necessary to include as a legal requirement at this time.

The commonly hunted species on the Forest of white-tailed deer, mule deer, and Rocky Mountain elk are also indicator species.

Other indicator species for the Forest include blue grouse, Franklin’s grouse, large raptors and great blue heron, northern bog lemming, and selected sensitive plants.  These species all are dependent on certain habitat components that could be modified by national forest management activities, to the point of threatening the continued existence of them or other species with similar habitat requirements.  These have not been included as management requirements only because these impacts are not anticipated within the current planning period.  They have been included on the list of species which will have specific management standards applied to their essential habitat components and which will be monitored to insure that they do not become threatened during the planning period.

The Washington Department of Wildlife has expressed special concern for habitat of Canada lynx on the Forest.  The concern expressed is particularly for early succession, densely growing lodgepole pine stands and interspersed old-growth stands for denning and cover.  The lodgepole pine component is essentially the same habitat required by the Franklin’s grouse, so management for that indicator species should also support the lynx.  Old-growth stands will be dispersed throughout the Forest under management for other management indicator species.  In addition, road standards have been set for these areas to further benefit lynx management.

A discussion of habitat requirements and modeling procedures for indicator species follows.  To assist in understanding FORPLAN constraints, it should be noted that the Forest-wide percent distribution of productive, suitable lands by working groups is as follows:  cedar/hemlock, 56 percent; Douglas-fir, 26.1 percent; and subalpine fir, 17.9 percent.

a.	Old-Growth Dependent Species



The major concern for the Douglas-fir and cedar/hemlock working group habitats is for retention of sufficient old growth forest to support viable populations of all wildlife dependent on it.  Old-growth forests was one of the most commented on topics in the responses to the draft Plan.  Barred owl and pileated woodpecker are the two major indicator species for old growth habitat of these working groups.  Habitat units for barred owls would support pileated woodpeckers also, but dispersal distance for the owl is greater than that for the woodpecker so additional units are needed for pileateds.

The management objective for old-growth forest habitat units is to provide sufficient habitat in conjunction with pileated woodpecker management to maintain populations of low elevation, old growth timber dependent species at viable levels.

This objective will be met in the planning process through the development of an old-growth forest habitat management strategy for which the barred owl will be the indicator species for purposes of defining unit sizes, distributions and overall habitat conditions.  

Old-growth forest habitat management strategy requirements are 600 acres of mature and old growth forest within a 1,300 acre area, no more than twice as long as wide, and no more than ten miles apart, in which a 300 acre core area is a continuous identified block of old growth timber.  The other 300 acres are to be in units of no less than 30 acres and all included within four-tenths mile of the core area.  The 600 acres is needed to fulfill the average home range size of the barred owl indicator species.

On September 28, 1982, each District Ranger and/or their representative, working in conjunction with the wildlife biologist, landscape architect, and forest planners, selected 36 old-growth stands from the total old-growth inventory to meet management requirements considered necessary to insure viability of species dependent on these habitats.  These units were selected based on suitability for barred owl nesting habitat, ecosystem needs, aesthetic needs, and cost efficiency needs.  More old-growth  management areas were added to some of the Alternatives.

The old-growth management units (Management Area 1) were removed from the FORPLAN timber base.  An inventory constraint was included in FORPLAN to provide the additional acreage needed (the associated foraging area) to bring the total size of each old-growth unit up to 600 acres.  The constraint was reduced in the alternative analysis if the core area was located where part or all of the foraging area could be supplied by other management areas that do not contribute to timber harvest.  This was done to avoid constraining timber management areas unnecessarily.

b.	Pileated Woodpecker



The management objective for pileated woodpecker habitat is to provide sufficient habitat in conjunction with old-growth forest management to maintain populations of low elevation mature to over-mature timber dependent species at viable levels.

This objective will be met in the planning process through the application of Forestwide Standards and Guidelines.  Direction regarding these standards and guidelines is contained in the Regional Forester’s letter of February 9, 1983, Appendix 2, Table 3, on file in the Supervisor’s Office.

Standards and guidelines for pileated woodpecker habitat require 300 acres of mature to old-growth stands spaced no more than five miles apart throughout the Douglas-fir and cedar/hemlock working groups.  The 300 acres must consist of stands of no less than 50 contiguous acres.  In addition, 300 acres adjacent to or interspersed with these stands on which snag management is practiced to the 100 percent level must be provided.  All 600 acres must be within a 1,000 acre area which is no more than twice as long as wide.

Old-growth habitat units provide suitable habitat for pileated woodpeckers.  Based on the location of the 36 old growth units, it was determined through a gridding system that 70 additional 300-acre stands, at least 100 years in age, be provided to meet the five mile distribution requirement.  These units will be distributed Forestwide, throughout management areas which are managed for timber production.  An inventory constraint was included in FORPLAN to provide at least 14,322 acres in the cedar/hemlock working group and 6,678 acres in the Douglas-fir working group of 100+ year old timber (70 units x 300 acres/unit = 21,000 acres, prorated to working groups).  Actual distribution of these units is discussed under pine marten.  The ID Team reduced these acreages in each alternative to reflect the fact that areas allocated to no harvest help to satisfy pileated woodpecker habitat requirements.

c.	Primary Cavity Excavators (Woodpeckers)



The management requirement for primary cavity excavator habitat is to provide sufficient numbers and sizes of hard snags to maintain primary cavity excavator populations at 20 percent of their potential population levels.

This requirement will be met in the planning process through the application of management requirements.  Direction regarding these requirements is contained in the Regional Forester’s letter dated February 9, 1983, Appendix 2, Table 8, on file in the Supervisor’s Office.

Management requirements for primary cavity excavators were developed based on this direction and procedures discussed in “Wildlife Habitats in Managed Forests, the Blue Mountains of Oregon and Washington” (USDA 1979).  These standards and guidelines require at least 1.8 standing dead or defective trees per acre in the following size classes.



Minimum DBH (in.)�Minimum Height (ft.)  �Number Per Acre��20�40�.10��12�15�.80��10�15�.45��6�15�.45��



These figures include provisions for replacement snags.

In addition, at least one down dead tree per acre, at least 14 inches in diameter at the small end and 15 feet long, will be provided.

This management requirement will only be applicable to benchmark analysis.  In alternatives, the management objective for primary cavity excavator habitat is to provide sufficient numbers and sizes of hard snags to maintain primary cavity excavator populations at 60  percent of potential levels.  

This objective will be met through the application of Forestwide Standards and Guidelines.  These standards and guidelines require at least 1.8 standing dead or defective trees per acre in the following size classes:



Minimum DBH (in.)�Minimum Height (ft.)   �Number Per Acre��20�40�.1 ��12�15�.8 ��10�15�.5��6�15�.5��

Additional provisions will need to be made to insure maintenance and replacement.

In addition, at least two down dead trees per acre, at least 14 inches in diameter at the small end and 15 feet long, will be provided.

d.	Northern Three-Toed Woodpecker



The management objective for northern three-toed woodpecker habitat is to provide sufficient habitat to maintain populations of mature to over-mature lodgepole pine and subalpine fir dependent species at viable levels.

This objective will be met in the planning process through the application of Forestwide Standards and Guidelines.  Direction regarding the standards and guidelines is contained in the Regional Forester’s letter dated February 9, 1983, Appendix 2, Table 4, on file in the Supervisor’s Office.

Standards and guidelines for northern three-toed woodpecker habitat require 75 acres of mature and old-growth lodgepole pine, lodgepole pine-mixed conifer stands or subalpine fir stands no more than two miles apart.  In the Forest Plan, management units for northern three-toed woodpeckers were combined with those for marten in Alternatives C, E, D-M, G-M, and I-M.

e.	Pine Marten



The management objective for marten habitat is to provide sufficient quality and quantity of habitat to ensure viable populations of marten and other species associated with its habitat.

This objective will be met through Forestwide Standards and Guidelines which provide for maintaining units of suitable marten habitat distributed throughout the range of the marten identified in Alternatives A, B, D, and H, and throughout the Forest in Alternatives C, D-M, E, G-M, and I-M.

Management for marten in the Forest Plan was changed from that in the proposed Plan because new information indicates that marten are becoming reestablished in areas of the Forest in which they have not been known to occur in the past 2 decades.  In recent years, marten have been known only in the Kettle Range and east of the Pend Oreille River, but are now appearing in other areas of the Forest.

The size of each habitat unit should be at least 160 contiguous acres.  This habitat should consist of mature to old-growth conifers of at least 50 percent crown closure.  Within each unit an average of two hard snags per acre, at least 12 inches DBH and 15 feet tall, should be provided.  Of the 320 snags, 24 should be at least 20 inches DBH and 40 feet tall.  In addition, an average of six down logs per acre greater than 12 inches DBH and 20 feet long should be provided.

The management objective for marten habitat is to provide sufficient quality and quantity of habitat to ensure viable populations of marten and other species associated with its habitat.

This objective will be met in the planning process through the application of Forestwide Standards and Guidelines.  Direction for these Standards and Guidelines is contained in the Regional Forester’s letter of February 9, 1983, Appendix 2, Table 2, as amended by the letter of April 14, 1984, on file in the Supervisor’s Office.

Distribution of marten habitat units to meet management requirements is three miles, or one in every 5,000 acres.  To combine marten and three-toed woodpecker management units, a distribution of 2 to 2.5 miles was used in the alternatives.  This provided a more logical distribution of units, with 10 miles for old-growth, 5 for pileated woodpeckers and 2-2.5 for marten/three-toed woodpeckers, rather than the 10, 5, 3, and 2 miles of the original requirements.  The resulting distribution of marten/three-toed units is beneficial in most respects.  It reduced the total acres on which timber management was constrained in those alternatives that required the most units (the commodity emphasis alternatives); however, it increased the acres constrained in those alternatives that required the fewest units (the amenity alternatives).  It increased the density of marten habitat units and provided for marten management throughout the Forest.  However, it stretched the distance between three-toed woodpecker habitat units to exceed the management requirement slightly.  This was 2 miles plus or minus 20% center to center, interpreted as an average of 2 miles with flexibility to between 1.6 to 2.4 miles in order to find adequate habitat.  While 2.5 miles will just put the edges of the units within the outer limit of the requirement, the fact that the marten units are of sufficient size to support two pair of northern three-toed woodpeckers should more than compensate for the added distance.

The size of each habitat unit shall be at least 160 contiguous acres.  This habitat should consist of mature to old growth conifers of at least 50 percent crown closure.  Within each unit an average of two hard snags per acre, at least 12 inches DBH and 15 feet tall, should be provided.  Of the 320 snags, 24 should be at least 20 inches DBH and 40 feet tall.  In addition, an average of six down logs per acre greater than 12 inches DBH and 20 feet long should be provided.

In FORPLAN, age class distribution constraints were included in the identified habitat.  In the subalpine fir working group, constraints were included to provide 33,600 acres of 120 year old timber (210 units x 160 acres/unit = 33,600 acres).  Barred owl and pileated woodpecker units can provide some of the necessary habitat in the cedar/hemlock and Douglas-fir working groups.  To provide the remaining habitat, a constraint was applied to provide 1,855 acres of 120 year old timber in the cedar/hemlock working group and 865 acres of 120 year old timber in the Douglas-fir working group (17 units x 160 acres/unit = 2,720 acres, prorated to working groups).  After the DEIS, the Pend Oreille and Kettle Low Marten Habitat areas were combined for modified alternatives in the FORPLAN model to reduce the model size.  The habitat acreages were reduced to reflect habitat provided by allocations which do not allow harvest.  This was done to prevent double counting.

In FORPLAN, age class distribution constraints were included to provide 2,560 acres of 120 year old timber on all productive lands within the population area, prorated to working groups.

f.	Deer/Elk Winter Range



The management objective for deer and elk winter range is to provide sufficient amounts and distribution of adequate winter range habitat to meet overall Forest management objectives.

This management objective will be met in the planning process in two ways.  First, in benchmark analyses, management requirements will be applied to provide sufficient amount and distribution of cover in identified mule deer winter range areas on the Republic Ranger District.  Secondly, during alternative development, different amounts of deer and elk winter range habitat will be allocated for management Forestwide to provide sufficient amounts and distribution of forage and cover.  The amount of potential habitat managed as winter range will differ among alternatives, depending on the overall management objective of the alternative.  In all alternatives, sufficient habitat to maintain viable populations will be provided.

Western Ferry County, including the Republic Ranger District, has some unique big game habitat situations.  The highly productive preferred browse species common throughout most of the Forest are generally not found in any appreciable quantities in this area.  Consequently, prescribed burning cannot be relied on to increase browse production significantly.  The openings on ridgetops and south exposures are grassland or rocky sites which are covered by snow and provide no winter forage for deer.  Deer are, therefore, dependent on the timbered areas for winter forage, as well as cover.  Cover is more important to wintering deer in western Ferry County and eastern Okanogan County than throughout the rest of the Forest due to the lack of preferred browse accumulations.  Deer in this area must range over a relatively large area to find food, requiring greater energy consumption for foraging than in other areas, with less return for their efforts.  Forest cover becomes critical to reduce use of energy for thermal regulation, and through snow interception, to reduce the energy required for moving about while foraging.

Forage use by deer reported for the Bailey Creek Area in Okanogan County by Bill Miller (1980) is as follows (percent in diet):



�Spring �Summer  �Fall   � Winter��Grass�46.6�1.0 �4.6  �2.1��Forbs    �25.6  �67.2     �39.0   �29.7��Browse    �23.0   �29.6    �50.0  �33.6��Conifer  �2.5    �1.1     �3.6   �24.0��Lichen   �3.3    �1.2      �2.8  �10.6��



Of importance in this study is the increase of conifer and lichen in the winter diet.  The lichen reported was Bryoria fremontii, an arboreal beard lichen which hangs from trees.  This indicates the use of forest cover in winter for foraging as well as for security and thermoregulation.

Randy Kelley (1981), in his thesis “Summer and Winter Bedding Site Characteristics for Deer in the Okanogan Highlands of Northeastern Washington”, suggests the following for bedding cover:

1.	Manage for diversity of stand structure.  This will provide wind-break, hiding cover, and overstory for shelter and thermal retention. 

2.	Ridgetops, knolls, lips of benches, and upper slopes are especially important areas for cover retention.  Larger blocks of dense timber are important on north aspects during the severe winter period.  These are sought out by deer because they provide more dense cover than the south slopes.

3.	Trees of relatively large DBH are preferred for individual bedding trees and are important on key sites near ridgetops, knolls, etc.

4.	Overstory cover greater than 70 percent is preferred for winter bedding sites.



Because of the dependency on forest cover by wintering deer in this habitat, any additional harvest of the existing forest that reduces its effectiveness for cover without increasing available winter forage will reduce carrying capacity of the area to support deer through the winter.  The only way to avoid negative impacts to deer from timber harvest in this area is to develop a high quality, highly productive browse source near units retained for cover and close roads to vehicle traffic after harvesting.

Direction regarding management of mule deer habitat to provide sufficient cover and forage to maintain viable populations in this area has been developed by the Okanogan and Colville National Forests.  This direction requires at least 15 percent of all potential winter range on the Republic Ranger District be at least 80 years old to provide snow intercept thermal cover.  The old-growth, pileated woodpecker, and marten units provide some area to meet the 80 year old stand requirement.  In FORPLAN, additional 5,869 acres in the Douglas-fir working group was constrained to be 80 years or older under the Level I category of Other.

In alternatives, direction for developing a deer/elk winter range management strategy Forestwide was derived from procedures described in “Wildlife Habitats in Managed Forests, the Blue Mountains of Oregon and Washington” (Thomas, 1979), and “Handbook for Timber and Mule Deer Management Coordination on Winter Ranges in the Caribou Forest Region” (Armleder, Dawson and Thompson, 1986).

Management of deer and elk habitat Forestwide is concerned primarily with maintenance of adequate winter range habitat.  Hiding cover and thermal cover are essential components of this winter range habitat.  “Hiding cover is defined as vegetation capable of hiding 90 percent of a standing adult deer or elk from view of a human at a distance equal to or less than 200 feet,” (Thomas, 1979).

Thermal cover is required to help maintain constant body temperature in the animals.  Thermal cover is defined differently for deer and elk winter range.

Deer Winter Range:

1.	Evergreen Trees 

a.	40 feet or taller

b.	60 percent minimum crown cover

c.	Understory vegetation or multilayered stands preferred to inhibit air movement and conserve heat.

2.	Size of units at least two to five acres, with minimum width of 300 feet.



Elk Winter Range:

1.	Evergreen Trees

a.	40 feet or taller

b.	Average canopy closure exceeding 70 percent.

c.	Understory vegetation or multi-layered stands preferred to inhibit air movement and conserve heat.

2.	Optimum size of thermal cover unit is 30 to 60 acres.



For an optimum mix of cover and forage, Thomas (1979) recommended 40 percent cover to 60 percent forage areas with the cover types in the following proportions:



Summer:�Hiding�20%���Thermal�10%���Either�10%��Winter:�Hiding�20%���Thermal �20%��

Many cover units could be designed to provide both hiding and thermal cover, thus improving the habitat by providing more of the animals needs in a smaller space.

Cover:forage ratios are not meaningful unless unit sizes or distances between units are defined.  Habitat utilization by deer and elk is concentrated near the edges between cover and open foraging areas, and diminishes as distance from the edge increases.

Human activity along roads open to vehicular traffic adversely affects the amount of use by deer or elk in an area.  Reducing use of available habitat, equates to reducing acres of habitat.  Effects of roads on big game habitat effectiveness varies with topography and cover.  Density of active roads can cancel or negate positive effects of habitat manipulation.  Road closures can restore the positive aspects of forest management.

This management strategy will be incorporated into the analysis as follows.

Stands which have recently been regenerated, and all stands regenerated in the future, had a winter range prescription applied which provides for planting, precommercial thinning, a commercial thin at 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.  In addition, an age class distribution constraint was applied to winter range areas to achieve the desired forage-to-cover ratio.  This constraint permits no less than 20 percent of the allocated winter range to consist of stands less than or equal to 20 years old (forage), and no less than 50 percent of the allocated winter range to consist of stands greater than 30 years old (cover).  This constraint was applied to winter range allocations in the Douglas-fir and cedar/hemlock working groups with exception of early winter caribou areas.  Only the cover constraint was applied in the subalpine fir working group.

g.	Woodland Caribou



Habitat for the woodland caribou lies at elevations above 4,000 feet.  The woodland caribou, an endangered species in the contiguous United States, is dependent on mature and old growth subalpine fir and spruce for production of its winter food which is the aboreal lichens primarily of the genera Bryoria and Allectoria.  During summer, these caribou feed on a variety of vegetation in the upper Canadian and Hudsonian life zones.  During early winter (early winter habitat), they move to lower elevations to take advantage of cover provided by more dense forests while the snow conditions are not favorable for them.  Later when the snow settles (late winter habitat), firming up, the caribou’s extremely large feet allow it to walk on top of the snowpack giving the animals an added boost to reach the lichens which were not available to them during the summer.  At this time, the caribou move back up into the mature subalpine fir and spruce forests where the lichens grow most abundantly.  In spring, caribou move to the more open south and westerly slopes in the lower areas of their range to feed on the lush, early vegetation.

The management objective in caribou habitat is to provide habitat necessary to recover and maintain the Selkirk caribou population at a viable level, while coordinating with the Idaho Panhandle National Forests.  

This objective will be met in the planning process through the development of a caribou habitat management strategy.  Direction regarding this strategy is contained in Appendix I

�The management strategy for caribou is based on the “Selkirk Mountain Caribou Management Plan/Recovery Plan” and two Idaho Department of Fish and Game studies (Scott and Servheen, 1985, and Crawford and Scott, 1985).  The strategy has been coordinated with the Idaho Panhandle National Forests and the International Mountain Caribou Technical Committee, and has undergone informal and formal consultations with the U.S. Fish and Wildlife Service.

Five components of caribou habitat are recognized for management; late winter, early winter, spring, summer, and later summer/rut.  Calving habitat is also critical to the caribou, but no management is expected in those areas during the calving period.  Management of the five habitat components and other management direction for the Selkirk Mountain caribou can be found in Appendix I.

h.	Grizzly Bear



The management objective in grizzly bear habitat is to provide habitat necessary to recover and maintain the Selkirk grizzly bear population at a viable level, while coordinating with the Idaho Panhandle National Forests.

This objective will be met in the planning process through the application of Forestwide Standards and Guidelines.  Direction for management of grizzly bears and their habitats can be found in Appendix H.  Sources for the direction are the Grizzly Bear Recovery Plan”, “Interagency Grizzly Bear Guidelines” (1986), and Biological Evaluations for Activities Proposed in the three Grizzly Bear Management Units on the Sullivan Lake Ranger District.

While some timber harvest scheduling constraints are anticipated to avoid adverse effects on grizzly habitat use, no reduction in timber yields could be identified as a result of standards and guidelines for grizzly bears.  Therefore, no modeling constraints were applied to FORPLAN.

i.	Other Species



The remaining indicator species groups (blue grouse, Franklin’s grouse, beaver, trout, large raptors/great blue heron, northern bog lemming, and sensitive plants) are species which could be adversely affected by habitat modifications brought about by foreseeable forest use or management activities.  The application of Forestwide Standards and Guidelines was used for direction to meet the objectives established for these species.  No reduction in yields of other resources, that can not be mitigated, are expected from these standards and guidelines.

Two species, gray wolf and peregrine falcon, are only occasionally found on the Forest and were included as species whose populations and habitat will be monitored.  It is expected that the caribou and grizzly bear management strategies will adequately protect gray wolf habitat.

The following tables summarize the way in which indicator species habitat requirements are handled in the planning process.

�

                                       TABLE B-VI-1

                                       SUMMARY OF HABITAT REQUIREMENT PROCESSES



Indicator Species Group�Management Strategy Developed                      �General Forest Standards and Guidelines Developed       �Only to Be Monitored�Included FORPLAN/IRPM Model��Grizzly Bear� �X����Mountain Caribou�X���X��Old-Growth Habitat�X���X��Pileated Woodpecker��X��X��Northern Three-Toed Woodpecker��X�      �X*��Primary Cavity Excavators��X�        �X��Mule Deer (Republic RD)��X�         �X��Deer/Elk�X���X��Marten� �X��X��Blue Grouse��X����Franklin’s Grouse��X����Beaver ��X����Trout��X����Large Raptors/Great Blue Heron��X����Northern Bog Lemming��X����Sensitive Plants��X����Grey Wolf���X���Bald Eagle��X����Peregrine Falcon���X���



*Included with marten in FORPLAN modeling

�

                                       TABLE B-VI-2

                                       SUMMARY OF

                                       WILDLIFE MANAGEMENT REQUIREMENTS
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C.	DISPERSION OF TIMBER HARVEST



CFR 219.27(b)(5,6)(USDA 1982) states that “Management prescriptions that involve vegetation manipulation of tree cover for any purpose will:  (a) avoid permanent vegetation impairment of site productivity and ensure conservation of soil and water resources, (b) provide the desired effects on water quantity and quality, wildlife and fish habitat.”  A guideline written by Cliff Benoit, Hydrologist for the Colville National Forest in 1974, indicated that the streams on the Forest could accept a ten percent increase in flow without causing unacceptable channel damage (Benoit and Galbraith, 1974).  By calculating water yield increases per unit area, a cutting rate of approximately 25 percent of a drainage per decade will cause a ten percent increase in annual flow.

Cutting rate refers to the amount of created openings in a stand.  A created opening is no longer an opening when the stocking surveys indicate prescribed crop tree stocking at or above four and one-half feet in height and free to grow (approximately fifteen years on the Colville National Forest).  Regional guidelines limit created openings to 40 acres, because of water quantity and quality, wildlife and fish, and visual concerns.

Soil and water productivity was maintained in benchmarks and alternatives by including appropriate standards and guidelines in each management strategy.  In addition, the costs of soil and water protection and mitigation were reflected in FORPLAN economic tables.  In FORPLAN, dispersion constraints were applied to maintain soil and water productivity and meet the adjacency of cutting unit requirements.  Further information about dispersion as a management requirement and alternative approaches to modeling are in Appendix K.

In developing a dispersion constraint for FORPLAN, implementation strategies and effects on localized areas are also important.   Therefore, a constraint needs to be considered on something smaller than a drainage.  For instance, a solution which harvests 500 contiguous acres in the northwest corner of a 2,000 acre drainage would meet the 25% guideline, but would not meet the 40 acre requirement nor would it be implementable. 

It is theoretically possible to harvest 50% of a timber sale if leave areas are assumed to be the same size as harvest areas (checkerboard pattern—an assumption which is necessary if future sales are as attractive as the first entry).  However, there are several considerations which reduce this percentage:  (1) corners cannot touch; (2) clearcuts are not squares but are irregular; (3) a significant part of the forest is influenced by the large clearcuts on private land; and (4) roading and logging system layout removes some areas which cannot be reached.  In a review of actual sale layout for recent sales, typical removal rates are 21 to 42 percent of localized areas for clearcutting, and slightly higher for shelterwood cutting.  In view of this data, 35 percent appears a reasonable estimate for harvest of a timber stand.

One of the difficulties in modeling dispersion in FORPLAN is that analysis areas are not contiguous.  However, pieces of analysis areas are large enough most of the time so that the dispersion factor in FORPLAN is close to what would result on the ground.  Approximately 91 percent of analysis areas which the FORPLAN solution typically clearcuts and 76 percent of the analysis areas which are typically shelterwood are in pieces of 100 acres or more (solid blocks or “globs” on the map), and where the estimated removal rate in FORPLAN equals what would appear on the ground.  An additional 7 percent of clearcut analysis areas and 22 percent of shelterwood analysis areas are in small scattered blocks surrounded by areas which are not cut, and which would be completely cut without violating the 40 acre limitation.  2 percent  of harvestable analysis areas are in isolated pieces which would probably not be packaged into timber sales.

Since 35 percent of an area cut every 15 years averages to 23 percent of the area every 10 years (FORPLAN schedules harvest by decade), applying the above percentages of solid blocks and scattered pieces equates to 30 percent  of analysis areas over 10 years for clearcuts. 

Since shelterwood area percentages are typically higher and the period of time shelterwoods are open (without cover) is shorter, a higher rate of 45 percent is acceptable.

In the DEIS, a dispersion factor of 45 percent per analysis area per decade was used for both shelterwood and clearcut areas.  (Also see Appendix K).  After running a number of FORPLAN solutions for different dispersion factors for Benchmark 3A, a 50 percent level (later reduced to 45 percent)  was chosen for additional analysis.  Results of this sensitivity analysis are shown in Figure B-VI-1.  The 50 percent per analysis area FORPLAN solution was developed into an Integrated Resource Planning Model (IRPM) problem which was constrained to meet closely the harvest activity scheduling from the FORPLAN solution for the first two decades.  IRPM was run iteratively until IRPM timber management activities matched the FORPLAN harvest schedule.  The most dispersed solution from IRPM resulted in zero to twenty percent of each drainage being in a created opening condition in each of the first two decades.  Most of the drainages were at about ten percent.



FIGURE B-VI-1

BENCHMARK 3A DISPERSION SENSITIVITY ANALYSIS

FIRST DECADE ANNUAL HARVEST







An R2MAP of the IRPM solution representing 50 percent dispersion was developed for each of the first two decades which showed the areas of timber harvest openings as groups of map cells.  These areas were selected by the IRPM solution to meet the FORPLAN harvest schedule.  Since the R2MAP showed localized areas where 50 percent would be harvested, the ID team attempted to map sample sale layouts to determine if it was implementable.  Assuming 40 acre clearcuts and 20 acre leave strips, the solution was implementable in all but a few areas, so the selected dispersion factor in FORPLAN was adjusted slightly downward from 50 to 45 percent.

Several concerns arose after release of the DEIS.  First, the ID team determined that 15 years is a more realistic estimate of the time necessary to achieve four and a half feet of growth.  Second, the 45 percent constraint was higher than adjacent forests.  The Okanogan used opening time periods between 12 and 16 years, and dispersion constraints depending on land class, elevation, and working group, which are typically between 16 and 33 percent, with some as low as 8 and as high as 61 percent.  The Idaho Panhandle used 33 percent per decade in roaded areas which contains approximately 4/5 of the first decade timber volume, and 50 percent in the unroaded areas.  Finally, because of historical sale layout patterns, and the need for leave strips to be logical harvest units, a lower rate is required.  Therefore, a rate of 30 percent of clearcut and 45 percent of shelterwood areas was selected.

The introduction of uneven-age management produces special considerations.  Uneven-age does not produce created openings using the definition in Regional guidelines.  However, because the optimum uneven-age management scenario requires almost a 50 percent removal of volume in the first entry of even-age stands to convert to uneven-age stands, cumulative effects on water quality may be critical.  Since the potential impact on a volume basis is ½ of a clearcut, it is reasonable to assume that twice as much area could be harvested using even-age management.  Although openings are not as large, effects from roads and skid trails would still exist.  A 60 percent per analysis area per decade factor was selected.





Summary of Dispersion Constraints Percentage Per FORPLAN Analysis Area Per Decade

Uneven-Age 60%

Shelterwood 45%

Clearcut 30%



D.	OTHER MODELING CONSTRAINTS



Constraints other than wildlife management requirements and dispersion were considered and some included in FORPLAN to help model the intent of the alternatives.  The degree to which these constraints are applied in a FORPLAN run depended on the intent for each alternative.

1.	VISUAL QUALITY CONSTRAINTS



Visual quality constraints were developed to restrict timber harvest levels to a level consistent with the standards and guidelines for lands allocated to protection of visual quality.  These constraints limit the number of acres with timber stands less than 20 years old to reflect limited harvest in visual quality areas.  The following presents the visual quality constraints by classification.  There is some overlap discussion with the deer and elk winter range which was discussed earlier under the wildlife minimum management requirement section.  These constraints were used in both FORPLAN and IRPM.

a.	Retention - Foreground:  The desired condition in these areas is large trees (at least 30 percent of the stand greater than 21 inches DBH) with few human-caused openings. 

Stands will be managed to achieve the desired condition.  The desired stand condition equates to about 120-160 years in the Douglas-fir working group, 120-170 years in the subalpine fir working group, and 120-150 years in the cedar/hemlock working group.  No more than 9.6 percent of any retention area may be less than 20 years old at any one time.  This constraint is based on a harvest in retention area study done by the Forest landscape architect.



b.	Partial Retention - Foreground:  The desired condition in these areas is moderate-sized trees (at least 30 percent of the stand greater than 16 inches DBH) with few human-caused openings.  Stands will be managed to achieve the desired condition.  The desired stand condition equates to about 90-110 years in the Douglas-fir and subalpine working groups, and 80-100 years in the cedar/hemlock working group.  No more than 18.4 percent of any partial retention area may be less than 20 years old at any one time.  This constraint is based on a harvest in partial retention area study done by the Forest landscape architect.





c.	Partial Retention - Middle Ground:  The desired condition and modeling in these areas is similar to that described for Partial Retention - Foreground, but without a tree size target.





d.	Deer/Elk Winter Range/Retention - Foreground:  The modeling objective in these areas is to approximate the desired conditions of both winter range and retention as closely as possible, recognizing that some differences exist.



This objective will be modeled in a manner similar to that described for Retention - Foreground.



e.	Deer/Elk Winter Range/Partial Retention - Foreground:  The modeling objective in these areas is to approximate the desired condition of both winter range and partial retention - foreground as closely as possible, recognizing that some differences exist.





f.	Deer/Elk Winter Range/Partial Retention - Middle Ground:  The modeling objective in these areas is to approximate the desired condition of both winter range and partial retention - middle ground as closely as possible, recognizing that some differences exist.





2.	RIPARIAN AREAS



The November 10, 1983, letter from the Regional Forester regarding planning direction instructs each Forest to evaluate the need to develop a riparian habitat emphasis management strategy.  Generally, Forests having greater than two percent of their tentative suitable Forest land within riparian areas are directed to develop this emphasis.

To determine the need for a riparian habitat emphasis management strategy on the Colville, the amount of riparian habitat on the Forest was estimated.  The south half of the Colville Ranger District, approximately 63,634 acres, was chosen as a representative area in which to estimate riparian habitat acreage.  In this area, approximately 2,067 acres, or 3.25 percent, was identified as riparian habitat.  Assuming this area is representative of the Forest, then there is enough riparian habitat to warrant considering a riparian habitat management emphasis strategy.  Using these estimates, it was calculated that riparian areas cover 35,588 acres on the Forest.

When uneven-age management is applied to riparian areas, there is an average timber volume reduction of 45%.  Prorating this figure to 3.25 percent of the Forest indicates a total falldown of only 1.46 percent.  If one assumes that not all productive, suitable lands would be assigned to a maximum timber production rotation, the falldown would be even less.  For alternatives modeled between the DEIS and FEIS, a 1.3 percent falldown is assumed.  Further information is available in Planning documentation.

Determination of needs for a riparian habitat management emphasis should not focus solely on potential timber falldown, however.  Manageability of this allocation from a forest planning standpoint should also be a consideration.  These areas would be difficult to delineate due to their being narrow and varying in width.  Delineation is best done at the project level.  Scheduling of timber harvest on these areas as a unique allocation would also be questionable, since they generally would not be treated at different times than adjacent, non-riparian areas.  

Given the above discussion, it was determined that a riparian habitat management will be prescribed in the Forestwide Standards and Guidelines, but not included in the FORPLAN model.



E.	BENCHMARKS



Benchmarks were formulated and analyzed in order to help define the production potentials and economic relationships of the market and nonmarket resources on the Forest.  Many of the benchmark runs  were developed and analyzed in accordance with the Regional Planning Direction (November 10, 1983).  Those benchmark runs which were specifically described in the Regional Direction package will be referred to by their run numbers in that package.  This should facilitate ease of discussion and comparison between Forests in the Region.  This section describes the purpose of each benchmark run and the way it was formulated in terms of objectives, constraints, and assumptions.

1.	RUN-1



a.	Purpose and Background



Since its formulation is relatively simple, it provides a good opportunity for checking and calibrating the FORPLAN model under a volume maximization objective function prior to proceeding with the other benchmark analyses.  The absence of economic influences on the outcomes provides a basis for verifying that the model is reasonable in terms of its timber yield and growth functions.

Since this run is similar to runs that were performed in previous land management/timber management planning efforts, it offers a point of comparison between past and present estimates of biological potential.  Therefore, it provides a basis for all concerned parties to reach an agreement on the validity of the yield tables and acreage base.

It provides a basis for understanding the relationship between nondeclining flow and the selection of timber management intensities and timing options.

b.	Formulation



i.	Objective Function - Maximize timber for first decade.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints - 

(a)	Nondeclining flow (NDF) at or below the long-term sustained yield (LTSY).

(b)	Rotations based on 95 percent of culmination of mean annual increment (CMAI).

(c)	Ending inventory constraint.



2.	RUN-2



a.	Purpose and Background



In the benchmark analysis when nondeclining flow is not imposed, a 20 percent sequential upper and lower bounds constraint is to be used in conjunction with a floor of 80 percent of the current harvest level.  This helps to mitigate against unacceptable fluctuations in employment levels and reduce the chances of unacceptable management situations in the future decades.  The sequential upper and lower bounds are largely surrogates for downward sloping demand curves which are not included in the FORPLAN formulations.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvest. 

iii.	Constraints - 

(a)	Sequential upper and lower bounds of 20 percent for 15 decades.

(b)	A 15 decade harvest floor equal to 80 percent of the current harvest levels on the Forest.  The floor is equal to 228 MMCF per decade.

(c)	Harvest rotations are based on economic criteria (utilization standards) rather than 95 percent of CMAI.

(d)	Ending inventory constraint.



3.	RUN-3a



a.	Purpose and Background



This run is a base run for analyzing the effect of variations in the real price increases for timber.

When this run is compared to Run-2, the opportunity costs of nondeclining flow in combination with rotations restricted to 95 percent of CMAI can be shown given the absence of MR’s.

When this run is compared to Run-1, we can show differences that result when a maximum PNV objective function is used in place of a maximum timber objective function.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints - 

(a)	Nondeclining flow at or below LTSY.

(b)	Rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.



4.	RUN-3b



a.	Purpose and Background



This benchmark is used to evaluate the sensitivity of the timber-related economics and outputs of using a zero percent real price trend for stumpage as opposed to the Regionally-directed one percent.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest land are available for programmed timber harvest.

iii.	Constraints -

(a)	NDF at or below LTSY.

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.



5.	Run-3c



a.	Purpose and Background



This benchmark is used to evaluate the sensitivity of the timber related economics and outputs of using a two percent real price trend for stumpage as opposed to the Regionally directed one percent.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints  -

(a)	NDF at or below LTSY.

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.



6.	RUN-3d



a.	Purpose and Background 



This benchmark is used to evaluate the sensitivity of the timber related economics and outputs of using a three percent real price trend for stumpage as opposed to the Regionally directed one percent.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

�iii.	Constraints -

(a)	NDF at or below LTSY.

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.



7.	RUNS-4 and 8



a.	Purpose and Background



This is one of the economic benchmarks required by the Regulations (36 CFR 219.12(e)(1)(iii)(b)).  This benchmark was run for two conditions:  (1) Run-4 - market and nonmarket values and (2) Run-8 - market values only.

When Run 4 is compared to Run-2, the Forest can show the opportunity costs of the combination of MR’s given an objective function of maximum PNV subject to sequential upper and lower bounds, harvest floors, MR’s, and ending inventory constraints.

b.	Formulation



i.	Objective Function - Run-4:  Maximize PNV of market and nonmarket values for 15 decades.  Run-8:  Maximize PNV of market values only for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints -

(a)	Departure from NDF based on 20 percent sequential upper and lower bounds and a 15 decade 228 MMCF floor (80 percent of current harvest levels).

(b)	General Forest rotations based on economic criteria (i.e., short of 95 percent CMAI).

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 45 percent in General Forest.

(e)	Lower limit inventory constraints for mature and overmature sawtimber to meet the MR’s for barred owl, pine marten, northern three-toed woodpecker, pileated woodpecker, woodland caribou, and mule deer.



8.	RUNS-5 and 9



a.	Purpose and Background



This is one of the economic benchmarks required by the Regulations (36 CFR 219.12(e)(1)(iii)©).  This benchmark was run for two conditions: (1) Run-5 - market and nonmarket values and (2) Run-9 - market values only.

b.	Formulation



i.	Objective Function - Run-5:  Maximize PNV of market and nonmarket values for 15 decades.  Run-9:  Maximize PNV of market values only for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints -

(a)	Departure from nondeclining flow based on 20 percent sequential upper and lower bounds and a 15 decade 228 MMCF floor (80 percent of current harvest levels).

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 45 percent in General Forest.

(e)	Lower limit inventory constraints for mature and overmature sawtimber to meet the MR’s for barred owl, pine marten, northern three-toed woodpecker, pileated woodpecker, woodland caribou, and mule deer.



9.	RUNS-6 and 10



a.	Purpose and Background



This is one of the economic benchmarks required by the Regulations (36 CFR 219.12(E)(1)(iii)©).  This benchmark was run for two conditions:  (1) Run-6 - market and nonmarket values only and (2) Run-10 - market values only.

When Run-6 is compared to Run-4, the Forest can show the opportunity costs of imposing NDF given an objective function of maximum PNV (priced values) subject to sequential upper and lower bounds, harvest floor, MR’s, ending inventory constraints, and rotations based on economic criteria.

b.	Formulation



i.	Objective Function - Run-6:  Maximize PNV of market and nonmarket values for 15 decades.  Run-10:  Maximize PNV of market values only for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvest.

iii.	Constraints - 

(a)	NDF at or below the LTSY.

(b)	General Forest rotations based on economic criteria as opposed to 95 percent CMAI.

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 45 percent in General Forest.

(e)	Lower limit inventory constraints for mature and overmature sawtimber to meet the MR’s for barred owl, pine marten, northern three-toed woodpecker, pileated woodpecker, woodland caribou, and mule deer.



10.	RUNS-7 and 11



a.	Purpose and Background 



This is one of the economic benchmarks required by the Regulations (36 CFR 219.12(E)(1)(iii)(b)).  This benchmark was run for two conditions:  (1) Run-7 - market and nonmarket values and (2) Run-11 - market values only.

When Run-7 is compared to Run-6, the Forest can show the opportunity costs of rotations restricted to 95 percent of CMAI given an objective function of maximum PNV (assigned values) subject to nondeclining flow, harvest floor, MR’s, and ending inventory constraints.

When compared to Run-5, the Forest can show the opportunity costs of NDF given an objective function of maximum PNV (priced values) and subject to rotations based on 95 percent CMAI, MR’s, and ending inventory constraints.

When compared to Run-3, the Forest can show the opportunity costs of the combination of MR’s given an objective function of maximum PNV (priced values) and subject to NDF, rotations based on 95 percent CMAI, and ending inventory constraints.

When compared to Run-4, the Forest can show the opportunity costs of NDF in concert with rotations restricted to 95 percent of CMAI.

b.	Formulation



i.	Objective Function - Run-7:  Maximize PNV of market and nonmarket values for 15 decades.  Run-11:  Maximize PNV of market values only for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints -

(a)	NDF at or below LTSY.

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 45 percent in General Forest.

(e)	Lower limit inventory constraints for mature and overmature sawtimber to meet the MR’s for barred owl, pine marten, northern three-toed woodpecker, pileated woodpecker, woodland caribou, and mule deer.



11.	RUNS-7a and 7b



a.	Purpose and Background



This is one of the economic benchmarks required by the Regulations (36 CFR 219.12(E)(1)(iii)(a)).  This benchmark was run for two conditions:  (1) Run-7a - market and nonmarket values and (2) Run-7b - market values only.

When Run-7a is compared to Run-7, differences between using an objective function of maximizing timber volume  instead of maximizing PNV can be seen.

When Run-7b is compared to Benchmark 1, the opportunity cost of MR’s with a maximize timber objective function is shown.

b.	Formulation



i.	Objective Function - Maximize timber for first decade.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting.

iii.	Constraints -

(a)	NDF at or below the LTSY.

(b)	General Forest rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 45 percent in General Forest.

(e)	Lower limit inventory constraints for mature and overmature sawtimber to meet the MR’s for barred owl, pine marten, northern three-toed woodpecker, pileated woodpecker, woodland caribou, and mule deer.



�12.	NO ACTION 1 (WITH MR’s)



a.	Purpose and Background



This is one of the benchmarks required by the Regulations (36 CFR 219.12).  This benchmark estimates the outputs and costs on the Forest subject to established management direction in current Multiple Use Plans, Land Management Plans, and specific resource plans.

This benchmark was run for two conditions:  (1) market and nonmarket values, and (2) market values only.

b.	Formulation



i.	Objective Function - This benchmark estimates the maximum PNV of market and nonmarket values and market values only that might be attained on the Forest subject to meeting established management direction in current Multiple Use Plans, Land Management Plans, and specific resource plans.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvest except those lands allocated to non-timber uses in existing management plans.

iii.	Constraints - In the process of formulating this benchmark, certain assumptions were made and constraints specified in order to model or portray complex relationships and estimate costs, outputs, and effects.  The significant assumptions and constraints are listed below.



(a)	All timber outputs and related activities would be provided or would occur at levels subject to current budget levels, non-declining flow, and harvest floors and ceilings.

(b)	The candidate Research Natural Areas are to be managed to maintain their characteristics as per policy of the Forest Supervisor (September 30, 1980).

(c)	The FORPLAN budget was constrained to $7,695,700. 

This figure was developed by determining the percent contributions of MIH code activity dollars represented in FORPLAN to the total budget (46.1%) and only represents the timber sale program and associated costs.  The current budget level is defined as the average Forest budget during the three-year period from FY 1980 to FY 1982, with the FY 1980 and 1981 budgets adjusted to January 1982 dollars (Regional Planning Direction, section VI.D).

�(d)	Timber outputs for the first decade are constrained to fall between 228 MMCF and 244 MMCF.  The high figure represents harvesting 115.4 MMBF annually from 1986-1989 based on the existing Timber Management Plan for the Forest.

(e)	NDF at or below LTSY.

(f)	Rotation lengths for managed stands are 130 years as established in the Timber Management Plan, except for caribou habitat which is 140-190 years.

(g)	A 45 percent dispersion factor representing the 40 acre opening and soil and water constraints are applied to all harvested areas.

(h)	Caribou habitat will be managed to recover caribou population.

(i)	Grizzly bear habitat will be managed to recover grizzly bear populations.

(j)	Wildlife MR’s for barred owl, pine marten, pileated woodpecker, northern three-toed woodpecker, and mule deer apply to this benchmark.

(k)	Deer winter range will be managed to provide the necessary forage-cover ratios.

(l)	Ending inventory constraint.



13.	NO ACTION 2 (WITHOUT MR’s)



a.	Purpose and Background



This is one of the benchmarks required by the Regulations 36 CFR 219).  This current direction benchmark represents the No Action (No Change) Alternative required by the National Environmental Policy Act and, as such, provides the benchmark to compare the magnitude of environmental effects of the action alternatives.  It also serves as a basis to determine if there is a need to establish or change existing management direction.

This benchmark was run for two conditions:  (1) market and nonmarket values and (2) market values only.

b.	Formulation



i.	Objective Function - This benchmark estimates the maximum PNV of market and nonmarket values and market values only that might be attained on the Forest subject to meeting established management direction in current Multiple Use Plans, Land Management Plans, and specific resource plans.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed timber harvesting except those lands allocated to non-timber uses in existing management plans.

iii.	Constraints - In the process of formulating this benchmark certain assumptions were made and constraints specified in order to model or portray complex relationships and estimate costs, outputs, and effects.  The significant assumptions and constraints are listed below.



(a)	The candidate Research Natural Areas are to be managed to maintain their characteristics as per policy of the Forest Supervisor (September 30, 1980).

(b)	Meet established Visual Quality Objectives on all lands (FSM 2300, R-6 Supplement No. 64, October, 1983).

(c)	NDF at or below LTSY.

(d)	Minimum rotation length for managed stands will be 130 years as established in the Timber Management Plan, except for caribou habitat which is 140-190 years.

(e)	A 45 percent dispersion factor representing the 40 acre opening and soil and water constraints will be applied to all harvested areas.

(f)	Grizzly bear habitat will be managed to recover grizzly bear populations.

(g)	Deer winter range will be managed to provide the necessary forage-cover ratio.

(h)	End inventory constraint.

(i)	The annual FORPLAN budget was constrained to $7,695,700.  This figure was developed by determining the percent contributions of MIH code activity dollars represented in FORPLAN to the total budget (46.1%) and only represents the timber sale program and associated costs. The current budget level is defined as the average Forest budget during the three-year period from FY 1980 to FY 1982, with the FY 1980 and 1981 budgets adjusted to January 1982 dollars (Regional Planning Direction, section VI.D).



14.	MINIMUM LEVEL BENCHMARK



a.	Purpose and Background



The minimum level benchmark displays outputs which would occur if management activities were reduced to what would be necessary to keep the land in National Forest ownership, while meeting essential minimum environmental constraints and providing for the protection of life, health, and safety of incidental users.

The Forest will be managed at a custodial level.  Natural ecological succession would occur.  Except for unavailable special uses and minimum administrative requirements, there would be no man-made structures.

b.	Assumptions and Constraints



In the process of formulating this benchmark, certain assumptions were made and constraints specified in order to portray relationships and to estimate outputs and effects.  Significant assumptions and constraints are listed below. 

i.	Special use permits for 49 Degrees North Winter Sports Area and recreation residences would be terminated.

ii.	Developed recreation sites would be closed.

iii.	Timber sales would be terminated.

iv.	Grazing would be terminated.

v.	Dispersed recreation use could be expected to continue but would not be managed or encouraged.

vi.	Land adjustments would be terminated.

vii.	Trespass and theft would increase, requiring increase law enforcement.

viii.	Non-recreation, essential special use permits would be administered.

ix.	Share cost road agreements would be modified to reflect minimum Forest Service maintenance to protect soil, water, and safety of incidental users.

x.	Fire suppression and insect and disease control would be limited to that necessary to meet minimum environmental constraints and protection of life, health, and safety of incidental users.

xi.	Operating plans for exploration of mining claims, patent examinations, and reports would be administered.

xii.	Off-road vehicle use would continue.

xiii.	A cultural resource inventory would be included in shutdown costs.

xiv.	Road closures would be completed with shutdown procedures.

xv.	All signing except that necessary to protect the public would be removed.



15.	RECREATION BENCHMARK



a.	Purpose and Background



This benchmark estimates recreation potential for the Forest with emphasis on the primitive and semi-primitive types of recreation. 

The purpose of developing this benchmark is to determine the unroaded recreation potential for the Forest from existing inventoried roadless areas.

Sixty-six developed recreation sites, numerous dispersed recreation sites, and the Salmo-Priest Wilderness are included in this benchmark.

b.	Assumptions and Constraints



In the process of formulating this benchmark, certain assumptions were made and constraints specified in order to model or portray complex relationships and estimate costs, outputs, and effects.  The significant assumptions and constraints are listed below.

i.	This benchmark assumes all existing recreation areas are assigned recreation management prescriptions, plus enough developed recreation sites would be available to meet demand in the fifth decade.

ii.	An adequate budget for operation and maintenance of existing areas and developed sites would be available.  This benchmark would require additional developed recreation sites to meet demand in the fifth decade.  Existing trails and trailheads would be improved to meet standards.  The Forest will increase trail system mileage from 300 to 385 miles in the fifth decade.

iii.	Ending timber inventory constraint.

iv.	Timber harvest cannot decrease in any decade compared to the immediately preceeding year (NDF).

v.	All existing stands are managed for 130-year rotations or longer to provide a more natural looking forest.

vi.	All inventoried RARE II areas are allocated to roadless management to enhance unroaded recreation opportunities.

vii.	The outputs for this benchmark were estimated prior to development of alternatives using the Amenity Alternative developed for the Resources Planning Act 1985 Program Update which is on file at the Supervisor’s Office.  Following alternative development, Alternative H was used to represent the outputs for this benchmark.





F.	BENCHMARK ANALYSIS



The significant findings of the benchmark analyses are discussed in this section.  The focus will be upon information provided by the benchmarks with regards to market and nonmarket resource production relationships, economic tradeoffs, constraint analyses, and the implications concerning the decision space within which alternatives may subsequently be developed in order to address the planning ICO’s.

As mentioned above, a series of required and optional benchmarks were developed and analyzed in accordance with the Regional Planning Direction (November 30, 1983).  The purpose and formulations for the key benchmarks are presented in the previous section of this appendix.  For discussion purposes, the benchmark results displayed in this section will be grouped into the following analysis topics.

Biological Potential

Economic Potential

Management Requirements 

Price Trends

Cost Sensitivity

Policy Constraints

Resource Maximization Potentials



Benchmark runs which are specifically described in the Regional Planning Direction package will be referred to by their run numbers in that package.  This should facilitate ease of discussion and comparison between Forests within the Region.  Finally, the summary will be concluded with a table which summarizes the relevant outputs and effects pertaining to some of the key required benchmarks.



1.	BIOLOGICAL POTENTIAL



Benchmark Runs-1 and 7a estimate the biological potential of the tentatively suitable commercial forest land base without and with MR’s.  These benchmarks serve as the upper boundary of the decision space for timber production because they use the largest possible land base and are limited by the least number of constraints.  Benchmark Run-7a estimates the upper bound of the decision space for the timber resource in alternatives.  Figure B-VI-2 illustrates the biological potential of the Forest in the future.





FIGURE B-VI-2

FOREST BIOLOGICAL POTENTIAL







2.	ECONOMIC POTENTIAL



Run-2 and Run-3a of the benchmark analyses were used to explore the timber related economic potentials of the Forest.  Run-2 permits the harvest schedule to depart from NDF by using 20 percent sequential upper and lower bounds, rotations based on utilization standards, and a harvest floor equal to 80 percent of the current harvest levels.  As such, it represents the maximum timber related PNV unconstrained by MR’s or any other multiple resource considerations.  Run-3a of the benchmarks is similar to Run-1 except that the objective function is changed to maximize present net value of timber from maximize timber.  The results are presented in the table below.





TABLE B-VI-3

UNCONSTRAINED TIMBER RELATED ECONOMIC POTENTIALS



�ASQ(MMCF/DEC)�LTSY(MMCF)  �PNV($MM PRICED OUTPUTS)��Max Timber (Run-1)�628.3�661.9   �233.6��Max Timber (Run-2)�767.2�585.0       �360.0��Max PNV (Run-3a)�528.6�591.1�354.7��





Several findings deserve attention.  The obvious are the much higher PNVs which occur under the PNV objective functions in Runs-2 and 3a as opposed to the maximize volume objective function of Run-1.  In addition, the departure harvest schedule in Run-2 causes it to generate a two percent higher PNV than that produced under NDF in Run-3a.

While the PNVs associated with Runs-2 and 3a are higher than that of Run-1, the LTSY’s are lower, as would be expected.  The economic objective functions traded off LTSY volume for a more valuable species mix in order to maximize PNV.



3.	ANALYSIS OF MR’S



Management Requirements were analyzed and compared.  See the sections describing revised Benchmarks in this Appendix (sections G and H) and Appendix K.



4.	ANALYSIS OF PRICE TRENDS



It is regional direction to use a one percent per year real price trend for stumpage and zero percent for all other resource values and costs.  It is also Regional Direction to perform a sensitivity analysis on the price trends so that the implications of the direction can be better understood.  For that purpose, Run-3a (Max PNV Base) was run with alternative stumpage price trends of zero, two, and three percent (Run-3a uses a one percent trend).  The results of this analysis are some of the most complex to understand.  The results are displayed in the table below.





�

                                       TABLE B-VI-4

                                       ANALYSIS OF ALTERNATIVE PRICE TRENDS



�FORPLAN PNV ($MM)�First Decade Harvest (MMCF)     �LRSY (MMCF)�Pre-Comm. Thin Dec. 1-15 (M Acres)     �Econ. Unsuit. (M Acres)    �Comm. Thin Dec. 1-15 (M Acres)�W-O-S Conver. Dec. 1-15 (M Acres)��0% Trend (Run-3b)�198.4�504.4�552.5�280.3�121.9      �0.0�0.0��1% Trend (Run-3a)�354.2�528.6�591.1�346.5�64.1 �13.6�0.0��2% Trend (Run-3c)�561.5�512.6�608.4�336.9�47.9   �17.0�0.0��3% Trend (Run-3d)�915.2�288.4�674.9�352.6�7.7  �16.4�37.4��

Some of the results are not surprising at all.  As the price trend increases, the PNV of the timber resource increases.  The model also selects more silvicultural prescriptions as evident in the amount of commercial thinning that is scheduled during the first five decades.  The more intensive prescriptions often have a higher contribution to long-term sustained yield (i.e., higher culmination at mean annual increment (CMAI) but a somewhat lower per acre PNV due to the early investments in stocking level control.  As the price trend increases, these investments become more attractive.  As the price increases, the harvesting of species in the Douglas-fir working group is delayed and substituted with species from the alpine fir and cedar/hemlock working groups.  With higher price trends, it pays to hold the more valuable tree species on the stump due to the net effects of price trends, net growth per acre, and the discount rate.

Some of the other results are harder to explain.  In moving from a zero percent price trend to a three percent trend, the acres determined to be economically unsuitable decreases dramatically. 

The higher price trends help to overcome the relatively less desirable economics associated with some of the economically marginal timber stand acres.  Conversion of way overstocked timber stands is only economical at three percent trend.  The desirability of commercial thin practices increases as the price trend goes from zero to three percent.  The FORPLAN PNV increases with increasing price trend.  However, the first decade harvest decreases dramatically between the two and three percent trends.  A possible explanation for this decrease is that the high-valued stand harvest is deferred because of the higher price trend.  The LTSY at three percent is significantly higher than the other trends.

�As should be evident, the implications associated with the use of different price trends can be quite complex.  Sensitivity of the preferred alternative to different price trend assumptions was tested and is discussed in section VII of this appendix.



5.	COST SENSITIVITY



A sensitivity analysis was not done on the costs used in forest planning.  The per unit and fixed costs stayed the same and were used consistently in all alternatives and benchmarks.



6.	ANALYSIS OF POLICY CONSTRAINTS



Several FORPLAN runs were executed to help analyze the implications of the nondeclining flow and CMAI rotation age policy constraints.  These runs are described in the Regional Direction package as Runs-8, 9, 10, and 11.  The PNV calculations include only market values (timber).  The constraints to meet the MR’s are also included in these runs.  In examining the results, it helps to focus on only two runs at a time even though all the results are presented in the following table.



TABLE VI-5

ANALYSIS OF NDF & CMAI POLICY CONSTRAINTS



	PNV MARKET VALUES ONLY	ASQ (MMCF)     	LTSY (MMCF)	UNECON. ACRES

Run-8 (DEP,UTIL)	112.3	533.1	551.9  	100,416

Run-9 (DEP,95% CMAI)	115.4	514.8	547.8 	108,412

Run-10 (NDF,UTIL)	115.5	490.3	563.4   	88,585

Run-11 (NDF,95% CMAI)	112.0	489.1	556.9   	95,151

By comparing Run-8 to Run-9, we can examine the effects of permitting rotation ages short of CMAI under a departure from nondeclining yield.  We will refer to the prescriptions since they permit FORPLAN to begin considering regeneration harvest of a stand as soon as a minimum diameter (DBH) of seven inches is achieved, as opposed to delaying the regeneration options until the stand has reached CMAI.  The departure from nondeclining yield permitted the harvest schedule to vary up and down by as much as 20 percent from one decade to the next.  It is important to keep in mind that under these departure formulations, there is no direct linkage constraint between LTSY and the ASQ as there is under the nondeclining flow runs.

Since the economic culmination of a stand occurs before the biological culmination, utilization prescriptions give the FORPLAN model regeneration harvest timing choices which include both the economic and the production optima.  In contrast, the 95 percent CMAI prescriptions do not provide the model with final harvest timing choices which include the economic culmination age.  Since in both Run-8 and Run-9 there is no link between LTSY and the ASQ, the model is more concerned with harvesting stands closer to their economic optima at the expense of a higher biological production rate.  This is why Run-9 has a higher PNV, but lower ASQ and LTSY.  It appears that harvesting at 95 percent CMAI allows a higher PNV and greater economic efficiency.

By comparing Run-8 and Run-10, we can examine the effects of imposing a nondeclining flow constraint.  Both runs permit rotation ages short of 95 percent CMAI.  The effect of the nondeclining flow constraint is to force the FORPLAN model to select longer average rotation ages than it could use under departure and rotations based on utilization standards.  The longer rotation ages are closer to the economic optima, but further from the short term wood fiber production optima.

The model is in the position of having to juggle rotation ages somewhere between the utilization standard timing choice and the CMAI age.  In doing so it often treats the working groups differently depending on their relative contributions to PNV versus LTSY.  For example, a working group with a relatively low economic value but high wood fiber production rate may be harvested close to its utilization standard age due to its contribution to LTSY (which is directly linked to the ASQ, and, therefore, affects PNV indirectly).  On the other hand, a working group composed of relatively high-valued species may be scheduled for harvest closer to 95 percent CMAI because of its contribution to PNV, but at the expense of a lower contribution to LTSY.

This is essentially what happened in Run-10 as compared to Run-8.  The average rotation ages are longer in Run-10, but vary somewhere between the economic optima and production optima depending on the working group (i.e., higher valued stands in the Douglas-fir working group versus lower valued stands in the subalpine fir working groups).  The lower first decade harvest level in Run-10 consequently lead to an increase in the PNV.  Apparently, fewer acres were dropped out of the solution due to poor economic returns because of their contribution to LTSY.

In comparing Run-9 to Run-11, a similar analysis is performed except the FORPLAN model cannot begin to consider final harvest options until the stands have achieved 95 percent CMAI.  By forcing the model to delay regeneration harvest choices until at least 95 percent CMAI is achieved, the long term sustained yields are slightly lower than if the model could consider final harvest closer to utilization standards.  The nondeclining flow run keeps more acres in the timber base due to their contribution to LTSY resulting in a decrease in PNV. 

Finally, Run-10 and Run-11 are compared.  Both runs are subject to nondeclining flow constraints.  Run-10 permits harvest short of CMAI, while Run-11 does not.  Theoretically, rotation lengths short of CMAI do not have much effect on the ASQ or PNV in the early decades on a surplus old-growth forest under nondeclining flow.  These two runs basically substantiate this.  Their outputs and effects are nearly identical.  Run-11 has a slightly lower LTSY because more acres are assigned to minimum management levels resulting in a slightly lower PNV.



7.	RESOURCE MAXIMIZATION POTENTIALS



Several benchmark runs were made to explore the maximum potentials of the Forest to produce various outputs.  These outputs include PNV, recreation, and timber.  In addition to helping define the maximum resource production capabilities of the Forest and the decision space within which alternatives 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.

Benchmark Runs-1 and 7a attempt to estimate the biological production potential of the Forest to produce timber without and with MR’s respectively, subject to NDF and rotations based on 95 percent CMAI.  Table B-VI-6 compares the levels of harvest and timber management activities in these two benchmarks.  The wildlife MR’s and dispersion constraints in Benchmark Run-7a cause a significant falldown in timber volume when compared to Benchmark Run-1.  Benchmark Run-7a defines the upper boundary on the allowable timber harvest decision space for alternatives.





TABLE B-VI-6

                                       BENCHMARK COMPARISON

TIMBER HARVEST LEVELS and MANAGEMENT ACTIVITIES



�Dec. 1 ASQ (MMCF)�LTSY (MMCF)    �Unecon. Acres�Precomm. Thin Acres Dec. 1-5 �WOS Con. Acr. Dec. 1-5       ��Run-1�628.3�661.9�0�630,023    �41,873��Run-7a�565.3�586.0�62,090�551,646     �29,773��



�Benchmark Runs-3a and 7 attempt to estimate the economic potential of the Forest to maximize the PNV of market and nonmarket values with and without MR’s.  Run-11 is the same as Run-7 but estimates PNV for market values only.  Table B-VI-7 compares the PNV and selected outputs for these runs.  These runs define the upper boundary of the decision space for maximizing PNV.



TABLE B-VI-7

                                       BENCHMARK COMPARISON

                                       PNV vs. SELECTED OUTPUTS



�Timber Offered Annual MMCF Dec.1/Dec.5�LTSY (MMCF)    �Developed Annual MRVDs Dec.1/Dec.5   �Dispersed Annual MRVDs Dec.1/Dec.5�Range Annual MAUMs Dec.1/Dec.5 �PNV $MM��Run-3�52.8/52.8�59.1�253.3/376.1�447.0/164.5     �39.2/40.1�354.7��Run-7�48.9/48.9�55.7�253.3/376.1�447.0/622.4    �38.3/43.3�344.1��Run-10�49.0/49.0�56.3�253.3/376.1�447.0/622.4   �38.5/42.6�115.5��



Benchmark Run-8 estimates the unroaded recreation potential for the Forest with emphasis on the primitive and semi-primitive types of recreation.  

Table B-VI-8 summarizes outputs for each of the benchmark runs analyzed for the Analysis of the Management Situation.

�

TABLE B-VI-8

QUANTITATIVE RESOURCE OUTPUTS, ENVIRONMENTAL EFFECTS, ACTIVITIES, AND COSTS BY BENCHMARK AND ALTERNATIVE



Run Description�C.D.1 Without MR’s�C.D.2 With MR’s�Run-1 Max.Tbr�Run-2 Max.PNV�Run-3 Max.PNV �Runs-4 & 8 Max.PNV                                                     �Runs-5 & 9 Max.PNV�Runs-6 & 10 Max. PNV�Runs-7 & 11 max. PNV�Runs-7A & 7B Max.Tbr.�Rec. Bench- mark �Minimum Management  ��

Non Declining Yield�A�A�A��A���A�A�A�A���95%CMAI�A�A�A��A��A��A�A����Utilization Standards����A��A��A������MR’s������A�A�A�A�A�  ���End. Inventory Constraint�A�A�A�A�A�A�A�A�A�A   �A �A��Developed Recreation Use (Thousand RVDs/Year)��������������Decade 1�315.0�315.0�253.3�253.3�253.3�253.3�253.3�253.3�253.3�253.3�315.0�0.0��Decade 2�346.0�346.0�278.6�278.6�278.6�278.6�278.6�278.6�278.6�278.6�346.0�0.0��Decade 3�461.0�461.0�376.1�376.1�376.1�376.1�376.1�376.1�376.1�376.1�461.0�0.0��

Non-Wilderness Dispersed Recreation Use (Thousand RVDs/Year)��������������Roaded��������������Decade 1�416.0�416.0�432.0�432.0�432.0�432.0�432.0�432.0�432.0�432.0�343.0�191.0��Decade 2�461.0�461.0�461.0�461.0�461.0�461.0�461.0�461.0�461.0�461.0�384.0�151.0��Decade 3�617.0�617.0�622.4�622.4�62.4�622.4�622.4�622.4�622.4�622.4�522.0�151.0����������������Unroaded��������������Decade 1�49.0�49.0�15.0�15.0�15.0�15.0�15.0�15.0�15.0�15.0�67.0�0.0��Decade 2�44.0�44.0�11.7�11.7�11.7�11.7�11.7�11.7�11.7�11.7�75.0�0.0��Decade 3�28.0�28.0�0.0�0.0�0.0�0.0�0.0�0.0�0.0�0.0�102.0�0.0����������������Wildlife and Fish Use (Thousand WFUDs/Year)��������������Decade 1�122.9�122.9�200.0�206.3�205.9�206.6�206.6�206.5�206.5�200.9�219.6�Decrease from present��Decade 2�123.0�123.0�160.9�165.1�165.1�206.8�206.8�206.6�206.6�201.0�221.2�Decrease from present��Decade 3�121.2�121.2�161.2�164.7�164.5�206.3�206.4�206.4�206.5�201.1�221.7�Decrease from present����������������Range Permitted Grazing (Thousand AUMs/Year)��������������Decade 1�27.0�27.0�38.2�38.7�39.2�38.3�37.5�38.5�38.3�39.1�21.3�0.0��Decade 2�27.0�27.0�63.2�66.8�55.7�55.5�53.0�53.1�52.7�50.2�23.0�0.0��Decade 3�27.0�27.0�45.1�39.8�40.1�42.4�39.1�42.6�43.3�51.6�22.1�0.0����������������Allowable Timber Sale Quantity (Million Board Feet/Year)��������������Decade 1�113.3�110.0�274.9�343.8�236.9�221.9�228.4�213.9�217.0�246.5�90.6�0.0��Decade 2�113.3�110.0�274.9�251.7�236.9�247.6�253.4�213.9�217.0�246.5�90.6�0.0��Decade 3�113.3�110.0�274.9�170.2�236.9�166.9�159.5�213.9�217.0�246.5�906.6�0.0����������������Allowable Timber Sale Quantity (Million Cubic Feet/Year)��������������Decade 1�25.5�24.8�62.8�76.7�52.9�53.3�51.5�49.0�48.9�56.5�20.4�0.0��Decade 2�25.5�24.8�62.8�61.4�52.9�60.4�61.8�49.0�48.9�56.5�20.4�0.0��Decade 3�25.5�24.8�62.8�41.5�52.9�40.7�38.9�49.0�48.9�56.5�20.4�0.0��

� 

TABLE B-VI-8 (Continued)

��������������Run Description�C.D.1 Without MR’s�C.D.2 With MR’s�Run-1 Max.Tbr�Run-2 Max.PNV�Run-3 Max.PNV�Runs-4 & 8 Max.PNV                                                     �Runs-5 & 9 Max.PNV�Runs-6 & 10 Max. PNV�Runs-7 & 11 Max. PNV�Runs-7A & 7B Max.Tbr.�Rec. Bench- mark�Minimum Management   ����������������Fuel Wood (Thousand Cords/Year)��������������Decade 1�140�137�617�366�260�258�252�239�241�400�111�0.0��Decade 2�141�139�284�318�294�288�285�240�231�381�115�0.0��Decade 3�172�170�319�400�249�158�161�190�200�247�95�0.0����������������Long Run Sustained Yield (Million Cubic Feet/Year)�31.5�30.3�66.2�58.5�59.1�55.2     �54.8�56.3�55.7�58.6�25.0�0.0����������������Timber Purchaser Road Construction (Miles/Year)��������������Decade 1�66.8�64.8�162.2�202.8�139.8�130.9�134.8�126.2�128.0�145.4�53.5�0.0��Decade 2�66.8�64.8�158.4�103.3�166.3�164.0�160.2�169.1�167.4�145.4�53.5�0.0��Decade 3�49.6�49.3�0�0�0�0�0�0�0�0�28.1�0.0����������������PNV of Total Cost (Million $)�354.2�346.2�577.0�482.5�437.8�432.4�430.1�416.4�418.6�542.4    �327.3�----����������������Returns to Government (Million $/Year)��������������Decade 1�12.6�12.2�22.8�34.5�24.6�22.5�22.4�21.0�21.1�24.2�9.4�0.0��Decade 2�14.3�13.4�32.8�28.2�26.8�29.7�29.6�25.0�23.9�25.4�11.1�0.0��Decade 3�18.7�18.8�33.0�30.0�35.0�25.8�24.9�30.4�31.5�28.6�16.6�0.0����������������PNV (Market & Assigned) (Million $/Year)�171.9�168.7�233.6�360.0�354.7�334.7�337.5�336.9    �344.1�278.4�221.6�---����������������PNV (Market Only)�-37.0�-36.0�52.3�147.1�143.2�112.3�115.4�115.5�112.0�36.1�-72.7�---����������������Payments to Counties (Million $/Year)��������������Decade 1�3.2�3.0�5.7�8.6�6.2�5.6�5.6�5.2�5.3�6.1�2.4�0.0��Decade 2�3.6�3.3�8.2�7.0�6.7�15.5�7.4�6.3�6.0�6.3�2.8�0.0��Decade 3�4.7�4.7�8.3�7.5�8.7�6.5�6.2�7.6�7.9�7.1�4.2�0.0��



A = Applies 

�

G.	REVISED BENCHMARKS AND ANALYSIS OF MANAGEMENT REQUIREMENTS



In response to comments made during review of the DEIS, changes were made in FORPLAN model formulation, prescriptions, yield potential, and economic information.  Certain benchmarks and alternatives were then modified to determine effects of the changes.  In addition, MRs were analyzed in greater depth in response to an appeal.  Appendix K describes the analysis of MRs and this section briefly describes results of revised benchmarks 1, 3, 7, and 7a.  Information generated from revised benchmark runs 1, 3, 7, and 7a are used throughout the balance of this document, but the description of the original benchmark runs 1, 3, 7, and 7a have been retained in Appendix B, sections E and F.

1.	Revised Run 3



a.	Purpose and Background



This is the maximize PNV benchmark, which shows the highest possible PNV while still meeting all legal requirements.  It serves as a base for analysis of MRs and alternative development.

b.	Formulation



i.	Objective Function - Maximize PNV for 15 periods.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed harvest.  Harvests will be allowed within certain caribou habitats and not allowed in others in order to satisfy management objectives for the woodland caribou.

iii.	Constraints

(a)	Nondeclining flow at or below LTSY

(b)	Rotations based on 95 percent CMAI

(c)	Ending inventory constraint



2.	RUNS-3W, 3X, 3Y, 3Z



a.	Purpose and Background



As explained in Appendix K, it was necessary to analyze the MR’s and the alternative ways of meeting them.  Four new FORPLAN runs were generated for the analysis.  The runs may be compared to revised run 3 only.  Results of the analysis are shown in Appendix K.

b.	Formulation



i.	Objective Function - Maximize PNV of market values for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed harvest.  Harvests will be allowed within certain caribou habitats and not allowed in others to satisfy management objectives for woodland caribou.

iii.	Constraints 

(a)	Nondeclining flow at or below LTSY

(b)	Rotations based on 95 percent CMAI

(c)	Ending inventory constraint

(d)	Run 3W -	upper limit dispersion constraints of 30% for clearcut harvest and 45% for shelterwood harvest.

Run 3X -	upper limit dispersion constraints of 45% for all work groups.

Run 3Y -	lower limit inventory constraints to meet MR’s for old-growth dependant wildlife species.

Run 3Z -	lower limit dedicated old-growth stands to meet MRs for old-growth dependent wildlife species.



3.	REVISED RUNS-7 AND 7A



a.	Purpose and Background



These runs are extensions of the maximize PNV benchmark (revised run 3) with addtional dispersion and wildlife MRs. 

The most conservative possible formulation of the MRs was used (see Appendix K and Alternative A for details).  These runs may be directly compared between themselves, to revised run 3 or any alternative but none of the original benchmark runs.

b.	Formulation



i.	Objective Function - Run 7:  Maximize PNV of market and non-market values for 15 decades.  Run 7a:  Maximize timber production for 15 decades.

ii.	Land Base - All tentatively suitable and available commercial forest lands are available for programmed harvest.  Harvests will be allowed within certain caribou habitats and not allowed in others in order to satisfy management objectives for the woodland caribou.

iii.	Constraints

(a)	Nondeclining flow at or below LTSY.

(b)	Rotations based on 95 percent CMAI.

(c)	Ending inventory constraint.

(d)	Upper limit dispersion constraints of 30% for clearcut harvest and 45% for shelterwood harvest.

(e)	Lower limit inventory constraints to meet MRs for old-growth dependent wildlife species.



H.	RESULTS OF REVISED BENCHMARK RUNS



Revised runs 1, 3, 7, and 7a results will be displayed here and the results of runs 3W, 3X, 3Y, and 3Z are displayed in Appendix K.  The figures presented here are not directly comparable to the original benchmark runs but are comparable to Appendix K and the alternatives. 

Table B-VI-9 shows the results of the revised benchmarks.



TABLE B-VI-9

                                       REVISED BENCHMARK COMPARISON

                                       TIMBER HARVEST LEVELS AND PNV



�PNV-MARKET AND NON-MARKET $MM�DECADE 1 ASQ (MMCF/YEAR)    �LTSY (MMCF)�LANDS EXCLUDED FROM HARVEST (ACRES)��Run 1�-----�51.1�64.5�5,328��Run 3�180.7�38.8�52.8�50,580��Run 7�176.5�34.0�52.6�84,750��Run 7a�84.1�46.5�63.2�23,408��

Comparison of revised runs 3 and 7 illustrate the effect of MRs on PNV, ASQ, LTSY, and lands excluded from harvest.  Decade 1 ASQ drops by 12 percent due to fewer high volume old-growth stands available for immediate harvest.  This drop also causes a substantial drop in PNV, because it is strongly influenced by cash flows in the early part of the planning horizon.  The LTSY, however, is affected more strongly by activities late in the planning horizon, and shows little difference due to MRs.  Even though 4.4% more of the tentatively capable, available, and suitable land base has been excluded from timber harvest, slightly more intensive silvicultural treatments allow similar LTSY levels to be attained.

Comparison of revised runs 7 and 7a indicates substantial increases in timber harvest due to changing objective function.  The LTSY increases also, and only one-fourth as many acres are excluded from management.  In the case of revised run 7a, MRs for old-growth are met mostly through extended rotations which is not the case in revised run 7 where old-growth requirements are met mostly by increasing the share of dedicated old-growth (see Appendix K for a discussion of these strategies).  However, the additional acres harvested in revised run 7a are relatively economically inefficient and have negative impact on PNV, decreasing it by 5 percent.  Most of these inefficient stands are currently brushfields and immature, over-stocked conifer stands that generate little or no stumpage value when harvested or cleared.

Benchmark Runs-1 and 7a estimate the biological potential of the tentatively suitable commercial forest land base without and with MR’s.  These benchmarks serve as the upper boundary of the decision space for timber production because they use the highest possible land base and are limited by the least number of constraints.  Benchmark Run-7a estimates the upper bound of the decision space for the timber resource in alternatives.  Benchmark Run-1 potential in Decade One is 219.7 MMBF and 277.4 MMBF for the long run, while Run-7a is 200 and 271.8 MMBF.  Data for these modified runs is also displayed in Figure B-VI-2.





VII.	FORMULATION OF ALTERNATIVES



A.	INTRODUCTION



1.	REQUIREMENTS CONCERNING THE DEVELOPMENT OF ALTERNATIVES



A Forest Plan alternative is a mix of management prescriptions applied in specific locations and amounts of the Forest in order to achieve the desired management goals and objectives.  Alternatives were developed according to the following NFMA 36 CFR 219.12(f) requirements:

The Interdisciplinary Team shall formulate a broad range of reasonable alternatives according to NEPA procedures.  Besides complying with NEPA procedures, the primary goal in formulating alternatives, besides complying with NEPA procedures, is to provide an adequate basis for identifying the alternative that comes nearest to maximizing net public benefits, consistent with the resource integration and management requirements of CFR 219.13 through 219.27.

a.	Alternatives shall be distributed between the minimum resource potential and the maximum resource potential to reflect to the extent practicable 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.

b.	Alternatives shall be formulated to facilitate analysis of opportunity costs and of resource use and environmental tradeoffs among alternatives and between benchmarks and alternatives.

c.	Alternatives shall be formulated to facilitate evaluation of the effects on PNV , benefits, and costs of achieving various outputs and values that are not assigned monetary values, but are provided at specified levels.

d.	Alternatives shall provide different ways to address and respond to the major public issues, management concerns, and resource opportunities identified during the planning process.

e.	Reasonable alternatives which may require a change in existing law or policy to implement shall be formulated if necessary to address a major public issue, management concern, or resource opportunity identified during the planning process.

f.	At least one alternative shall be developed which responds to and incorporates the RPA Program tentative resource objectives for each forest displayed in the regional guide.

g.	At least one alternative shall reflect the current level of goods and services provided by the unit and the most likely amount of goods and services expected to be provided in the future if current management direction continues.  Pursuant to NEPA procedures, this alternative shall be deemed the “no action” alternative.

h.	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.

i.	Each alternative shall state at least-



The condition and uses that will result from the long-term application of the alternative;

The goods and services to be produced, the timing and flow of these resource outputs together with associated costs and benefits;

Resource management standards and guidelines;

The purpose of the management direction proposed.



In addition to the RPA and No Action Alternatives required by the preceding regulations, four other alternatives were required by Regional direction:  one that emphasizes high market opportunities (Alternative C), one that emphasizes high nonmarket opportunities (Alternatives H), one that emphasizes undeveloped lands with intensified management on the remainder of the Forest (Alternative E); and one that responds to an appeal regarding a true no action (no change) alternative (Alternative NC).

The “No Change” Alternative was developed in response to an appeal brought by the Northwest Forest Resource Council on May 19, 1986.  The No Change Alternative is designed to represent the existing Timber Management Plan, and consequently does not comply with all provisions of the National Forest Management Act (NFMA) and regulations promulgated by the Secretary of Agriculture to implement NFMA.



2.	SUMMARY OF THE PROCESS USED FOR DEVELOPING ALTERNATIVES



The formulation of alternatives (planning step five), was based upon information gathered during the first four steps of the planning process:

Identification of issues, concerns, and opportunities (ICO’s).

Development of planning criteria.

Resource inventories and data collection.

Analysis of the Management Situation.



Information gathered during these steps was assimilated and analyzed to guide the formulation of alternatives.  The alternatives reflect a range of future resource management options for the Forest.  Each major issue, concern, and opportunity was addressed in one or more of the alternatives.  The need to satisfy legal and regulatory mandates was also a factor in the development of the alternatives.  Finally, cost efficiency was a consideration throughout the process.  The following discussion is a summary of the planning actions involved in the formulation and analysis of the alternatives.  The focus will be upon the roles which the ICO’s and the benchmarks played in their development.

The mixture of alternatives formulated and analyzed were basically designed to address the different ways in which people prefer to use the Forest.  Most of these preferences, along with the physical, biological, and legal limits of Forest management are reflected in the issues, concerns, and opportunities which were identified at the outset, and served to guide the overall Forest planning process.

A public issue was defined as being a subject or question of widespread public interest relating to management of the National Forest System.

A management concern was seen as being an issue, problem, or condition which constrained the range of management practices identified by the Forest Service during the planning process.

A third component which influenced the development of alternatives came from the various resource use and development opportunities suggested by both the public and the Forest Service.

An extensive and continuing process was used to identify and assemble the ICO’s.  Public meetings, newsletters, local news media, and many personal contacts by Forest Service officials were used to gather the issues.  Those contacted included a wide cross section of individual members of the public, adjacent private landowners, adjacent National Forests, State and local government agencies, local industry, conservation groups, and Native Americans.

For example, timber management can be used to enhance deer and elk habitat while producing timber volume.  On deer and elk winter range habitat areas, timber harvest can be used as a method to create the forage and cover requirements for good deer and elk winter range habitat.  Timber management provides new road access to the Forest, allowing additional roaded dispersed recreation opportunities.  These same roads provide the recreation user vehicle access to roadless area and wilderness area boundaries. 

In summary, the attempt to resolve some issues may enhance, as well as conflict with, resolving others.  In resolving the issues, the key is to maximize net public benefits. 

Recreation and visual quality are the fabric of local life styles and economies, and thus the focus of many issues.  A Forest with a broad recreation base in a pleasing environment could be an asset to the eastern Washington area, while still providing goods and services necessary for stable timber-based industries.  One mix may favor financial returns, while a different mix may favor non-priced values.

The future of the remaining unroaded nonwilderness areas is also an issue.  Developing some roadless areas could increase wood production or increase the opportunities for mineral exploration.  On the other hand, retaining some roadless areas in an undeveloped condition minimizes conflicts with habitat for threatened or sensitive wildlife species and also provides opportunities to participate in undeveloped nonwilderness types of recreation experiences.

More detail on the specifics of the planning ICO’s, their inter-relationships, and their roles in the planning process can be found in Chapter I and Appendix A.

Once the issues, concerns, and opportunities were identified, and the planning criteria were developed, the Interdisciplinary Team began to formulate management areas and their associated standards and guidelines.  Management areas, coupled with their respective standards and guidelines, provide specific direction for implementation and serve as a framework for how to use, develop, and protect the Forest’s resources in a manner consistent with the goals and objectives of an alternative.

Since the standards and guidelines provide general, rather than site or project specific direction on how to implement the Forest Plan, there was little opportunity to calculate a PNV or benefit/cost ratio for many of them.  However, economic efficiency was a strong consideration throughout their development.  For example, from a silvicultural standpoint, clearcutting and planting is more desirable in terms of control over species mix than is natural regeneration.  However, natural regeneration is often more cost effective and the Forest has had documented success with it in various plant communities. 

Finally, evidence of the concern for cost efficiency can also be found in the stated goals for the management areas.  For example, the goal for Timber Management in the Plan is worded:

“To provide for the optimum production of timber products while protecting basic resources.” 

This type of consideration for cost effectiveness was carried throughout the development of the management area standards and guidelines.

Concurrent with the formulation of management areas and the standards and guidelines, the Interdisciplinary Team also began to identify the analysis areas that would be used in the FORPLAN model (See Forest Planning Model - Analysis Areas section).  For this task, a comprehensive multi-resource computer mapping data base system was developed to store, retrieve, and analyze information needed to address the identified planning ICO’s.  It was used extensively to examine different analysis area combinations that could be used to model and evaluate the production and economic tradeoffs between the recreation, timber, visual, and wildlife resources on the Forest.  The objective of this exercise was to delineate the analysis areas in such a way as to capture the important variations in the biological, social, and economic characteristics of the land and yet keep the FORPLAN model size to a minimum so it was quicker and less expensive to run.

Once the final analysis area delineation was settled upon, the next step was to develop the prescriptions for the FORPLAN model.  This included the development of timber yield tables (see “Prescriptions and Yield Coefficients” section), other resource yield coefficients, and the economic costs and benefits (see “Economic Efficiency Analysis” section) associated with each FORPLAN prescription.  These prescriptions were designed to enable FORPLAN to analyze the timber related outputs and economic consequences associated with alternative land allocations and multiple use objectives.

In order to provide FORPLAN with the harvest scheduling flexibility it needed to satisfy the multiple use objectives of each alternative, a wide range of timber yield tables was developed for each management area and working group combination.  As the yield tables were developed, they were reviewed by the respective resource specialists to determine if they achieved their intended objectives (thermal cover, retention foreground, etc.).  A soil expectation value was calculated for all alternatives except D-M, G-M and I-M.  In some cases, prescriptions were dropped if another prescription achieved the intended objectives equally as well but had a higher PNV.  But for the most part, if FORPLAN had the room and the prescriptions contributed to the range of scheduling choices, they were included in the model so it had the option of whether to use them or not to satisfy its objective function and constraints.

�The Analysis of the Management Situation was a key step leading to the development and evaluation of alternatives.  The potential of the Forest to supply the resources which were elements of the identified planning issues, concerns, and opportunities was analyzed.

FORPLAN played a key role in this step.  Various assumptions, constraints, and objectives were combined to formulate the benchmark analyses of maximum supply potentials for the timber and unroaded recreation resources.  Benchmark runs were also developed to estimate the maximum PNV of the market plus nonmarket priced resources on the Forest.  This analysis established the benchmark levels required by National planning direction.  The benchmarks served as reference points from which the outputs and effects of various objective functions and constraints used during the development of alternatives could be evaluated.

Once the benchmark analyses were completed, the ID Team proceeded to formulate alternatives.  The resource supply potentials and projected demands were compared with respect to resolving the identified planning ICO’s.  In turn, these potentials, when compared to the current direction, indicated opportunities and/or needs for change in order to best resolve the ICO’s.

Alternative goals were established to provide a broad range of options regarding the future management of the Forest.  Descriptions were written to define the resource management intent for each alternative.  Each issue, concern, and opportunity was addressed in one or more of the alternatives either through land allocations, harvest scheduling, standards and guidelines, or policy statements.

Finally, each alternative was analyzed using the FORPLAN model.  Alternatives were modeled through the specification of an objective function and a set of constraints that were necessary to achieve the intent of a particular alternative.  Prescription assignments, combined with the necessary constraints, were analyzed in FORPLAN to identify an optimal timber management schedule which maximized PNV and achieved specific resource objectives in the most economically efficient manner.  With varying objectives, each alternative produced a different combination of priced and nonpriced outputs.  

Modifications were made in Alternatives D-M, G-M, and I-M between the draft and final.  FORPLAN was rerun for these alternatives.  Other alternatives were not rerun, but the outputs were prorated based on changes which occurred in the modified alternatives and modified benchmarks.

The FORPLAN model was utilized to develop the most economically efficient timber related outputs and effects  associated with the management of the Forest under the multiple use objectives of an alternative.  Which timber management 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 was usually to maximize present net value or maximize the production of timber.  These were subject to first satisfying all the specified constraints.  The constraints were designed to guarantee the spatial and temporal feasibility of harvest scheduling choices in order to achieve the multiple use objectives of the alternative being analyzed.  The following is a list of some of the types of constraints used:

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

Harvest volume constraints in alternatives D-M and G-M;

Dispersion and wildlife MR constraints;

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

Constraints for thermal cover in deer winter range allocations; and

Other miscellaneous constraints such as accelerated harvesting and budget levels.



Several other steps in the analysis process were implemented before the evaluation of an alternative was considered complete. 

The outputs and effects associated with the resources other than timber were analyzed outside of FORPLAN by the ID Team.  As a part of this step, the IRPM model was used to provide a geographically distributed solution of the FORPLAN solution for each alternative.  These solutions were mapped.  The IRPM solution assisted in the quantification of effects and other resource outputs.  Resource effects such as rate of roadless area development, stream sedimentation and distribution of harvest and openings were all studied through the IRPM analysis. 

Part of the IRPM analysis process consisted of analyzing the impact of resource management on the arterial and collector road system.  The purpose of this analysis was to help assess the capital investment needs of the arterial and collector network.  The IRPM solution was reviewed by the ID Team.  If significant problems were found, the FORPLAN Model was then revised and rerun.

Next, the ADVENT program was used to determine the total Forest budget and PNV that would be required to implement each alternative.  The budget estimates were based on the various resource output levels, capital investment, and operation and maintenance programs that were developed in the previous analysis steps.  The budget levels were tracked by resource, appropriated versus allocated funds, and capital investment versus operations and maintenance costs.  All market plus assigned priced benefits associated with the timber, recreation, range, and special use outputs, and the associated forest budget for the first five decades were entered into ADVENT which calculated the overall PNV of the particular benchmark or alternative being evaluated.

Sometimes the results from any one of these analyses indicated the need to do more FORPLAN runs in order to improve upon the overall evaluation of the outputs and effects of a particular alternative.  Once the ID Team was satisfied with the outputs and effects of the alternatives, their implications with regards to income and jobs in the local economy were analyzed with the IMPLAN input/output model.  After all of this was done to satisfaction, the ID Team, along with the Forest Leadership Team and district personnel, then evaluated how well each alternative addressed the issues, concerns, and opportunities identified at the outset of the planning process.  Based on this analysis, a preferred alternative was recommended to the Regional Forester.



3.	SUMMARY OF THE PROCESS USED FOR DEVELOPING ALTERNATIVE NC



Formulation of Alternative NC (No Change) was different than other alternatives.  As mentioned previously, it was formulated as a result of an appeal by the Northwest Forest Resource Council.  Alternative NC is designed to represent the existing Timber Management Plan and, consequencly, does not comply with all provisions of the National Forest Management Act (NFMA) and regulations promulgated by the Secretary of Agriculture to implement NFMA.  In the 1965 Timber Management Plan, all lands which met the criteria for commercial Forest lands were considered part of the plan base.  Allowances were made for recreational occupancy areas and dispersed recreation areas.  These areas were not included as part of the commercial forest land base, but as unregulated harvest components which do not contribute to the allowable sale quantity.

The following laws or executive orders are not fully incorporated into the Current Timber Management Plan and supplements represented in this alternative.  These laws and executive orders provide extensive direction for the management of all forest resources and are combined with this No Change Alternative into the Current Direction Alternative (see Alternative A).

1.	National Forest Management of 1976 (P.L. 94-588)

2.	Endangered Species Act of 1973 (P.L. 93-205)

3.	National Historic and Preservation Act of 1966 (P.L. 89-665)

4.	National Environmental Policy Act of 1969 (P.L. 91-190)

5.	Archaeological and Historic Preservation Act of 1974 (P.L. 93-291)

6.	American Indian Religious Freedom Act of 1978 (P.L. 95-341)

7.	Forest and Rangeland Renewable Resources Planning Act of 1974 (P.L. 93-378)

8.	Federal Land Policy Act of 1976 (P.L. 94-579)

9.	Federal Water Pollution Control Act of 1972 (P.L. 92-500)

10.	Executive Order 11593 “Historic and Cultural Preservation Act”

11.	Executive Order 11988 “Floodplains”

12.	Executive Order 11990 “Wetlands”



�Alternative NC could not be implemented or used in future management of the Forest under the Forest Plan without Congressional and/or Secretary of Agriculture action to change the above laws or gulations.  If the Forest Plan were not implemented, the current management plans would have to be amended or revised to complydwith the laws and regulations (NFMA regulations CFR 219.29 - “As soon as practicable, existing plans shall be amended or revised to incorporate standards and guidelines in this subpart.”)

In order to portray Alternative NC, it is necessary to establish a frame of reference with which to compare it.  For this alternative the Forest made the basic assumptions that the laws passed after approval of the TM Plan only apply to the supplements incorporated in the plan.  Management of the Forest would be more like it was 20-25 years ago.  The FORPLAN, IRPM, and ADVENT models were not used in the analysis of Alternative NC.



B.	COMMON CONSTRAINTS



The FORPLAN model was used to estimate the timber-related management activities, economic consequences, and outputs by reflecting the multiple use resource management objectives of each alternative through a given set of constraints.  Many of the constraints used to help formulate and characterize the different alternatives were the same across all alternatives.  These were necessary to meet either management requirements, existing laws and policies, or the objectives of prescriptions.  There were also constraints which, while serving common purposes across all of the alternatives, varied in the amounts and locations to which they were applied.  In addition, there were constraints 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 constraints which were more or less unique between the alternatives will be discussed in the next section pertaining to the development of alternatives.

While many of the constraints discussed in this section were common to all of the alternatives, the number of acres they applied to varied depending on the different objectives and resulting allocations of resources associated with each alternative.  The tradeoffs pertaining to each set of constraints are presented in general terms rather than specific quantified measures. This is because each constraint set was not isolated and analyzed with regards to the development of each alternative.  Most of them were examined during the benchmark analyses performed for the Analysis of the Management Situation.  The relative magnitude of tradeoffs associated with these constraint groups can be obtained by referring to the benchmark analysis results in section VI of this Appendix, and the allocation of land to various management area prescriptions presented in the next section pertaining to the development of alternatives.



�1.	ENDING INVENTORY CONSTRAINTS



a.	Purpose:  The use of this constraint ensures that the total inventory volume left at the conclusion of the harvest 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.

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

c.	Tradeoff:  Since some volume which is available for harvest at the end of the harvest scheduling horizon must be reserved for future decades, timber related outputs and benefits will be reduced.





2.	40-ACRE UNIT SIZE/LOGICAL LEAVE UNIT CONSTRAINTS



a.	Purpose:  This constraint is used so that the resulting FORPLAN harvest scheduling solution is in compliance with 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 separated by logical harvest units.

b.	Rationale:  If these constraints were not used, the FORPLAN model could schedule for harvest in one decade large contiguous acreages of stands to best meet its objective function of maximizing PNV.  To prevent this from happening, upper limit constraints are placed on the proportion of an analysis area that can be in harvest created openings at one time in any of the first five decades.  Only acres that could be final harvested in any of the first five decades are constrained for dispersion.  





c.	Tradeoff:  Since the unit size/dispersion constraints have the potential to restrict FORPLAN’s freedom in the way it schedules the harvesting of timber to meet its objectives, both the PNV and the ASQ may be reduced as a result of these constraints.  The sensitivity analysis performed on the dispersion constraint during the AMS indicated that using 45 percent dispersion would decrease potential harvest by less than three percent in the first decade and would have almost no effect on long run sustained yield.  The sensitivity of changing clearcut areas to 30 percent dispersion is discussed in Appendix K.





3.	INVENTORY CONSTRAINTS FOR WILDLIFE MR’S



a.	Purpose:  These constraints are applied to ensure that the wildlife habitat management requirements for northern three-toed-woodpeckers, marten, pileated woodpecker, barred owl, and woodland caribou are satisfied in accordance with the regulations. 

b.	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 5th or 6th decade.

c.	Tradeoff:  Since certain specified amounts of mature and overmature stands which are available for regeneration harvest must be reserved until replacement stands are available, FORPLAN’s harvest scheduling flexibility is restricted and may result in a lower PNV or ASQ.  The analysis performed on these constraints during the AMS indicated that they would impact the final solution by less than five percent.





4.	CONSTRAINTS ON THE AMOUNT OF HARVEST CREATED OPENINGS IN SCENIC TIMBER MANAGEMENT AREAS



a.	Purpose:  These discretionary constraints are used in conjunction with special FORPLAN prescriptions to ensure that visual management objectives are achieved on portions of the Forest allocated to the Scenic Timber and Scenic/Winter Range Management Areas.  They are designed to provide an upper limit proportion on the amount of a seen area that can be in harvest created openings at one time.  The upper limit bounds are a function of the visual sensitivity of the area.  The upper limit proportions range from 9.6 percent for retention areas to 18.4 percent for partial retention.  The scenic area prescriptions also are built to insure that at least 30 percent of the stand is 21 and 16 inches in diameter at breast height (or larger) for retention and partial retention foreground areas respectively before harvesting.

b.	Rationale:  In the absence of these constraints, the model would have scheduled too much harvesting, too fast, and in too large of units to achieve the conditions that would satisfy the visual management objectives in parts of the Forest allocated to the Scenic Views Management Area.

c.	Tradeoff:  Since these constraints restrict FORPLAN’s harvest scheduling flexibility, they do tend to lower the present net value and allowable sale quantity levels of an alternative.  How much they do so is a function of the amount of acres allocated to the Scenic Timber and Scenic Timber/Winter Range Management Areas in a particular alternative. 





5.	CONSTRAINTS ON THE AMOUNT OF HARVEST CREATED OPENINGS IN HIGH USE RECREATION MANAGEMENT AREAS



a.	Purpose:  These discretionary constraints are used in conjunction with special FORPLAN prescriptions in order to ensure that visual management objectives are achieved on portions of the Forest allocated to the High Use Recreation Management Area.  They are designed to provide an upper limit proportion on the amount of a seen area that can be in harvest created openings at one time.  In general, the objective in and around intensive recreation areas is to attain and maintain retention foreground visual standards.  The upper limit bounds are 9.6 percent with at least 30 percent of the stand 21 inches or larger in diameter at breast height.  This constraint applies to all alternatives except Alternative I-M where no timber harvest is allowed in the High Use Recreation Management Area.  The discussion for Alternative I-M later in this section specifically addresses this.

b.	Rationale:  In the absence of these constraints, the model would have scheduled too much harvesting, too fast, and in too large of units to achieve the conditions that would satisfy the visual management objectives for high use recreation areas.

c.	Tradeoff:  Since these constraints restrict FORPLAN’s harvest scheduling flexibility, they do tend to lower the present net value and allowable sale quantity levels of an alternative.  How much they do so is a function of the amount of acres allocated to the High Use Recreation Management Area in a particular alternative.  Of course, the tradeoffs associated with achieving the visual quality objectives in the high use recreation areas results from the combined effects of both the special extended rotation prescriptions and the upper limit constraints on harvest created openings.





6.	DEER/ELK WINTER RANGE FORAGE TO COVER RATIO CONSTRAINTS



a.	Purpose:  These scheduled output constraints were utilized to achieve and maintain the desired 50:50 ratio of foraging area to thermal cover areas on forested lands allocated to the Scenic/Winter Range and Winter Range Management Areas. 

Special prescriptions were developed for the Douglas-fir and cedar/hemlock working groups in winter range management areas.  These prescriptions are designed for rotations that are about 50 percent of the time in a forage production condition and 50 percent of the time in a cover condition.

b.	Rationale:  Current forage to cover conditions on inventoried deer winter ranges are less than optimal. In order to insure adequate forage area, an inventory constraint was applied to insure at least 20 percent of the area is in a forage producing condition.  An imbalance between forage and cover would continue if these forage to cover ratio constraints were not applied to the appropriate areas.  There would always be a tendency to have too much forage.  Therefore, lower limit proportion constraints of 50 percent cover (i.e., resulting in a maximum possible ratio of 50 percent forage to 50 percent cover) were applied to all deer winter range allocations on the Forest.  

c.	Tradeoffs:  The application of these constraints tended to reduce the PNV of an alternative because longer timber rotations were required.  In addition, the winter range prescriptions required a commercial thin to achieve the desired forage to cover ratio.  Commercial thinning tended to be less desirable from an economic efficiency standpoint than no commercial thinning.  Because stands are harvested one or two decades beyond 95 percent CMAI, the potential sale quantity and LTSY are probably slightly less than what they would be without the winter range constraints and prescriptions. 





C.	DEVELOPMENT OF ALTERNATIVES





The following discussion pertains to the development of the ten alternatives displayed in the DEIS.  The focus will be on describing the purpose of each alternative and identifying the constraints used to characterize them so their multiple resource management objectives were achieved as efficiently as possible.

The “No Change” Alternative was developed in response to decisions made by the Chief of the Forest Service and Deputy Assistant 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 Direction Alternative for each Forest Plan.” 

The substance 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, consequently, does not comply with all provisions of the National Forest Management Act (NFMA) and regulations promulgated by the Secretary of Agriculture to implement NFMA.  In the 1965 Timber Management Plan, all lands which met the criteria for commercial Forest lands were considered part of the plan base.  Allowances were made for recreational occupancy areas and dispersed recreation areas.  These areas were included as unregulated harvest components which do not contribute to the allowable sale quantity.

To portray the No Change Alternative it is necessary to establish a frame of reference with which to compare it.  For this alternative we have made the basic assumptions that the laws passed after approval of the Timber Management Plan are not fully incorporated into the Plan.  Some of these laws are incorporated as amendments to the Plan. 

The No Change Alternative has no MR’s associated with it.

Between Draft and Final, Alternatives F, G, and I were dropped and three modified alternatives (D-M, G-M and I-M) were added as the result of public involvement.

Each alternative is a combination of land uses, forest management activities, and resource outputs.  As such, alternatives must consider the resource production capabilities (both the high and low limitations) of the many different areas on the Forest.  Each alternative is designed to manage the land to achieve some predetermined goals and objectives.  Some of these objectives, such as maintaining clean air and water, are common to all of the alternatives; while 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:

1.	National and Regional direction, the planning ICO’s, and the benchmark analyses were all used to help define a broad range of reasonable management alternatives which needed to be developed.

2.	Within that range, alternatives with different management philosophies, goals and objectives were developed to reflect a wide range of choices concerning the best way to manage the Forest to maximize net public benefits.

3.	Once the management philosophies, goals and objectives for all of the alternatives were determined, a land use pattern for the Forest was developed to reflect the intent of each alternative.

4.	Other resource management objectives for each alternative were formulated in terms of constraints on activities, resource mixes and output levels, etc., to fully characterize the purpose of the alternative.

5.	FORPLAN was then used to analyze the timber related outputs and effects for each alternative under nondeclining flow, CMAI, and the various allocation and multiple resource constraints developed in the preceding steps.

6.	The results from FORPLAN were run through IRPM to produce a geographically-distributed solution which was mapped for the first and second decade.  The FORPLAN and IRPM solutions were examined by the ID Team with regards to how well the predetermined goals and objectives of the alternative were achieved. 



The modified alternatives were not rerun through IRPM.  Outputs were disaggregated over individual drainages in the forest in a proportional manner, using a computerized spreadsheet.

7.	Based on FORPLAN and IRPM solutions the ID Team estimated other resource outputs and costs.  ADVENT was then used to calculate PNV, discounted costs, and discounted benefits.

8.	IMPLAN was used to estimate the effects of each alternative on local employment and economy.  Other socio-economic values, such as returns to counties, were estimated by the ID Team.



In the following discussion, the purpose of each alternative, the criteria and assumptions underlying its development, and its accompanying constraints are presented.  The constraints are those which were used in the final FORPLAN formulation of the alternative as it appears in the DEIS.

The tradeoffs associated with the individual constraint sets within each alternative are also discussed per the requirements of the May 17th outline for Appendix B, Section VII C, and Section VIII D.  The requirements of these two sections seemed to duplicate each other, so they were combined into this one section.

It is important to note that with and without constraint analysis was not performed during the development of each alternative.  The costs of this type of analysis is prohibitive.  The sensitivity analysis done for the dispersion constraint and wildlife MR’s (see “Analysis Prior to Development of Alternatives” section of this appendix) on Benchmark 3 provided insight into the effect of these constraint sets on potential timber harvest and LTSY.  The variation of timber harvest constraints and range of benchmarks analyzed provided insights into the effect of the different timber harvest constraints on potential timber yield and PNV.

For purposes of this analysis, the first run for each alternative will be compared to Benchmark Run-7.  This benchmark was formulated with an objective function of maximize PNV subject to satisfying the following constraints:

1.	Nondeclining flow with a LTSY link.

2.	Ending inventory.

3.	General Forest rotations based on 95 percent CMAI.

4.	General Forest MR constraints for harvest unit size and dispersion (45 percent dispersion).

5.	Wildlife MR constraints for northern three-toed woodpecker, pileated woodpecker, marten, barred owl, and woodland caribou.



To this run, constraints were added to achieve the unique multiple resource management objectives of each alternative.  It is the results produced from the addition of these constraints which will be discussed below.



D.	ANALYSIS OF UN-MODIFIED ALTERNATIVES BETWEEN DEIS AND FEIS



The purpose of this section is to disclose the comparability of and the use of common assumptions and data for all alternatives in the FEIS.

Between the DEIS and FEIS, alternatives were reviewed and analyzed based on public comment, new information, and updated data.  Almost all public comments on alternatives (97%) dealt with Alternatives D, G, and I.  The other seven alternatives accounted for only 3% of comments on alternatives.

In response to the public comments, Alternatives D, G, and I were modified and the modified alternatives were analyzed and carried forward in detail in the FEIS (see “Alternative Descriptions”, Chapter II, FEIS, for a list of modifications made to Alternatives D, G, and I.)  Original Alternatives F, G, and I were dropped from the detail disclosure in the FEIS (see “Alternatives Considered but Eliminated From Detail Study”, Chapter II, FEIS).

The entire set of alternatives and benchmarks 1, 3, 7, and 7A were assessed for changes or differences in assumptions and data to assure consistency.

Changes were made between the DEIS and FEIS in three areas.  The FORPLAN model was adjusted to accommodate modeling uneven-age management silvicultural systems and correct errors (see Section III of this Appendix).  Management 

�Begins on pg 155 of APPENDIX B





requirement constraints were revised for caribou, marten, and dispersion (see Appendix K).  Three alternatives, Alternatives D, G, and I were modified.  The following Table shows what alternative or benchmark was affected by these adjustments.

TABLE B-VII-1

ASSESSMENT OF CHANGES TO ALTERNATIVES AND BENCHMARKS

BETWEEN DRAFT AND FINAL



CHANGES TO ASSUMPTIONS OR DATA		ALTERNATIVE				BENCHMARKS           

�NC�A�B�C�D�D-M�EM�G-M�H�I-M�1�3�7�7A�������������������FORPLAN Model Adjustments�����������������Wildlife Trees, 60% 1/�NA�A�A�A�A�A�A�A�A�A�NA�NA�A20�A20%���Winter Range, 22% 1/�NA�A�A�A�A�A�A�A�   �A�NA�NA�A15�A15%���Dispersion, 45% to 30% and to decade 10�NA�A�A�A    �A�A �A�A�A�A�NA�NA�A�A���All Other Changes�NA�A�A�A�A�A�A�A�A�A   �A �A�A�A��������������������Management Requirements�����������������Three-toed, MA 1 Forage and N5Marten Forest-wide �NA�A �A�A�A�A�A�A�A �A�NA�NA�A�A���Caribou�NA�A�A�A�A�A�A�A�A�A�A�A�A   �A���Alternative D-M, G-M and I-M�NA�NA�NA�NA�NA�A�NA�A�NA   �A�NA�NA�NA�NA���



A = Applies

NA = Does Not Apply

1/ = Above MR Level

1 & 3 - No MR’s

7 & 7A - All MR’s (wildlife and dispersion)





FORPLAN model adjustments were made to accommodate the analysis (determine the effects and outputs) of uneven-age verses even-age management silvicultural systems.  Errors were also corrected.  The major adjustments were made in existing and managed yield tables, prescriptions for retention and partial retention, economic tables, board feet to cubic feet conversion factors, and dispersion constraint.  After the model was adjusted, Alternatives D, G, and I (with no change to the land use allocations or management areas) were rerun with the adjusted FORPLAN model and compared to the unadjusted model (used in the DEIS).  The adjustments resulted in lower ASQ in the first decade from three to nine percent and greater reductions in decade two through five.  PNV for timber was also reduced.

Management requirement assumptions for marten habitat and dispersion of created openings (see model adjustments above) were changed.  These changes are discussed in detail in Appendix K and resulted in a net change in opportunity cost of five percent increase for ASQ and thirteen percent increase for PNV.  Dispersion of created openings resulted in a three percent opportunity cost reduction in ASQ and that reduction is also reflected in the FORPLAN above.  The change to marten habitat constraints resulted in an opportunity cost of eight percent increase in ASQ.  That eight percent increase, when added to the three to nine percent first decade decrease above, resulted in a net change in ASQ of about plus five to minus one percent for the DEIS Alternatives D, G, and I.

The modifications to alternatives D and I were made based on the comments on the DEIS and meetings with the Colville National Forest Conservation Coalition (I-M) and the Public Land Users Coalition (D-M).  Alternative G was modified by the Forest Service based on all public comment.  Changes were made to the description, objectives, and land use allocation (mapped management areas) of each alternative, and all three, along with benchmark 1, 3, 7, and 7A were rerun with the adjusted FORPLAN model.

The remaining alternatives that were not modified (Alternatives A, B, C, D, E, and H) kept the same objectives and land use allocations as in the DEIS.  Only the adjustments to the model and management requirements that apply to all alternatives in the table above, affect these alternatives.  It was decided, based on the small change noted in the assessment above and the small interest by the public, that Alternatives A, B, C, D, E, and H could be made comparable to Alternative D-M, G-M, I-M, and the benchmarks without rerunning them through the FORPLAN model.  The alternatives studied in detail and benchmarks 1, 3, 7, and 7A were made comparable in the FEIS by adjusting Alternatives A, B, C, D, E, and H outside the FORPLAN model as explained below.  The information on effects and outputs for the alternatives adjusted outside of FORPLAN isn’t as reliable as the alternatives rerun with the FORPLAN model.  It is estimated that to rerun the six un-modified alternatives, would have taken two people three months and cost $20,000 to $25,000.  The outputs and effects data would only be slightly more reliable.

First, the modified alternatives and benchmarks were rerun with the adjusted model between draft and final; including the new management requirement constraints for dispersion, marten habitat, and caribou guidelines.  Then, the outputs and effects (that normally come from FORPLAN) were prorated for each unmodified alternative (Alternatives A, B, C, D, E, and H).  The alternative or benchmark (revised with FORPLAN) most like the alternative being estimated or prorated was used to prorate the outputs and effects.  For example, benchmark 7A, the max timber benchmark, was used to prorate Alternative C, the max timber alternative.  These two related very closely to one another in the DEIS and were prorated to relate similarly in the FEIS.  Notes were kept in the planning records for each output and effect prorated and are available in the Colville National Forest Supervisor’s Office.  Outputs in the following section reflect adjustment made between the DEIS and FEIS.



1.	ALTERNATIVE “A” (No Action)



The purpose of the “No Action” alternative, as required by NEPA, is to portray a description of the outputs and effects that could be expected to occur if the current management direction is continued as close as possible.  This alternative is designed to meet current laws and regulations, such as the NFMA.  It was not specifically designed to address the identified planning ICO’s.  It features a blend of land uses intended to balance resource uses.  Dispersed recreation, visual quality, and deer habitat management are emphasized along with timber and range management.  Some emphasis is also placed on developed recreation, old growth, and threatened and endangered species.

The criteria and assumptions underlying the development of this alternative are:

Achieve the common alternative constraints discussed earlier. 

It will be based on the land use patterns and management direction contained in existing land management plans, resource management plans, and the Multiple Use Plans pertaining to the way the Forest is currently being managed.

Timber harvest rotations are based on 127 years as specified in the existing Timber Resource Management Plan.

The budget for this alternative is constrained to the average annual budgets for fiscal years 1980 through 1982.



In addition to the common constraints described previously, other unique constraints were also used to help achieve the objectives of this alternative.  These additional constraints were incorporated into the development of the alternative in one or more sequential FORPLAN runs for which the results are summarized in Table B-VII-2.  The purpose, rationale, and tradeoffs associated with each of these unique individual constraints, or constraint sets, is discussed below.





TABLE B-VII-2

                                            ANALYSIS OF CONSTRAINTS WITHIN ALTERNATIVE A





FORPLAN RUN�PNV ($MM)�DISCOUNTED BENEFITS ($MM)�DISCOUNTED COSTS ($MM)�TIMBER DISCOUNTED BENEFITS ($MM)�TIMBER DISCOUNTED COSTS ($MM)�ASQ (MMCF/YR)�LTSY/YR MMCP��Benchmark 7�176.5�579.4�402.9�396.5�315.1  �34.0�52.6��No Action with MR’s (Alternative A)�119.9�399.9�280.0     �217.8 �195.3�24.4�28.1��



a.	LAND ALLOCATION CONSTRAINTS



i.	Purpose:  These constraints were applied so that the multiple resource land use pattern of the current land management plan would be correctly represented across all of the FORPLAN analysis areas.

ii.	Rationale:  Since many of the wildlife, recreation, and visual 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-related values available for making land allocation choices.  These constraints indicate how many acres of each analysis area should be allocated to particular multiple resource management emphases.  FORPLAN then decides which schedule of management activities, and which level of capital investment is the most efficient to meet the overall objectives of the Alternative.  These constraints also determine the number of acres to which the various common multiple use constraints discussed in the previous section are applied.  The breakdown of acres allocated to the various FORPLAN management emphases for this Alternative are displayed in Table B-VII-3.







TABLE B-VII-3

                                       ALTERNATIVE “A” ALLOCATIONS FOR

                                       FORPLAN MANAGEMENT EMPHASES



Management Emphases�Tentatively Suitable Acres��Timber/Forage �453,209��Timberland Scenic - Retention�15,210��Timberland Scenic - Partial Retention Foreground�8,759��Timberland Scenic - Partial Retention Middleground�201,672��Deer/Elk Winter Range�14,653��Deer/Elk Scenic - Retention�2,597��Deer/Elk Scenic - Partial Retention Foreground�697��Deer/Elk Scenic - Partial Retention Middleground�11,166��Other Management Areas (No Programmed Cut)�63,286��Total Tentatively Suitable Lands�771,249��



iii.	Tradeoffs:  These constraints were not evaluated separately from other constraints for this alternative.  However, 63,286 tentatively suitable acres are removed from the timber base in Alternative A compared to Benchmark 7, causing a drop in PNV.  Most of this was accounted for by a reduction in the timber-related discounted benefits.  In the absence of these constraints, both the timber-related PNV and outputs would be higher, while the other multiple resource outputs and associated values would be lower.  Without these constraints, the multiple use resource management objectives of this alternative would not be satisfied.



�b.	127-YEAR ROTATIONS



i.	Purpose:  The present Timber Management Plan for the Forest specifies 127-year rotations for timber management.  The prescriptions in FORPLAN are designed in this alternative to allow at least 130-year rotations (13 periods) to reflect the Timber Management Plan.

ii.	Rationale:  The Timber Management Plan is an important part of current management direction on the Forest.  The rotation length specified in the Plan is an important part of current direction.

iii.	Tradeoffs:  The 130-year rotations do not allow for harvest at the most economically efficient age which is CMAI.  Rotations are almost twice as long as the 95 percent of CMAI rotation level, resulting in a significant drop in timber harvest and PNV.  With 130-year rotations, the Forest would be able to provide larger saw logs than when rotations are based on 95 percent of CMAI.  The longer rotations provide a forest environment which benefits wildlife species that require an older forest.



2.	ALTERNATIVE “B” (RPA Alternative)



The purpose of this alternative is to meet the RPA Program and provide opportunities for undeveloped recreation, winter recreation, old growth, and visual quality.  Alternative B has the same land allocation scheme as Alternative F of DEIS.  The difference between B and F is that Alternative B is constrained to meet RPA timber output and is, therefore,allowed to depart up to 90 percent to obtain the necessary timber volumes.

The criteria and assumptions underlying the development of this alternative are:

Meeting the RPA program timber targets is the primary objective of this Alternative.  A departure of 90 percent from nondeclining yield, beginning in the sixth decade, was used to accomplish this objective.

A range and balance of recreation opportunities will be provided including both developed and undeveloped recreation experiences.

Achieve the common alternative constraints discussed earlier.

The majority of the primitive Recreation Opportunity Spectrum (ROS) class, outside the Salmo-Priest Wilderness, is allocated to either deer and elk winter range or visual quality.  Undeveloped areas that contain attractive features receive moderate to heavy non-motorized use, or that contain lands that generally are not suited to timber management are allocated to a semi-primitive, non-motorized use.

The objective function of FORPLAN is to maximize PNV subject to 95 percent CMAI, first five decade harvest floor constraints, and departure of up to 90 percent beginning in decade six.  The first five decade harvest floors are 305, 441, 443, 494, and 494 MMCF, respectively.  These floors were reduced slightly between the Draft and Final due to modeling changes.

The existing 49 Degrees North ski area will be allowed to expand into the “east basin”.

All viewsheds will be managed to their scenic quality at the level recommended in the existing Visual Management System inventory.

All inventoried deer and elk winter range will be allocated to that use.

The only areas withdrawn from mineral entry are existing Forest Service administrative sites, developed recreation sites, existing and proposed Research Natural Areas, 49 Degrees North ski area, and areas that are currently withdrawn by existing law or regulation.



In addition to the common constraints described in preceding sections, other unique constraints were also used in order to help achieve the objectives of this alternative.  The purpose, rationale, and tradeoffs associated with each of these unique individual constraints, or constraint sets, is discussed below.



TABLE B-VII-4

                                            ANALYSIS OF CONSTRAINTS WITHIN ALTERNATIVE B



FORPLAN RUN�PNV ($MM)�DISCOUNTED BENEFITS ($MM)�DISCOUNTED COSTS ($MM)�TIMBER DISCOUNTED BENEFITS ($MM)�TIMBER DISCOUNTED COSTS ($MM)�ASQ (MMCF/YR)�LTSY/YR��Benchmark 7�176.5�579.4�402.9�396.5�315.1     �34.0�52.6��Alternative B (RPA)�272.7�635.6�362.9    �346.3�266.1�30.0 �45.2��Alternative F (DEIS)�276.1�703.8�427.7�419.7�284.9�27.8�46.9��



a.	LAND ALLOCATION CONSTRAINTS



i.	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.  The land allocation scheme of Alternative F was used for Alternative B because it meets all RPA outputs except for timber.  Timber floors were set at RPA levels and FORPLAN was solved as a departure run to achieve the required RPA timber outputs in Alternative B.  Because the FORPLAN solution was not rerun between the Draft and Final, timber outputs were reduced slightly in the Final in relationship to changes in Alternative G-M where FORPLAN was rerun.

ii.	Rationale:  These constraints indicate how many acres of each analysis area were allocated to particular multiple resource management emphases.  FORPLAN then decides which schedule of timber management activities, and which level of capital investment is the most efficient to meet the overall objectives of the alternative.  These constraints also determine the number of acres to which the various common multiple use constraints discussed in the previous section are applied.  The breakdown of acres allocated to the various FORPLAN management emphases for this alternative are displayed in the following table:





TABLE B-VII-5

ALTERNATIVE “B” ALLOCATIONS FOR FORPLAN MANAGEMENT EMPHASES



Management Emphases�Tentativley Suitable Acres��Timber/Forage�379,227��Timberland Scenic - Retention�30,698��Timberland Scenic - Partial Retention Foreground�24,769��Timberland Scenic - Partial Retention Middleground�163,183��Deer/Elk Winter Range�75,627��Deer/Elk Scenic - Retention�5,626��Deer/Elk Scenic - Partial Retention Foreground�5,637��Deer/Elk Scenic - Partial Retention Middleground�39,618��Other Management Areas (No Programmed Cut)�46,864��Total Tentatively Suitable Lands�771,249��



iii.	Tradeoffs:  The timber-related tradeoffs associated with these constraints are best portrayed by examining the difference between BM-7 and Alternative B in table above. The imposition of these constraints and the other common multiple use constraints associated with them resulted in a decrease in timber benefits from 396.5 $MM in BM-7 to 346.3 $MM, a 13 percent decrease, but an increase in PNV.  However, without these constraints, the multiple use resource management objectives of this alternative would not be satisfied.  The drop in timber benefits was partly in response to the 12 percent reduction in timber output levels (34.0 MMCF/yr down to 30.0 MMCF) and their related benefits.



b.	DEPARTURE HARVEST FLOW/LONG RUN SUSTAINED YIELD EQUALITY/RPA TARGET CONSTRAINTS



i.	Purpose:  One of the primary objectives of this alternative is to meet the RPA timber targets for the first five decades.  The FORPLAN model was not able to do this under nondeclining even flow and the allocation scheme for this alternative.  These constraints were designed to allow the harvest schedule to depart from nondeclining yield in order to meet the RPA timber targets for the first 50 years, then depart up to 90 percent beginning in the sixth decade.

ii.	Rationale:  Without these constraints, harvest levels would not be high enough to satisfy the RPA program targets.

iii.	Tradeoffs:  By allowing the harvest schedule to depart from nondeclining flow, the first decade harvest levels increased from 278 MMCF to 300 MMCF to meet the RPA target, and the PNV of the alternative decreased from 276.1 $MM to 272.7 $MM when compared to Alternative F of DEIS.  This is evident by comparing Alternative B with Alternative F in Table B-VII-4.



3.	ALTERNATIVE “C”



The purpose of this Alternative is to address those ICO’s which are related to the production of goods and services from the Colville National Forest.  As such, this alternative satisfies the Region’s requirements for an alternative which emphasizes commodity production.  High levels of wood, range, developed recreation and minerals are provided.  Resources that do not have the potential to produce income are not emphasized in this alternative.  All of the roadless areas could be developed.

The criteria and assumptions underlying the development of this alternative are:

Achieve the common alternative constraints discussed earlier.

This alternative emphasizes the production of commodity resources from the Forest.  Therefore, the objective function in FORPLAN is to maximize timber harvest in the first decade subject to non-declining even-flow.  Economic efficiency was not a consideration in the development of this alternative.

All existing developed recreation sites will be managed at a standard management intensity.

Due to existing statute or Congressional direction, the Kettle Range Limited Access area (as defined by the current Kettle Range Land Management Plan) and the Salmo-Priest Wilderness were retained for roadless, non-motorized recreation opportunities.  Within all other roadless areas, suitable timberland was allocated to timber production and will be managed as such.

The existing 49 Degrees North ski area will be allowed to expand into the “east basin”.

Only the existing National Recreation Trails will be retained.

Allocations are made to deer and elk winter range only where the land is unsuitable for timber production.

No new Research Natural Areas are proposed.

Only the highest quality viewsheds are retained for their scenic values.  These include the viewsheds along Sherman Highway, Tiger Highway, and Sullivan Creek.  All other visual areas are assigned a modification visual quality objective.

The only lands withdrawn from mineral entry would be those presently used for Forest Service administrative sites, existing developed recreation sites, existing Research Natural Areas, and those currently withdrawn under existing laws and regulations.  Except for these areas, this alternative encourages the development of leasable minerals.

Timber harvest rotations are based on 95 percent of CMAI.



In addition to the common constraints described in preceding sections, other unique constraints were also used to help achieve the objectives of this alternative.  The purpose, rationale, and tradeoffs associated with each of these unique individual constraints, or constraint sets, is discussed below.



TABLE B-VII-6

                                            ANALYSIS OF CONSTRAINTS WITHIN ALTERNATIVE C



FORPLAN RUN�PNV ($MM)�DISCOUNTED BENEFITS ($MM)�DISCOUNTED COSTS ($MM)�TIMBER DISCOUNTED BENEFITS ($MM)�TIMBER DISCOUNTED COSTS ($MM)�ASQ (MMCF/YR)�LTSY/YR��Benchmark 7�176.5�579.4�402.9�396.5�315.1   �34.0�52.6��Alternative C (Max. Market Outputs)�194.3�687.7�493.4�431.5 �398.3�45.8�58.2��Alternative D (Max. PNV on Market & Nonmarket OUtputs)�365.8�715.6  �349.8�359.4�252.5�31.4�52.9��



.	LAND ALLOCATION CONSTRAINTS



i.	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.

ii.	Rationale:  Many of the wildlife, recreation, and visual resources on the Forest are not represented with output and value coefficients in FORPLAN.  Without the land allocation constraints, the Model would only have timber related values available for making land allocation choices.  These constraints indicate how many acres of each analysis area should be allocated to particular multiple resource management emphases.  FORPLAN then decides which schedule of management activities, and which level of capital investment is the most efficient to meet the overall objectives of the alternative.  These constraints also determine the number of acres to which the various common multiple use constraints discussed in the previous section are applied.  The breakdown of acres allocated to the various FORPLAN management emphases for this alternative are displayed in the following table:





TABLE B-VII-7

                                       ALTERNATIVE “C” ALLOCATIONS FOR

                                       FORPLAN MANAGEMENT EMPHASES



Management Emphases�Tentatively Suitable Acres��Timber/Forage �733,887��Timberland Scenic - Retention�2,525��Timberland Scenic - Partial Retention Foreground�8,574��Timberland Scenic - Partial Retention Middleground�10,138��Deer/Elk Winter Range�0��Deer/Elk Scenic - Retention�0��Deer/Elk Scenic - Partial Retention Foreground�0��Deer/Elk Scenic - Partial Retention Middleground�0��Other Management Areas (No Programmed Cut)�16,125��Total Tentatively Suitable Lands�771,249��



iii.	Tradeoffs:  The tradeoffs associated with the imposition of these constraints are portrayed by comparing the differences between BM-7 and Alternative C in Table B-VII-6. These constraints reduce the available tentatively suitable land base by 16,125 acres when compared to Benchmark 7, making fewer suitable acres available for timber management. 

The visual constraints and scenic management area also cause a falldown in harvest.  At the same time, timber discounted costs rose 26 percent from 315.1 $MM to 398.3 $MM because of intensive timber management to maximize timber volume.  Overall, timber harvest increases when compared to Benchmark 7 because of the objective to maximize timber volume.  The overall result was a decrease in timber related PNV from 81.4 $MM in BM-7 to 33.2 $MM in Alternative C.  The increase in timber related PNV in this Alternative due to the application of these constraints is not as great as in the other alternatives because its land allocation scheme emphasizes the production of wood fiber.  None-the-less, in the absence of these constraints, both the timber related PNV and outputs would be higher, while the other multiple resource outputs and associated values would be lower. 

b.	CONSTRAINT ON TIMBER HARVESTING TO MAXIMIZE VOLUME IN THE FIRST DECADE



i.	Purpose:  The objective of this alternative is to maximize market outputs.  The constraint of maximizing timber harvest in the first decade is actually the objective function in FORPLAN for Alternative C. 



ii.	Rationale:  This constraint maximizes the timber harvest from the Forest on lands that can have scheduled timber harvest.  

          

	iii.	Tradeoffs:  The overall effect of maximizing timber volume is to do intensive timber management incurring high costs which results in a lower timber related PNV.  Alternative C PNV is 48.2 $MM less than Benchmark 7 which focuses on maximizing PNV.  Alternative D has close to the same tenatively suitable land base and land allocation scheme as C but has a higher PNV by 58.7 $MM even though the first decade harvest is 144 MMCF less than Alternative C.  This indicates that, when economic efficiency is considered, many tentatively suitable acres managed in Alternative C are either harvested later or not managed at all in order to achieve maximum economic efficiency.  



4.	ALTERNATIVE “D”



This alternative emphasizes the management, in an economically efficient manner, of those resources that have the potential to produce income for the Federal government.  These revenue producing resources are primarily timber, range for domestic livestock, developed recreation, and leasable minerals.  The purpose of this alternative is to maximize the PNV while managing within reasonable economic restraints.  Resources that do not have the potential to produce income for the government are not emphasized in this alternative.

The criteria and assumptions underlying the development of this alternative are:

Achieve the common alternative constraints discussed earlier.

The objective function in FORPLAN is to maximize PNV, subject to non-declining, even-flow.  Timber harvest rotations are based on 95 percent of CMAI.

All existing developed recreation sites that are economically-efficient will be operated at a standard management intensity.

Due to existing statute or Congressional direction, the Kettle Range Limited Access Area (as defined by the current Kettle Range Land Management Plan) and the Salmo-Priest Wilderness were retained for roadless, non-motorized recreation opportunities.  In addition, the Abercrombie-Hooknose Roadless Area is allocated to roadless recreation.

Lands not allocated to timber production are generally those associated with low timber values and high development costs.

The existing 49 Degrees North ski area will be allowed to expand into the “east basin”.

Trailheads, new trails, and existing trail reconstruction will be accomplished to the same degree as the modified alternatives.  This is a change that was made between the DEIS and the FEIS.

Allocations for deer and elk winter range are applicable only where the land is unsuitable for timber production except for mule deer habitat.  On the Republic Ranger District, all mule deer winter range is allocated to that use, even on those lands that are suitable for timber production.

No new Research Natural Areas are proposed.

Mineral withdrawals are limited to Forest Service administrative sites, existing developed recreation sites, existing Research Natural Areas, and where withdrawn by existing laws and regulations.



In addition to the common constraints described in preceding sections, other unique constraints were also used to help achieve the objectives of this alternative.  The purpose, rationale, and tradeoffs associated with each of these unique individual constraints, or constraint sets, is discussed below.



�

                                            TABLE B-VII-8

                                            ANALYSIS OF CONSTRAINTS WITHIN ALTERNATIVE D



FORPLAN RUN�PNV ($MM)�DISCOUNTED BENEFITS ($MM)�DISCOUNTED COSTS ($MM)�TIMBER DISCOUNTED BENEFITS ($MM)�TIMBER DISCOUNTED COSTS ($MM)�ASQ (MMCF/YR)�LTSY/YR��Benchmark 7�176.5�579.4�402.9�396.5�315.1                �48.9�55.7��Alternative D �365.8�715.6�349.8               �359.4�252.5�34.4 �52.9��Alternative C�194.3�687.7�493.4�431.5�398.3�55.3�58.2��



a.	LAND ALLOCATION CONSTRAINTS



i.	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.

ii.	Rationale:  Many of the wildlife, recreation, and visual resources on the Forest are not represented with output and value coefficients in FORPLAN.  Without the land allocation constraints, the Model would only have timber-related values available for making land allocation choices.  These constraints indicate how many acres of each analysis area should be allocated to particular multiple resource management emphases.  FORPLAN then decides which schedule of management activities, and which level of capital investment is the most efficient to meet the overall objectives of the alternative.  These constraints also determine the number of acres to which the various common multiple use constraints discussed in the previous section are applied.  The breakdown of acres allocated to the various FORPLAN management emphases for this alternative are displayed in the following table:





�

                                       TABLE B-VII-9

                                       ALTERNATIVE “D” ALLOCATIONS FOR

                                       FORPLAN MANAGEMENT EMPHASES



Management Emphases�Tentatively Suitable Acres��Timber/Forage �634,844��Timberland Scenic - Retention�18,920��Timberland Scenic - Partial Retention Foreground�18,134��Timberland Scenic - Partial Retention Middleground�46,016��Deer/Elk Winter Range�18,058��Deer/Elk Scenic - Retention�198��Deer/Elk Scenic - Partial Retention Foreground�200��Deer/Elk Scenic - Partial Retention Middleground�325��Other Management Areas (No Programmed Cut)�34,554��Total Tentatively Suitable Lands�771,249��
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iii.	Tradeoffs:  The timber-related tradeoffs associated with the imposition of the multiple resource land allocation constraints can be obtained by comparing the results of BM-7 and Alternative D displayed in Table B-VII-8 above.  The timber-related PNV increased by about 31 percent. In the absence of these constraints, both the timber-related PNV and outputs would be higher, while the other multiple resource outputs and associated values would be lower.  However, without these constraints, the multiple use resource management objectives of this alternative would not be satisfied.  Alternative D emphasizes maximizing economic efficiency of producing market outputs while Alternative C maximizes the volume of market outputs.  The tradeoff in PNV and timber volume is displayed in Table B-VII-8 for these two cases.  PNV in Alternative D is 171.5 $MM higher than Alternative C even though the first decade volume in Alternative D is 209 MMCF less.  Intensive timber management in Alternative C on most available lands creates a high cost per unit of output.  In contrast, Alternative D manages only those lands that contribute positively to PNV resulting in a significantly lower harvest than Alternative C but a much higher PNV.  



5.	ALTERNATIVE “D-M”



Between the Draft and Final, Alternative “D” was modified into D-M as the result of public involvement.  This alternative emphasizes management, in an economically efficient manner, of those resources that have the potential to produce income.  Specifically, the intent is to produce sufficient timber, range, and mineral outputs to maintain the region’s resource-dependent communities, while minimizing conflict between commodity production and other resource management goals.  It allows maximum opportunities to invest in recreation, fish and game management, and other multiple use issues.

The purpose of this alternative is to maximize the PNV of market resources while managing within reasonable economic restraints.

The criteria and assumptions underlying the development of this alternative are:

Achieve the common alternative constraints discussed earlier.

ASQ was constrained to 148.5 MMBF in the first decade and, thereafter, to 188 MMBF.

Developed recreation sites would be emphasized, existing sites would be expanded, and three new ones would be constructed.

Dispersed recreation would be emphasized with most roads open to public travel.

The existing 49 Degrees North ski area would be allowed to expand into the east basin.  The landing strip at Sullivan Lake would be retained.

Additional trail mileage of reconstruction and construction would be increased.

Six additional research natural areas are proposed.

Riparian areas will be managed using uneven-age systems.

Lands not allocated to timber production are generally those associated with low timber value and high development costs.

Uneven-age management would be the dominant harvest system in riparian and visual areas.

Winter range constraints would be removed; mitigation for impacts would be carried out through road closures and forage habitat improvement.

In caribou management emphasis the acres of each habitat area are defined by prescription proportion constraints.

Marten/Pileated woodpecker - only even-age management with extended rotations will provide suitable habitat.

Management emphasis areas which will provide suitable habitat are:  timber, winter range, partial-retention middleground, and winter range middleground.

Snow intercept thermal - 22% of winter range needs to meet snow intercept thermal cover and was met by constraints.

Winter range forage/cover was only applied at an inventory constraint in winter range.  In winter range, foreground winter range and middleground winter range were met by other constraints.

Mineral withdrawals are limited to Forest Service administrative sites, existing developed recreation sites, existing research natural areas, and where withdrawn as existing laws and regulations.

Allocations for deer and elk winter range are applicable only where the land is unsuitable for timber production except for mule deer habitat.  On the Republic Ranger District, all mule deer winter range is allocated in that use, even on those lands that are suitable for timber production.



Changes Between Alternative D, DEIS, and D-Modified:

The changes made in Alternative D to modify it for the FEIS include the following:

MA 5 and 6 acres remain the same but are managed using uneven-age systems in D-M.

An additional 227,000 acres would also be managed with uneven-age systems in the modified D alternative.  (This acreage represents the difference in MA 5 and 6 acreage between Alternatives G and D.)

Road closures would be implemented for high quality wildlife habitat areas.

Winter range constraints would be removed; mitigation for impacts would be carried out through road closures and forage habitat improvement.

Riparian areas will be managed using uneven-age systems.

T & E species will be managed the same as in Alternative G-M.  Caribou would be increased to include all within the Recovery Plan.

Research natural areas were increased from 789 acres to 3,627 acres.

Constructed trail mileage was increased from 0 to 12 miles annually.

Reconstructed trail mileage was increased from 4 to 14 miles annually.

Wildlife habitat improvement was increased from 50 acres and 57 structures annually to 50 acres and 57 structures annually for the first decade and is at the same level as Alternative G-M.
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