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1 Introduction

Developing a management plan for Satsop Forest is an iterative process.  Beginning with data collection followed by stand grouping, development of measurable criteria, selection of silvicultural pathways, simulating silvicultural pathways using the Landscape Management System (LMS, (McCarter, Wilson et al. 1998)), and development of initial management alternatives using the Toggle Program.  From this set of alternatives a secondary set will be chosen for spatial analysis using LMS.  The results of this can then be used to select the final management alternative for Satsop Forest.

Data were collected on Satsop Forest in 1991 and 1998.  The 1991 data were collected as part of the original Habitat Evaluation Procedure (HEP, (WPPSS 1994a; WPPSS 1994c)) used to develop the current wildlife mitigation agreement (WPPSS 1994e).  The focus was primarily on wildlife habitat attributes to be used as input values for habitat suitability index (HSI) models.  In 1998 a forest inventory was conducted to collect the necessary data to construct an LMS landscape portfolio to be used in creating potential management alternatives.  The focus was primarily on tree, snag and downed wood measurements.

Analysis of potential silvicultural pathways to be used as part of the proposed management alternatives for Satsop Forest was performed using the an the Satsop Habitat Evaluation Procedure module of the Landscape Management System (Ceder in prep.).  This module automates the calculations to follow the same format as the original Satsop Forest HEP. 

2 Stand Grouping

Stands are discrete polygons on a landscape that are defined by the influences if historic disturbance and forest management patterns.  Boundaries of these stands were created during the original HEP based on vegetative cover types taken from aerial photographs of the Satsop Forest area.  The assemblage of these stands is referred to in this process as the Satsop Forest landscape.  In the context of LMS they are referred to as a landscape portfolio.

Satsop Forest contains a variety of cover types rang from early successional stands to mature and late successional stands that contain a mixture of tree species ranging from pure conifer and pure hardwood to mixes of conifer and hardwood.  In addition to the forested cover types there are also grass, brush, wetland, barren, and developed cover types.  Stands are assigned a cover type based on cover typing rules used during the original HEP (WPPSS 1994a).  Cover types are assigned using data collected in 1998.  These cover types are used to group the stands for analysis and development of potential management alternatives.  In addition to cover types a group of stands that are to be thinned as part of the current Wildlife Mitigation Agreement Standard Operating Procedures (SOP) (WPPSS 1994f).  The result is nine stand groups:

1. C1 – Conifer early successional (48.9ac) (figures 1&2)

2. C2 – Conifer pole/sapling (11.2ac) (figures 3&4)

3. C4T – Conifer mature, thinned or less than three canopy layers (156.2ac) (figures 5&6)

4. C4 – Conifer late successional (32.2ac) (figures 7&8)

5. H2 – Hardwood pole/sapling (81.3ac) (figures 9&10)

6. H3 – Hardwood mature (106.8ac) (figures 11&12)

7. M2 – Mixed conifer/hardwood pole/sapling (70.8ac) (figure 13&14)

8. M3 – Mixed conifer/hardwood mature (155.0ac) (figure 15&16)

9. Mitigation – All stands included in the SOP (131.0ac) (figure 17&18)

These groups were created to help reduce the complexity of the landscape thereby aiding the development of management alternatives.  Cover types were used for grouping because each cover type has unique habitat values.  Management of each cover type is then simulated using one stand that is close to the “average” stand for the group.  These groups need not be contiguous on the landscape.  Rather, they can be dispersed across the landscape as seen in figures 2, 4, 6, 8, 10, 12, 14, 16, and 18.

3 Silvicultural Pathways

Silvicultural pathways are the trajectories that a stand will grow through based on the initial stand conditions and the series of silvicultural operations that are performed on the stand.  Silvicultural treatments in this case are thinning and planting to various densities of trees.  

A primary objective of the Agreement is creation and maintenance of mature and late successional habitats.  Thus, management of Satsop Forest will need to meet the habitat requirements of the current Wildlife Mitigation Agreement.  

As a product of the growing concern over the perceived negative effects of forest management on wildlife habitat several silvicultural pathways have been proposed as a way to create mature and late-successional forest structures in managed landscapes.  These typically involve multiple thinnings at different stand ages and at different intensities than typically applied in commercial wood production.  In many cases these pathways have been simulated using various growth models with varying degrees of success.

Hansen, et al. (1995) used data from a “typical” old-growth stand in the Central Oregon Cascades and simulated thirty-six pathways.  These varied in retention of zero to sixty trees per acre with rotation lengths of 40, 80, 120 and 240 years.  Simulations were done using the gap model ZELIG (Urban 1992) and relied on simulated natural seeding to regenerate the stands.  Thinnings were simulated on the regenerating stands at 15 and 30 years leaving 220 trees per acre with no preference toward species.

In DeBell and Curtis (1993) highlight the Demonstrating Ecosystem Management Options (DEMO) harvests that have occurred in mature forests on Pacific Northwest National Forests and Washington State Department of Natural Resources forests.  Retention in these harvests ranges from 10% to 100% (control) in clumped and dispersed retentions.  These were not modeled. Rather, they are units that have been harvested as part of an ongoing study of potential forest management options for Pacific Northwest National Forests.

Barbour, et al. (1997) simulated several pathways on young stands in central Oregon to examine the effects on wood quality and production under alternative silvicultural regimes.  Beginning with stands stocked at 300 trees per acre at 15 years total age stands were thinned to 30 or 60 trees per acre at 15 years from below, thinned to 30 trees per acre at 30 years from below, thinned to 60 trees per acre at 30 years leaving the 30 largest and 30 smallest trees per acre, thinned to 100 trees per acre at 30 years and leaving the control stand at 300 trees per acre.  These were all projected using the ORGANON (Hann, Olsen et al. 1994) growth model with output analyzed using a spreadsheet bucking algorithm and product grading simulation software.

McComb, et al. (1993) simulated four pathways using data from a 115-year old stand naturally regenerated stand in central Oregon using the ORGANON growth model.  A clearcut pathway, with the stand being clearcut leaving no remnants form the original cohort, planting then thinning at 35 and 60 years with clearcutting at 70 years, was used to simulate industrial forestry silviculture.  To simulate the potential of managing for both wood products and wildlife habitat single-storied, few-storied, and multiple-storied pathways were simulated.  The single-storied approach left two remnant trees, with DBH >30”, per acre and six snags per acre with DBH >25” followed by planting.  At 45 years 30% of the trees in the 8-20” DBH class were removed and 2mbf/ac of volume were desiganted for creation of snags and downed wood.  The few-storied approach left six remnant trees with DBH >30” per acre and four snags with DBH >25” per acre followed by planting.  At 35-years three more snags per acre were created.  At 45 years the regeneration was thinned to 50 tpa and underplanted with dominantly shade tolerant species.  At 55 years one more snag per acre was created.  Then at 70 years the understory was thinned to 70% at 70 years.  With the multiple-storied approach a 25-year cutting cycle was simulated.  The initial harvest removed 76% of the stand followed by planting dominantly shade tolerant species and allotting 4% to snag and log creation with the remaining 20% for growing stock.  Entries at 25 and 50 years removed 17% and 16%, respectively followed by thinning the understory to 50-60% and underplanting dominantly shade tolerant species.  Along with these pathways a plantation restoration pathway was simulated, also using ORGANON.  This pathway began with a 40-year old plantation in central Oregon stocked at 319 trees per acre.  The initial harvest thinned to 81 trees per acre at 40 years followed by creating 2mbf/ac of snags and planting dominantly shade tolerant species. Snags were then created at 45, 75 and 110 years at 1, 2, and 2mbf/ac, respectively.  At 90 years trees <30” DBH were thinned to 60%.

Carey, et al. (1996) simulated biodiversity pathways on using the SNAP II harvest scheduling program and data from the Washington State Department of Natural Resources Clallam Block.  Beginning with young managed stands the biodiversity pathways thinned the stands to 300 trees per acre, from below favoring multiple species, at 15 years.  At 30 years the stands were commercially thinned to 100 dominant trees per acre with three trees per acre inoculated with top rot fungi.  A second commercial thinning was performed between 50 and 60 years with 75 dominants, hardwood and non-merchantable trees, and sufficient downed wood >20” diameter to assure 15% ground cover left and one snag per acre created.  Between 70 and 90 years a third commercial is performed thinning the dominants and co-dominants to 36 trees per acre while leaving sufficient downed wood to assure 15 – 20% cover and creating one snag per acre.

The Cascade Center for Ecosystem Management (1993) began a study in the early 1990’s to examine the effect of thinning on the development of young stands.  Proposed thinning for 30 – 50 year old stands stocked at approximately 250 trees per acre are a light thin, leaving 100 – 120 tpa, a heavy thin, leaving 50 tpa, with underplanting, and thinning to 100 – 120 tpa with and gaps where all trees are removed.

In addition to these pathways several others were added.  To simulated the habitat available under the current mitigation agreement a pathway was developed that thinned the stands according to the SOP (WPPSS 1994f).  This provides a baseline for habitat measures.  Also standard pathways of no action, a 40 year rotation with precommercial thinning (PCT) at 15 years, a 60 year rotation with PCT at 15 years and commercial thinning (CT) at 30 years, and a 80 year rotation with PCT at 15 years and CT at both 30 and 60 years.

From these a set of pathways for both young and old stands were selected based habitat quality produced for Cooper’s hawk, southern red-backed vole, pileated woodpecker, and spotted towhee (Ceder in prep.).  This analysis used data from Satsop Forest and LMS to simulate all the pathways for 80-years. These were then stratified by habitat value for each of the species.  The top 13 pathways for young stands and 14 for old sands were used from this set.

Simulations of potential management of Satsop Forest were also done in Marzluff, Millspaugh et al. (in review).  These were included in the final set of silvicultural pathways as well.  The result is a set of 15 pathways for both young and old stands that are simulated using LMS.  All pathways include simulated natural regeneration:

Young stands (Cover types C1, C2, H2, M2, Mitigation):

1. 0_NA: No silvicultural manipulation

2. Barbour15-150: Thinned at 15 years to 60 tpa

3. Barbour30-150: Thinned at 30 yeas to 60 tpa

4. Barbour30-250: Thinning at 30 years to 100 tpa

5. Barbour30-75: Thinning at 30 years to 30 tpa

6. BarbourNT: Thin to 300 tpa at 10 years

7. CareyBDPS: PCT at 15 to 300 tpa, CT at 30 to 100 tpa, CT at 60 to 75 tpa, CT at 90 to 36 tpa

8. CC40_PCT: PCT at 15 to 300 tpa, clearcut at 40 leaving 5 tpa, plant 400 Douglas-fir

9. CC60_PCT_CT: PCT at 15 to 300 tpa, commercial thin at 30 to 140ft2 of basal area, clearcut at 60 leaving 5 tpa, plant 400 Douglas-fir.

10. CC80_PCT_CT: PCT at 15 to 300 tpa, commercial thin at 30 to 140ft2 of basal area, commercial thin at 60 to 75 tpa, clearcut at 80 leaving 5 tpa, plant 400 Douglas-fir

11. Hansen0-40: Thin to 220 tpa at 15 and 30, clearcut at 40 leaving 5 tpa, plant 400 Douglas-fir

12. Hansen0-80: Thin to 220 tpa at 15 and 30, clearcut at 80 leaving 5 tpa, plant 400 Douglas-fir

13. Mit_SOP: Thin to 150 tpa from below at 50 years, plant 50 tpa of western hemlock and western redcedar

14. YSTD-Light: Thin to 110 tpa at 40 years.

15. Marzluff-IE-xx

a. G1 – Applied to C1 and C2 groups: Thin to 250 tpa at 15, thin to 75 tpa and plant 100 tpa each of Douglas-fir, western hemlock, and western redcedar at 35, thin to 25 tpa  >20” and 25tpa 8-20” and plant 300 tpa of Douglas-fir, western hemlock, and western redcedar

b. G3 – Applied to H2 group: Remove all hardwoods and plant 450 tpa of Douglas-fir at 15, thin to 25 tpa at 40 years.

c. G5 – Applied to M2 and Mitigation groups: Remove all hardwoods at 15, thin to 25 tpa at 40 years.

Old stands (Cover types C4T, C4, H3, M3):

1. 0_NA: No silvicultural manipulation

2. CC40_PCT: Clearcut, leaving 5 tpa, in the 90 followed by planting 400 Douglas-fir per acre.  Thin to 300 tpa at 15 years.  Clearcut and plant again at 40 years.

3. CC60_PCT_CT: Clearcut, leaving 5 tpa, in the 90 followed by planting 400 Douglas-fir per acre, commercial thin at 30 to 140ft2 of basal area, clearcut and plant again at 60 years leaving 5 tpa, plant 400 Douglas-fir.

4. DEMO20: Thin from below in the 90 leaving 20% of the trees.

5. DEMO40: Thin from below in the 90 leaving 40% of the trees.

6. Hansen5-40: Clearcut in the 90 leaving 2 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 40 years leaving 2 tpa and planting 400 Douglas-fir per acre.  Repeat this for a second rotation.

7. Hansen10-40: Clearcut in the 90 leaving 4 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 40 years leaving 4 tpa and planting 400 Douglas-fir per acre.  Repeat this for a second rotation.

8. Hansen30-40: Clearcut in the 90 leaving 12 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 40 years leaving 12 tpa and planting 400 Douglas-fir per acre.  Repeat this for a second rotation.

9. Hansen50-40: Clearcut in the 90 leaving 20 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 40 years leaving 20 tpa and planting 400 Douglas-fir per acre.  Repeat this for a second rotation.

10. Hansen150-40: Clearcut in the 90 leaving 60 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 40 years leaving 60 tpa and planting 400 Douglas-fir per acre.  Repeat this for a second rotation.

11. Hansen150-80: Clearcut in the 90 leaving 60 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years, clearcut at 80 years leaving 60 tpa and planting 400 Douglas-fir per acre.

12. Hansen150-120: Clearcut in the 90 leaving 60 tpa followed by planting 400 tpa of Douglas-fir, thin understory to 220 tpa at 15 and 30 years

13. McCombSS: Clearcut in the 90s leaving 2 tpa, at 45 years thin the understory to 70%, at 70 years clearcut leaving 2 tpa

14. McCombMS: Thin from below to 24% in the 90 followed by planting 16 tpa of Douglas-fir and 140 tpa of western hemlock, at 25, 50 and 75 years remove 16% of the overstory from below, remove 45% of the understory from below, and plant 16 tpa of Douglas-fir and 140 tpa of western hemlock

15. Marzluff-IE-xx:

a. G2 – Applied to C4T and C4 groups: Thin leaving 25 tpa >20” and 25 tpa 8-20” at 90, thin leaving all trees >20” and 25 tpa 8-20” at 130.

b. G4 – Applied to H3 group: Remove all trees <20” at 90, thin leaving 25 tpa >20 and 35 tpa 8 – 20” at 130.

c. G6 – Applied to M3 group: Thin to 25 tpa at 90, thin to 25 tpa >20” and 25 tpa 8-20” at 130

4 Measurable Criteria

Measurable criteria are constant values that are used in the analysis of proposed management alternatives.  These were derived from the Satsop Forest management objectives (Ceder 2000) and published on the Satsop Forest Management Plan web site (http://silvae.cfr.washington.edu/ecosystem-management/SatsopPlan/SatsopObjectiveFrame.html).  Not all of the measurable criteria are used in this analysis.  Due to the non-spatial nature of this analysis the black-tailed deer HSI model is not used. The deer model will be used in the analysis of a final set of alternatives when treatments are assigned to actual stands.  Only simple gross revenue figures are included in this analysis.  

Each management alternative is analyzed against this set of measurable criteria.  It is not necessary that all measurable criteria be met by an alternative.  Rather each alternative receives a summary value and a normalized value.  The summary value is the actual value of an output in one of the measurable criteria, such as million board feet grown and harvested, number of people employed, annual average habitat units, percent of a maximum or desired value, while the normalized value is a ranking on a scale of 0 – 10 for each of the measurable criteria.

4.1 Providing Sufficient Wildlife Habitat for Five Key Species

The current Wildlife Mitigation Agreement is concerned with five key species: Black-tailed deer (Odocoileus hemionus columbianus), pileated woodpecker (Dryocopus pileatus), southern red-backed vole (Clethrionomys gapperi), spotted towhee (Pipilo erythrophtalmus), and Cooper’s hawk (Accipiter cooperii).  Habitat Suitability Index (HSI) models all species other than black-tailed deer have been implemented in LMS as part of the Satsop HEP module (Ceder in prep.). These models are used to assess projected changes in wildlife habitat caused by potential management activities on Satsop Forest.  

The measurable criteria for habitat are the baseline habitat values calculated by simulating management that will occur under the current Wildlife Mitigation Agreement SOP.  This value is calculated by applying the Mit_SOP pathway to all stands in the Mitigation group.  Baseline habitat values are:

· Cooper’s hawk – 307

· Southern red-backed vole – 562

· Spotted towhee – 123

· Pileated woodpecker - 452

These differ from the habitat values reported in the original Mitigation Agreement.  These values are:

· Cooper’s hawk – 411

· Southern red-backed vole – 290

· Spotted towhee – 99

· Pileated woodpecker - 352

These differences are the result of updated forest inventory information as well as model applications.  The 1998 forest inventory is at a finer resolution than the data collected in 1991.  When managing a forest on a stand-by-stand basis and calculating habitat values accordingly this resolution allows the analyst to include the variability within each cover type.  In this case the 1998 forest inventory found more trees with larger diameters, in general, than were found in the 1991 data collection.

In the original HEP the HSI models were applied to specific cover types.  There may be reasons behind doing this rather then applying the HSI models to all cover types that the models were designed for.  Assessing subset of applicable cover types neglects potential habitat.  During the original HEP the HSI models were applied to the following forested cover types:

· Cooper’s Hawk – H2, H3, M2, M3, M3T

· Southern red-backed vole – C2, C3, C3T, C4, C4T, H2, H3, M2, M3, M3T

· Spotted towhee – B, C1, C2, H1, H2, M1, M2

· Pileated woodpecker – C2, C3, C3T, C4, C4T, M2, M3, M3T

For this analysis the HSI models are applied according to the model documentation:

· Cooper’s Hawk – B, C1, C2, C3, C3T, C4, C4T, H1, H2, H3, M1, M2, M3, M3T

· Southern red-backed vole – B, C1, C2, C3, C3T, C4, C4T, H1, H2, H3, M1, M2, M3, M3T

· Spotted towhee – B, H1, H2, H3, M1, M2, M3, M3T

· Pileated woodpecker – B, C1, C2, C3, C3T, C4, C4T, H1, H2, H3, M1, M2, M3, M3T

The result is more potential habitat being analyzed.  In addition some habitats are not included in this analysis.  These habitats are brushlands, grasslands, and wetlands.  Management is not proposed for these areas with habitat values assumed to be constant.  This is then increased habitat that will be included in the final analysis.

For each alternative the number of Annual Average Habitat Units (AAHU) are reported as summary values.  For normalized values, AAHU values are ranked from 0 - 10 with 0 being no habitat value and 10 meeting or exceeding baseline AAHU values.  These are all reported for each species.

4.2 Protecting Structural Diversity

Different forest structures provide habitats for different species.  Some species prefer mature forest structures while others prefer younger more open structures.  The Oliver 5c (Oliver personal communication) is used in this analysis.  The Oliver 5c classification system contains five structures:

1. Stand initiation

2. Stem exclusion

3. Understory re-initiation

4. Savanna

5. Complex

Some species require mature and late successional structures.  To ensure that these species have the required habitat a fine filter approach is used.  The fine filter examines only the mature and late successional structures.  Reserve areas where no harvesting activity occurs may be of benefit to some species.

4.2.1 Maintaining Amounts of all Structures at all Times

Using a coarse filter approach to structural diversity will help ensure that habitats for most species will be provided (Hunter 1990).  Thresholds for each structure are based upon the structural classification system as well as the individual structure.  With the five Oliver 5c structures, 10% (79.3ac) in each structure is used as the threshold for the measurable criteria.  The exceptions to this are the stand initiation and savanna structures.  Satsop Forest contains significant open areas in grass and brush lands and road right of ways.  These will provide for habitat provided in the stand initiation and savanna structures.  For these a value of 5% (39.6ac) is used.  With the seven HCSSPT structures 5% (39.6ac) in each structure is used as a threshold.

Summary values produced for these measurable criteria are percentages of the management periods that meet the thresholds for stand structures for both Oliver 5c and HCSSPT systems.  Normalized values are on a scale of 0 – 10 with 0 being no periods meeting the thresholds and 10 being all periods meeting the thresholds.

4.2.2 Maintaining Critical Structures for Key Species

Certain key species, such as the northern spotted owl and marbeled murrelet, in the Pacific Northwest require late successional and/or old-growth structures.  Late successional structures are defined as the understory re-initiation classification of Oliver 5c and old-growth structure is defined as the complex structure.  Thresholds for late successional and old-growth are set at 10%  (79.3ac) of Satsop Forest in each of the structures.

Summary values reported for these measurable criteria are percentages of management periods that meet the thresholds for late successional and old-growth structures.  Normalized values are on a scale of 0 – 10 with 0 being no periods meeting the thresholds and 10 being all periods meeting the thresholds.

4.2.3 Reserve Areas

Certain species may benefit from areas with no harvesting activity during the life of the management plan.  Reserves are both riparian buffers as well as upland stands that are not harvested.  These may reserves include all age classes as well as initially old (>80-yrs.) age classes.  The measurable criteria for reserve areas are 20% (158.6ac) of Satsop Forest for total reserves and 10% (79.3ac) of Satsop Forest for old forest (>80-yrs.) reserves.

Summary values reported for these measurable criteria are the number of acres in all reserves and old forest reserves.  Normalized values are in a scale of 0 – 10 with 0 being no reserves areas with 10 being the acreages of reserves fully meeting the measurable criteria.

4.3 Providing Wood Commodities

Wood commodities are an important result of forest management activities.  These range harvested volume in logs, which provide jobs and economic income, to standing volume in residual trees, which may provide habitat for wildlife species.  These commodities are measured both in quantity (board-feet) as well as quality (large diameter logs) and providing a “fair share” of wood production.  This fair share is where harvest volume is approximately equal to growth volume.

4.3.1 Sustained and Total Volume Growth

Sustained volume growth is rated against the maximum total volume growth attainable given the set of silvicultural pathways chosen.  The maximum estimated total volume growth attained for the 80-yr simulation is 153 million board feet.

Summary values reported are the total volume growth for the alternative, in million board feet, and sustained volume growth, the percentage of the maximum possible growth.

Only one normalized value is reported, sustained volume growth.  0 is no volume growth and 10 being equal to maximum volume growth.

4.3.2 Total Harvest Volume

Total harvest volume is rated against the maximum total harvested volume attained given the set of silvicultural pathways chosen.  The maximum estimated total harvest volume attained for the 80-yr simulation is 110 million board feet.

The summary value reported is the total harvested volume, in million board feet, for the alternative.

The normalized value reported is NA for no harvest volume or 0 – 10 if there is harvest volume with 0 being less than 5% of the maximum harvest volume and 10 being 95% of more of the maximum harvest volume.

4.3.3 Providing a “Fair Share” of Commodities

Providing a “fair share” of commodities means harvesting a volume relatively equal to growth volume.  This value depends only on growth and harvest volume of the alternative analyzed.

The summary value reported is the percentage of volume growth harvested.

The normalized value ranges from 0 – 10.  A value of 10 is given is harvested volume is 80% - 100% of volume growth.  For harvested volume <80% of growth volume the normalized value is;

percentage of growth volume harvested * 0.008 

For harvested volume >100% of volume growth the normalized value is:

(1 – percentage of growth volume harvested) * 10

The normalized value is 0 if harvest volume is twice growth volume.

4.3.4 Sustained Standing Volume

Assessing sustained standing volume is done using the ratio of initial standing volume to final standing volume for the alternative.  This value only depends on volumes estimated for the alternative being analyzed.

The summary value reported is the percentage of initial standing volume that is standing at the end of the 80-yr simulation.

If the final standing volume is >100% of initial standing volume a normalized value of 10 is given.  If final standing volume is <100% of initial standing volume the normalized value is:


Percentage of initial standing volume * 10

4.3.5 Sustained Wood Quality

Assessing sustained wood quality is done for both standing and harvested wood.  It is assumed that trees in the large sawlog (>24” DBH) size class contain volumes of high quality wood.  For this high quality wood to be sustained the total volume in this size class should be equal or greater than 50% of the total volume in all size classes during the second half 80-yr simulation period.

Summary values reported are the percentages of total volume in the >24” DBH size class for both standing and harvested volume.

Normalized values are 10 if >50% of the total volume is in the >24” DBH size class.  If <50% of the volume is in the >24” DBH size class, the normalized value is:


(Percentage of volume in >24” DBH size class / 50%) * 10

4.4 Protecting Forest Health

Protecting forested health assesses the susceptibility of the forest to wind and fire disturbances.  If trees have a high height to diameter ratio (H/D) they have a higher risk to windthrow than trees with a low H/D.  The threshold H/D for this analysis is set at 70.  This value is lower than the value of 100 typically associated with trees being susceptible to windthrow since the FVS growth model used in with LMS constrains H/D to abnormally low level.  H/D is calculated as an average value for the 100 tallest trees per acre >30’ tall.  Fire risk is not used in this analysis since the snag-tracking model for LMS is not working in the current version.

The summary vale for low wind risk is the percentage of the acreage of Satsop Forest with an average H/D of <70.

The normalized value ranges from 0, no acreage being low wind risk, to 10, all acres being low wind risk.

4.5 Sequestering Atmospheric Carbon

Estimating atmospheric carbon sequestered in trees and the associated wood products produced is done based on estimated biomass.  These calculations are based on growth and harvested volumes with conversions to metric tons (tonnes) for the Satsop Forest ownership.  A maximum sequestered carbon, including harvested stems as wood products, is estimated, based on the chosen silvicultural pathways, at 256,629 tonnes.  Alternatives are rated against this value.

Summary values reported are tonnes of carbon sequestered in standing stems, standing crowns, the total of roots from both standing and harvested trees, and harvested stems as well the percent of the maximum sequestered carbon.

A single normalized value is reported ranging from 0 – 10 with 0 being <5% of the maximum carbon being sequestered and 10 being >95% of the maximum carbon being sequestered.

4.6 Social Benefits

Social benefits fall into three categories: Financial viability, profitability, and social contribution.  Social contributions are employment and local economic activity.  Local economic activity is a function of revenues due to timber harvesting.  This is not included in this analysis but will be included in the analysis of the final alternatives.  

4.6.1 Financial viability

Financial viability deals with cash flows and income streams.  Log prices are well known but logging costs for alternative silvicultural regimes are not well understood (Kellogg, Pilkerton et al. 1991; Kellogg, Bettinger et al. 1996).  As an assessment of financial viability simple gross revenue is used.  Log prices are taken from the October 2001 issue of Log Lines for the Twin Harbors region of Washington State.  Without a log-bucking algorithm it is not possible to grade logs simulated harvested tree data for value calculations.  To make the value calculations average prices were used for various grades.  Large sawlog (>24”DBH) price results from averaging all grades (J14, J12, J8, C12H, C12L, K8, #2 Sawmill, #3 Sawmill) for both Douglas-fir and white wood (western hemlock, true fir species).  Sawlog (12” – 24” DBH) prices average the above grades with the exception of the J14 grade.  Pole (<12” DBH) prices are #3 Sawmill grade prices only.  Average prices used are:

· Large Sawlog (>24” DBH) – $455.71/mbf

· Sawlog (12” – 24” DBH) – $440.83/mbf

· Pole (<12” DBH) - $398.75/mbf

Summary values reported for financial viability are gross total revenue, in thousands of dollars, for all harvested volume for the full 80-yr simulation period.  These values are based on the assumptions of the above prices staying constant for the full 80-yr simulation and are prices of logs delivered to the mill without logging and hauling costs included in the calculations.  The maximum gross total revenue, given the chosen silvicultural pathways is $45,737,000 for the 80-yr simulation period.  Normalized values reported range from 0 – 10 with a value of 10 meeting the maximum total gross revenue and 0 being <5% of the maximum total revenue.
4.6.2 Profitability

Profitability deals with net present value of the timberland.  As above this is not included in this analysis.  Rather it will be included in the analysis of the final alternatives.

4.6.3 Social Contribution

Social contribution to the local economy is both local economic activity and local employment.  As above local economic activity is not included in this analysis but will be included in the analysis of the final set of alternatives.  Employment is a function of harvested volume.  Total employment is rated against the highest employment, in person-years, based on the chosen silvicultural pathways.  The maximum employment estimated is 1,764 person-years for the full 80-yr simulations.

The summary value for total employment is the number of person-years of employment associated with the alternative.

The normalized value ranges from 0 – 10 with 0 being no employment and 10 being equal to maximum employment.

5 Initial Management Alternatives

A total of 20 alternatives are presented here.  Each has a different goal and resulting mix of outputs, based on the measurable criteria, resulting from a mix silvicultural pathways and corresponding harvesting activities.  Goals of each alternative are:

A. No Action

B. Management in accordance with the current Mitigation Agreement Standard Operating Procedures

C. Follows the Intensive Enhancement alternative from Marzluff, et al. (in review)

D. Follows the Mixed Management alternative from Marzluff, et al. (in review)

E. Management on 40-yr rotations to simulate typical industrial management

F. Achieve maximum harvest volume 

G. Achieve maximum sequestered carbon in standing trees 

H. Achieve maximum sequestered carbon in standing trees and harvested wood

I. Achieve maximum total volume growth

J. Achieve maximum Cooper’s hawk annual average habitat unit (AAHU) value

K. Achieve maximum Cooper’s hawk AAHU value with a second mix of pathways

L. Achieve maximum southern red-backed vole AAHU value

M. Achieve maximum southern red-backed vole AAHU value with a second mix of pathways

N. Achieve maximum pileated woodpecker AAHU value

O. Achieve maximum spotted towhee AAHU value

P. Achieve habitat values and harvested volume

Q. Achieve habitat values and harvested volume

R. Achieve habitat values and harvested volume

S. Achieve habitat values and harvested volume

T. Achieve habitat values and harvested volume

5.1 Outputs

Outputs are presented in matrices of summary values and normalized values.  This format allows the decision makers to make side-by-side comparisons of the various alternatives presented.  The following four tables are the resulting outputs from the LMS projections of the chosen silvicultural pathways and analysis of the simulated silvicultural pathways using the toggle program and measurable criteria.

5.1.1 Summary Values

	
	
	ALT A
	ALT B
	ALT C
	ALT D
	ALT E
	ALT F
	ALT G
	ALT H
	ALT I
	ALT J

	WILDLIFE HABITAT (AAHU's)
	
	
	
	
	
	
	
	
	
	

	
	COOPER'S HAWK
	308
	307
	430
	302
	302
	280
	279
	256
	256
	513

	
	SOUTHERN RED-BACKED VOLE
	570
	562
	547
	543
	519
	544
	659
	617
	665
	455

	
	SPOTTED TOWHEE
	123
	123
	64
	111
	95
	85
	98
	91
	77
	117

	
	PILEATED WOODPECKER
	456
	452
	386
	352
	198
	309
	507
	368
	509
	334

	
	
	
	
	
	
	
	
	
	
	
	

	STRUCTURAL DIVERSITY
	
	
	
	
	
	
	
	
	
	

	STRUCTURES
	
	
	
	
	
	
	
	
	
	

	
	COARSE FILTER (Oliver5C structures)
	59%
	59%
	63%
	64%
	64%
	63%
	58%
	67%
	62%
	64%

	
	LATE SUCCESSIONAL STRUCTURES
	89%
	89%
	100%
	89%
	72%
	78%
	89%
	89%
	89%
	100%

	
	OLD GROWTH STRUCTURES
	100%
	100%
	78%
	100%
	78%
	78%
	100%
	89%
	100%
	78%

	RESERVES
	
	
	
	
	
	
	
	
	
	

	
	TOTAL RESERVES (acres)
	793
	669
	177
	484
	160
	160
	468
	253
	280
	160

	
	OLD RESERVES (acres)
	156
	156
	53
	156
	36
	36
	36
	36
	156
	36

	
	
	
	
	
	
	
	
	
	
	
	

	PRODUCTIVE CAPACITY
	
	
	
	
	
	
	
	
	
	

	
	TOTAL GROWTH 
	138
	140
	119
	112
	104
	127
	146
	144
	153
	96

	
	SUSTAINED VOLUME GROWTH
	90%
	92%
	78%
	73%
	68%
	83%
	95%
	94%
	100%
	63%

	
	TOTAL HARVEST
	0.0
	5.7
	43.5
	43.1
	80.3
	110.3
	6.6
	39.7
	16.5
	25.7

	
	FAIR SHARE
	0%
	4%
	37%
	39%
	77%
	87%
	5%
	27%
	11%
	0.3

	
	SUSTAINED STANDING VOLUME
	592%
	589%
	418%
	350%
	285%
	263%
	651%
	805%
	605%
	406%

	
	SUSTAINED STANDING QUALITY
	70%
	75%
	88%
	78%
	68%
	65%
	74%
	77%
	80%
	87%

	
	SUSTAINED HARVESTED QUALITY
	NA
	0%
	50%
	0%
	0%
	66%
	26%
	0%
	26%
	64%

	
	
	
	
	
	
	
	
	
	
	
	

	FOREST HEALTH
	
	
	
	
	
	
	
	
	
	

	
	WIND SAFETY
	48%
	48%
	68%
	72%
	87%
	77%
	69%
	73%
	58%
	48%

	
	
	
	
	
	
	
	
	
	
	
	

	SOCIAL BENEFITS
	
	
	
	
	
	
	
	
	
	

	FINANCIAL
	
	
	
	
	
	
	
	
	
	

	  GROSS TOTAL REVENUE (THOUSAND $)
	$0
	$2,542
	$18,571
	$19,030
	$34,983
	$45,738
	$988
	$17,135
	$7,212
	$11,094

	SOCIAL CONTIRBUTION
	
	
	
	
	
	
	
	
	
	

	
	TOTAL EMPLOYMENT (person-yrs)
	38
	92
	696
	690
	1284
	1764
	105
	635
	264
	411

	
	
	
	
	
	
	
	
	
	
	
	

	CARBON SEQUESTRATION (tonnes)
	
	
	
	
	
	
	
	
	
	

	
	STANDING
	213,220
	207,489
	117,557
	107,285
	57,842
	40,249
	217,370
	179,277
	200,551
	116,759

	
	HARVESTED
	0
	10,538
	72,605
	85,896
	155,083
	156,637
	12,976
	77,352
	30,620
	45,573

	
	TOTAL 
	213,220
	218,028
	190,162
	193,181
	212,925
	196,885
	230,346
	256,629
	231,171
	162,332

	
	PERCENT OF MAXIMUM
	83%
	85%
	74%
	75%
	83%
	77%
	90%
	100%
	90%
	63%


	
	
	ALT K
	ALT L
	ALT M
	ALT N
	ALT O
	ALT P
	ALT Q
	ALT R
	ALT S
	ALT T

	WILDLIFE HABITAT (AAHU's)
	
	
	
	
	
	
	
	
	
	

	
	COOPER'S HAWK
	513
	297
	331
	289
	337
	293
	284
	306
	296
	292

	
	SOUTHERN RED-BACKED VOLE
	455
	670
	670
	623
	546
	553
	577
	575
	578
	585

	
	SPOTTED TOWHEE
	116
	71
	71
	116
	155
	82
	99
	96
	100
	96

	
	PILEATED WOODPECKER
	334
	501
	489
	558
	431
	375
	446
	454
	444
	443

	
	
	
	
	
	
	
	
	
	
	
	

	STRUCTURAL DIVERSITY
	
	
	
	
	
	
	
	
	
	

	STRUCTURES
	
	
	
	
	
	
	
	
	
	

	
	COARSE FILTER (Oliver5C structures)
	66%
	62%
	62%
	54%
	60%
	58%
	60%
	59%
	60%
	63%

	
	LATE SUCCESSIONAL STRUCTURES
	100%
	89%
	89%
	89%
	89%
	72%
	83%
	89%
	89%
	89%

	
	OLD GROWTH STRUCTURES
	78%
	100%
	100%
	100%
	89%
	78%
	89%
	78%
	89%
	100%

	RESERVES
	
	
	
	
	
	
	
	
	
	

	
	TOTAL RESERVES (acres)
	160
	307
	187
	373
	253
	160
	234
	188
	216
	235

	
	OLD RESERVES (acres)
	36
	156
	36
	156
	36
	36
	73
	55
	83
	92

	
	
	
	
	
	
	
	
	
	
	
	

	PRODUCTIVE CAPACITY
	
	
	
	
	
	
	
	
	
	

	
	TOTAL GROWTH 
	96
	147
	147
	121
	111
	116
	118
	117
	118
	120

	
	SUSTAINED VOLUME GROWTH
	63%
	96%
	96%
	79%
	73%
	76%
	77%
	77%
	77%
	78%

	
	TOTAL HARVEST
	27.0
	18.0
	19.5
	2.4
	26.9
	52.9
	35.2
	32.6
	34.9
	39.0

	
	FAIR SHARE
	28%
	12%
	13%
	2%
	24%
	46%
	30%
	28%
	30%
	33%

	
	SUSTAINED STANDING VOLUME
	399%
	576%
	601%
	538%
	618%
	552%
	556%
	620%
	534%
	503%

	
	SUSTAINED STANDING QUALITY
	88%
	85%
	86%
	76%
	72%
	66%
	69%
	71%
	70%
	71%

	
	SUSTAINED HARVESTED QUALITY
	51%
	0%
	0%
	0%
	16%
	42%
	45%
	43%
	42%
	50%

	
	
	
	
	
	
	
	
	
	
	
	

	FOREST HEALTH
	
	
	
	
	
	
	
	
	
	

	
	WIND SAFETY
	48%
	59%
	71%
	69%
	83%
	82%
	81%
	80%
	79%
	76%

	
	
	
	
	
	
	
	
	
	
	
	

	SOCIAL BENEFITS
	
	
	
	
	
	
	
	
	
	

	FINANCIAL
	
	
	
	
	
	
	
	
	
	

	  GROSS TOTAL REVENUE (THOUSAND $)
	$11,699
	$7,986
	$8,637
	$1,097
	$11,599
	$22,362
	$14,865
	$13,795
	$14,733
	$15,668

	SOCIAL CONTIRBUTION
	
	
	
	
	
	
	
	
	
	

	
	TOTAL EMPLOYMENT (person-yrs)
	433
	289
	312
	39
	431
	846
	564
	522
	559
	624

	
	
	
	
	
	
	
	
	
	
	
	

	CARBON SEQUESTRATION (tonnes)
	
	
	
	
	
	
	
	
	
	

	
	STANDING
	112,041
	189,238
	190,147
	187,523
	154,372
	113,399
	141,247
	147,968
	139,902
	134,228

	
	HARVESTED
	48,116
	35,680
	38,026
	8,346
	51,042
	83,992
	56,458
	52,367
	56,777
	62,851

	
	TOTAL 
	160,157
	224,918
	228,174
	195,869
	205,415
	197,390
	197,705
	200,335
	196,679
	197,079

	
	PERCENT OF MAXIMUM
	62%
	88%
	89%
	76%
	80%
	77%
	77%
	78%
	77%
	77%


5.1.2 Normalized Values

	
	
	ALT A
	ALT B
	ALT C
	ALT D
	ALT E
	ALT F
	ALT G
	ALT H
	ALT I
	ALT J

	WILDLIFE HABITAT
	
	
	
	
	
	
	
	
	
	

	
	COOPER'S HAWK
	10
	10
	10
	10
	10
	9
	9
	8
	8
	10

	
	SOUTHERN RED-BACKED VOLE
	10
	10
	10
	10
	9
	10
	10
	10
	10
	8

	
	SPOTTED TOWHEE
	10
	10
	5
	9
	8
	7
	8
	7
	6
	10

	
	PILEATED WOODPECKER
	10
	10
	9
	8
	4
	7
	10
	8
	10
	7

	
	
	
	
	
	
	
	
	
	
	
	

	STRUCTURAL DIVERSITY
	
	
	
	
	
	
	
	
	
	

	STRUCTURES
	
	
	
	
	
	
	
	
	
	

	
	COARSE FILTER (Oliver5C structures)
	6
	6
	6
	6
	6
	6
	6
	7
	6
	6

	
	LATE SUCCESSIONAL STRUCTURES
	9
	9
	10
	9
	7
	8
	9
	9
	9
	10

	
	OLD GROWTH STRUCTURES
	10
	10
	8
	10
	8
	8
	10
	9
	10
	8

	RESERVES
	
	
	
	
	
	
	
	
	
	

	
	TOTAL RESERVES
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	
	OLD RESERVES
	10
	10
	7
	10
	5
	5
	5
	5
	10
	5

	
	
	
	
	
	
	
	
	
	
	
	

	PRODUCTIEV CAPACITY
	
	
	
	
	
	
	
	
	
	

	
	TOTAL GROWTH 
	9
	9
	8
	7
	7
	8
	10
	9
	10
	6

	
	TOTAL HARVEST
	NA
	1
	4
	4
	7
	10
	1
	4
	1
	2

	
	FAIR SHARE
	0
	1
	4
	5
	10
	10
	1
	3
	1
	3

	
	SUSTAINED STANDING VOLUME
	0
	1
	4
	5
	10
	10
	1
	3
	1
	3

	
	SUSTAINED STANDING QUALITY 
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	
	SUSTAINED HARVESTED QUALITY
	10
	0
	10
	0
	0
	10
	5
	0
	5
	10

	
	
	
	
	
	
	
	
	
	
	
	

	FOREST HEALTH
	
	
	
	
	
	
	
	
	
	

	
	WIND SAFETY
	5
	5
	7
	7
	9
	8
	7
	7
	6
	5

	
	
	
	
	
	
	
	
	
	
	
	

	SOCIAL BENEFITS
	
	
	
	
	
	
	
	
	
	

	FINANCIAL
	
	
	
	
	
	
	
	
	
	

	  GROSS TOTAL REVENUE
	0
	1
	4
	4
	8
	10
	0
	4
	2
	2

	SOCIAL CONTRIBUTTION
	
	
	
	
	
	
	
	
	
	

	
	TOTAL EMPLOYMENT
	0
	1
	4
	4
	7
	10
	1
	4
	1
	2

	
	
	
	
	
	
	
	
	
	
	
	

	CARBON SEQUESTRATION
	8
	8
	7
	8
	8
	8
	9
	10
	9
	6


	
	
	ALT K
	ALT L
	ALT M
	ALT N
	ALT O
	ALT P
	ALT Q
	ALT R
	ALT S
	ALT T

	WILDLIFE HABITAT
	
	
	
	
	
	
	
	
	
	

	
	COOPER'S HAWK
	10
	10
	10
	9
	10
	10
	9
	10
	10
	9

	
	SOUTHERN RED-BACKED VOLE
	8
	10
	10
	10
	10
	10
	10
	10
	10
	10

	
	SPOTTED TOWHEE
	9
	6
	6
	9
	10
	7
	8
	8
	8
	8

	
	PILEATED WOODPECKER
	7
	10
	10
	10
	10
	8
	10
	10
	10
	10

	
	
	
	
	
	
	
	
	
	
	
	

	STRUCTURAL DIVERSITY
	
	
	
	
	
	
	
	
	
	

	STRUCTURES
	
	
	
	
	
	
	
	
	
	

	
	COARSE FILTER (Oliver5C structures)
	7
	6
	6
	5
	6
	6
	6
	6
	6
	6

	
	LATE SUCCESSIONAL STRUCTURES
	10
	9
	9
	9
	9
	7
	8
	9
	9
	9

	
	OLD GROWTH STRUCTURES
	8
	10
	10
	10
	9
	8
	9
	8
	9
	10

	RESERVES
	
	
	
	
	
	
	
	
	
	

	
	TOTAL RESERVES
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	
	OLD RESERVES
	5
	10
	5
	10
	5
	5
	9
	7
	10
	10

	
	
	
	
	
	
	
	
	
	
	
	

	PRODUCTIVE CAPACITY
	
	
	
	
	
	
	
	
	
	

	
	TOTAL GROWTH 
	6
	10
	10
	8
	7
	8
	8
	8
	8
	8

	
	TOTAL HARVEST
	2
	2
	2
	0
	2
	5
	3
	3
	3
	4

	
	FAIR SHARE
	4
	2
	2
	0
	3
	6
	4
	3
	4
	4

	
	SUSTAINED STANDING VOLUME
	4
	2
	2
	0
	3
	6
	4
	3
	4
	4

	
	SUSTAINED STANDING QUALITY 
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	
	SUSTAINED HARVESTED QUALITY
	10
	0
	0
	0
	3
	8
	9
	9
	8
	10

	
	
	
	
	
	
	
	
	
	
	
	

	FOREST HEALTH
	
	
	
	
	
	
	
	
	
	

	
	WIND SAFETY
	5
	6
	7
	7
	8
	8
	8
	8
	8
	8

	
	
	
	
	
	
	
	
	
	
	
	

	SOCIAL BENEFITS
	
	
	
	
	
	
	
	
	
	

	FINANCIAL
	
	
	
	
	
	
	
	
	
	

	  GROSS TOTAL REVENUE 
	3
	2
	2
	0
	3
	5
	3
	3
	3
	3

	SOCIAL CONTRIBUTTION
	
	
	
	
	
	
	
	
	
	

	
	TOTAL EMPLOYMENT
	2
	2
	2
	0
	2
	5
	3
	3
	3
	4

	
	
	
	
	
	
	
	
	
	
	
	

	CARBON SEQUESTRATION
	6
	9
	9
	8
	8
	8
	8
	8
	8
	8


5.2 Silvicultural Pathways

5.2.1 Alternative A

C1 Group:  100% (48.9ac) No Action

C2 Group:  100% (11.2ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  100% (156.2ac) No Action

H2 Group:  100% (81.3ac) No Action

H3 Group:  100% (106.8ac) No Action

M2 Group:  100% (70.8ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  100% (131.0ac) No Action

5.2.2 Alternative B

C1 Group:  100% (48.9ac) No Action

C2 Group:  100% (11.2ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  100% (156.2ac) No Action

H2 Group:  100% (81.3ac) No Action

H3 Group:  100% (106.8) No Action

M2 Group:  100% (70.8ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  95% (124.4ac) Mit_SOP, 5% (6.6ac) No Action

5.2.3 Alternative C

C1 Group:  92% (45.1ac) Marzluff-IE-G1,, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Marzluff-IE-G1, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) Marzluff-IE-G2, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) Marzluff-IE-G2, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Marzluff-IE-G3, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Marzluff-IE-G4, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Marzluff-IE-G5, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) Marzluff-IE-G6, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Marzluff-IE-G5, 5% (6.6ac) No Action

5.2.4 Alternative D

C1 Group:  92% (45.1ac) CC40_PCT, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) CC40_PCT, 17% (1.9ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  100% (156.2ac) No Action

H2 Group:  94% (76.2ac) CC40_PCT, 6% (5.1ac) No Action

H3 Group:  100% (106.8ac) No Action

M2 Group:  77% (54.4ac) CC40_PCT, 23% (16.4ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  95% (124.4ac) CC40_PCT, 5% (6.6ac) No Action

5.2.5 Alternative E

C1 Group:  92% (45.1ac) CC40_PCT, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) CC40_PCT, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) CC40_PCT, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) CC40_PCT, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) CC40_PCT, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) CC40_PCT, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) CC40_PCT, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) CC40_PCT, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) CC40_PCT, 5% (6.6ac) No Action

5.2.6 Alternative F

C1 Group:  92% (45.1ac) Hansen0-80, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Hansen0-80, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) McCombSS, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) McCombSS, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) CC40_PCT, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) McCombSS, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Hansen0-80, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) CC60_PCT_CT, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Hansen0-80, 5% (6.6ac) No Action

5.2.7 Alternative G

C1 Group:  92% (45.1ac) BarbourNT, 8% (3.8ac) No Action

C2 Group:  100% (11.2ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  77% (119.7ac) DEMO40, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Mansen150-120, 22% (23.7ac) No Action

M2 Group:  100% (70.8ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  100% (131.0ac) No Action

5.2.8 Alternative H

C1 Group:  92% (45.1ac) Mit_SOP, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Mit_SOP, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) Hansen5-40, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) Hansen5-40, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) CC40_PCT, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) CC40_PCT, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Mit_SOP, 23% (16.4ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  95% (124.4ac) Mit_SOP, 5% (6.6ac) No Action

5.2.9 Alternative I

C1 Group:  92% (45.1ac) BarbourNT, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Mit_SOP, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) DEMO40, 15% (4.8ac) No Action

C4T Group:  100% (156.2ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) McCombSS, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) BarbourNT, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) DEMO40, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Mit_SOP, 5% (6.6ac) No Action

5.2.10 Alternative J

C1 Group:  92% (45.1ac) Barbour30-75, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour30-75, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) Hansen5-40, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) McCombMS, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Barbour30-250, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Hansen150-40, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour30-75, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) DEMO20, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Barbour30-75, 5% (6.6ac) No Action

5.2.11 Alternative K

C1 Group:  92% (45.1ac) Barbour30-75, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour30-75, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) Hansen5-40, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) McCombMS, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) CareyBDPS, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Hansen150-40, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour30-75, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) DEMO20, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Barbour30-75, 5% (6.6ac) No Action

5.2.12 Alternative L

C1 Group:  92% (45.1ac) Barbour30-250, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Mit_SOP, 17% (1.9ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  100% (156.2ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) CC60_PCT_CT, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour30-250, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) Hansen150-120, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Mit_SOP, 5% (6.6ac) No Action

5.2.13 Alternative M

C1 Group:  92% (45.1ac) Barbour30-250, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Mit_SOP, 17% (1.9ac) No Action

C4 Group:  100% (32.2ac) No Action

C4T Group:  77% (119.7ac) DEMO40, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) CC60_PCT_CT, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour30-250, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) Hansen150-120, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Mit_SOP, 5% (6.6ac) No Action

5.2.14 Alternative N

C1 Group:  92% (45.1ac) Barbour15-150, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour15-150, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) DEMO40, 15% (4.8ac) No Action

C4T Group:  100% (32.2ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Hansen150-80, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour15-150, 23% (16.4ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.15 Alternative O

C1 Group:  92% (45.1ac) Barbour15-150, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour15-150, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) CC60_PCT_CT, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) CC40_PCT, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Barbour30-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) Hansen150-80, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Mit_SOP, 23% (16.4ac) No Action

M3 Group:  100% (155.0ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.16 Alternative P

C1 Group:  60% (29.3) Barbour15-150, 32% (15.6ac) Barbour30-75, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour30-75, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) McCombSS, 15% (4.8ac) No Action

C4T Group:  77% (119.7ac) McCombSS, 23% (36.5ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  78% (83.1ac) McCombSS, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour15-150, 23% (16.4ac) No Action

M3 Group:  60% (92.7ac) CC60_PCT_CT, 40% (62.3ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.17 Alternative Q

C1 Group:  92% (45.1ac) Barbour15-150, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour15-150, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) McCombSS, 15% (4.8ac) No Action

C4T Group:  47% (73.4ac) McCombSS, 53% (82.8ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  36% (38.5ac) Hansen150-80, 42% (44.9ac) McCombSS, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour15-150, 23% (16.4ac) No Action

M3 Group:  36% (55.8ac) CC60_PCT_CT, 64% (99.2ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.18 Alternative R

C1 Group:  92% (45.1ac) Barbour15-150, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour15-150, 17% (1.9ac) No Action

C4 Group:  85% (27.4ac) DEMO40, 15% (4.8ac) No Action

C4T Group:  47% (73.4ac) McCombSS, 53% (82.8ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  36% (38.5ac) Hansen150-80, 42% (44.9ac) McCombSS, 22% (23.7ac) No Action

M2 Group:  77% (54.4ac) Barbour15-150, 23% (16.4ac) No Action

M3 Group:  24% (37.2ac) CC60_PCT_CT, 30% (46.5ac) DEMO20, 46% (71.3ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.19 Alternative S

C1 Group:  92% (45.1ac) Barbour15-150, 8% (3.8ac) No Action

C2 Group:  83% (9.3ac) Barbour15-150, 17% (1.9ac) No Action

C4 Group:  23% (7.4ac) DEMO40, 62% (20.0ac) McCombSS, 15% (4.8ac) No Action

C4T Group:  47% (73.4ac) McCombSS, 53% (82.8ac) No Action

H2 Group:  94% (76.2ac) Barbour15-150, 6% (5.1ac) No Action

H3 Group:  45% (48.1ac) Hansen150-80, 33% (35.2ac) McCombSS, 22% (23.5ac) No Action

M2 Group:  77% (54.4ac) Barbour15-150, 23% (16.4ac) No Action

M3 Group:  54% (83.7ac) CC60_PCT_CT, 46% (71.3ac) No Action

Mitigation Group:  95% (124.4ac) Barbour15-150, 5% (6.6ac) No Action

5.2.20 Alternative T

C1 Group:  72% (35.2ac) Barbour15-150, 20% (9.8ac) Hansen0-80, 8% (3.9ac) No Action

C2 Group:  83% (9.3ac) Hansen0-80, 17% (1.9ac) No Action

C4 Group:  62% (20.0ac) DEMO40, 23% (7.4ac) McCombSS, 15% (4.8ac) No Action

C4T Group:  41% (64.0ac) McCombSS, 59% (92.2ac) No Action

H2 Group:  82% (66.7ac) Barbour15-150, 12% (9.8ac) CC40_PCT, 6% (5.1ac) No Action

H3 Group:  36% (38.5ac) Hansen150-80, 42% (44.9ac) McCombSS, 22% (23.5ac) No Action

M2 Group:  63% (44.6ac) Barbour15-150, 14% (9.9ac) Hansen0-80, 23% (16.3ac) No Action

M3 Group:  48% (74.4ac) CC60_PCT_CT, 52% (80.6ac) No Action

Mitigation Group:  87% (114.0ac) Barbour15-150, 8% (10.5ac) Hansen0-40, 5% (6.6ac) No Action

5.3 Harvesting Operations

5.3.1 Alternative A

C1 Group:  None

C2 Group:  None

C4 Group:  None

C4T Group:  None

H2 Group:  None

H3 Group:  None

M2 Group:  None

M3 Group:  None

Mitigation Group:  None

5.3.2 Alternative B

C1 Group:  None

C2 Group:  None

C4 Group:  None

C4T Group:  None

H2 Group:  None

H3 Group:  None

M2 Group:  None

M3 Group:  None

Mitigation Group:  Thin 124.4 acres to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

5.3.3 Alternative C

C1 Group: Precommercial thin 45.1ac to 250 TPA in 2008.  Commercial thin 45.1ac to 75 TPA in 2028.  In 2068 thin 45.1ac leaving the 25 largest trees per acre >20” DBH and the 25 largest trees per acre in the 8  - 20” DBH range.

C2 Group: Precommercial thin 9.3ac to 250 TPA in 2003.  Commercial thin 9.3ac to 75 TPA in 2023.  In 2063 thin 9.3ac leaving the 25 largest trees per acre >20” DBH and the 25 largest trees per acre in the 8  - 20” DBH range.

C4 Group: In 2008 thin 27.4ac leaving the 25 largest trees per acre >20” DBH and the 25 largest trees per acre in the 8  - 20” DBH range.  In 2048 thin 27.4ac leaving the 25 largest trees per acre in the 8  - 20” DBH range.

C4T Group: In 1998 thin 119.7ac leaving the 25 largest trees per acre >20” DBH and the 25 largest trees per acre in the 8  - 20” DBH range.  In 2038 thin 119.7ac leaving the 25 largest trees per acre in the 8  - 20” DBH range.

H2 Group:  Remove all hardwoods and plant with 450 TPA of Douglas-fir in 1998 on 76.2ac.  Commercial thin 76.2ac to 25 TPA in 2038. 

H3 Group: In 2008 remove all trees <20” DBH on 81.3ac.  In 2048 thin 81.3ac leaving the 25 largest trees per acre >20” DBH and the 35 largest trees per acre in the 8  - 20” DBH range.

M2 Group:  Remove all hardwoods in 2003 on 54.4ac.  Thin 54.4ac to 25 TPA in 2043.

M3 Group:  Thin 92.7ac to 25 TPA in 2018.  In 2058 thin 92.7ac leaving the 25 largest trees per acre >20” DBH and the 25 largest trees per acre in the 8  - 20” DBH range.

Mitigation Group:  Remove all hardwoods in 2008 on 124.4ac.  Thin 124.4ac to 25 TPA in 2048.

5.3.4 Alternative D

C1 Group: Precommercial thin 45.1ac to 300 TPA in 2008 and 2048.  Harvest 45.1ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2033 and 2073.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 2003 and 2043.  Harvest 9.3ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2028 and 2068.

C4 Group: None

C4T Group: None

H2 Group:  Precommercial thin 76.2ac to 300 TPA in 1998 and 2038.  Harvest 76.2ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2023 and 2063.

H3 Group: None

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 2003 and 2043.  Harvest 54.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2028 and 2068.

M3 Group: None

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2008 and 2048.  Harvest 124.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2033 and 2073.

5.3.5 Alternative E

C1 Group: Precommercial thin 45.1ac to 300 TPA in 2008 and 2048.  Harvest 45.1ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2033 and 2073.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 2003 and 2043.  Harvest 9.3ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2028 and 2068.

C4 Group: Harvest 27.4ac leaving 5 TPA and plant with 450 TPA of Douglas-fir in 2008 and 2048.  Precommercial thin 27.4ac to 300 TPA in 2023 and 2063.

C4T Group:  Harvest 119.7ac leaving 5 TPA and plant with 450 TPA of Douglas-fir in 1998, 2038, and 2078.  Precommercial thin 119.7ac to 300 TPA in 2013 and 2053.

H2 Group: Precommercial thin 76.2ac to 300 TPA in 1998 and 2038.  Harvest 76.2ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2023 and 2063.

H3 Group: Harvest 81.3ac leaving 5 TPA and plant with 450 TPA of Douglas-fir in 2008 and 2048.  Precommercial thin 81.3ac to 300 TPA in 2023 and 2063.

M2 Group: Precommercial thin 54.4ac to 300 TPA in 2003 and 2043.  Harvest 54.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2028 and 2068.

M3 Group:  Harvest 92.7ac leaving 5 TPA and plant with 450 TPA of Douglas-fir in 2023 and 2063.  Precommercial thin 92.7ac to 300 TPA in 2038 and 2078.

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2008 and 2048.  Harvest 124.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2033 and 2073.

5.3.6 Alternative F

C1 Group: Commercial thin 45.1ac to 220 TPA in 2008 and 2023.  Harvest 45.1ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2078.

C2 Group: Commercial thin 9.3ac to 220 TPA in 2008 and 2023.  Harvest 9.3ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2078.

C4 Group: Harvest 27.4ac leaving 2 TPA in 2008.  Stand is regenerated by natural seeding.  Thin 27.4ac leaving 70% of the stems between 8 and 12” DBH in 2053.  Harvest 27.4ac leaving 2 TPA in 2078.  Stand is regenerated by natural seeding.

C4T Group:  Harvest 119.7ac leaving 2 TPA in 1998.  Stand is regenerated by natural seeding.  Thin 119.7ac leaving 70% of the stems between 8 and 12” DBH in 2043.  Harvest 119.7ac leaving 2 TPA in 2068.  Stand is regenerated by natural seeding.  

H2 Group: Precommercial thin 76.2ac to 300 TPA in 1998 and 2038.  Harvest 76.2ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2023 and 2063.

H3 Group: Harvest 81.3ac leaving 2 TPA in 2008.  Stand is regenerated by natural seeding.  Thin 81.3ac leaving 70% of the stems between 8 and 12” DBH in 2053.  Harvest 81.3ac leaving 2 TPA in 2078.  Stand is regenerated by natural seeding.

M2 Group: Commercial thin 54.4ac to 220 TPA in 2003 and 2018.  Harvest 54.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2073.

M3 Group:  Harvesting 92.7ac leaving 5 TPA and plant with 450 TPA of Douglas-fir in 2023 and 2083.  Precommercial thin 92.7ac to 300 TPA in 2038.  Commercial thin 92.7ac to a basal area 140ft2/ac in 2053.

Mitigation Group:  Commercial thin 124.4ac to 220 TPA in 2008 and 2023.  Harvest 124.4ac leaving the largest 5 TPA and plant 450 TPA of Douglas-fir in 2078.

5.3.7 Alternative G

C1 Group:  Thin 45.1ac to 300 TPA in 2003

C2 Group:  None 

C4 Group: None

C4T Group:  Thin 119.7ac leaving 40% of the initial TPA in 1998

H2 Group:  Thin 76.2ac leaving 60 TPA in 1998

H3 Group:  Thin 83.1ac to 60 TPA in 2008 and allow natural seeding.  Thin 83.1ac in 2023 and 2038 to 220 TPA.

M2 Group: None

M3 Group: None

Mitigation Group: None

5.3.8 Alternative H

C1 Group:  Commercial thin 45.1ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038

C2 Group:  Commercial thin 9.3ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038 

C4 Group:  Harvest leaving 2 TPA followed by planting 400 Douglas-fir per acre in 2028 and 2048.  Thin to 220 TPA in 2023,2038, 20653, and 2078.

C4T Group:  Harvest 119.7ac leaving 2 TPA followed by planting 400 Douglas-fir per acre in 1998, 2038 and 2078.  Thin 119.7ac to 220 TPA in 2013,2028, 2053, and 2068.

H2 Group:  Thin76.2ac leaving 30 TPA in 1998

H3 Group:  Harvest 83.1ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2008 and 2048.  Precommercial thin 83.1ac to 300 TPA in 2023 and 2063.

M2 Group:  Commercial thin 54.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038

M3 Group: None

Mitigation Group:  Commercial thin 124.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038

5.3.9 Alternative I

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 1998

C2 Group:  Precommercial thin 9.3ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038

C4 Group:  Thin 27.4ac leaving 40% of the initial stems in 1998 

C4T Group: None

H2 Group:  Thin 76.2ac leaving 60 TPA in 1998

H3 Group:  Harvest 83.1ac leaving 2 TPA in 2008 and 2048.  Stand is allowed to regenerate naturally.  Thin 83.1ac leaving 70% of the stems between 8 and 12” DBH in 2053.

M2 Group:  Commercial thin 54.4ac to 300 TPA in 1998

M3 Group:  Thin 92.7ac leaving 40% of the initial stems in 2023

Mitigation Group:  Commercial thin124.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038

5.3.10 Alternative J

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 2003.  Commercial thin 45.1ac to 30 TPA in 2023.

C2 Group:  Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 30 TPA in 2018.

C4 Group:  Harvest 27.4ac leaving 2 TPA followed by planting 400 Douglas-fir per acre in 2008 and 2048.  Thin 27.4ac to 220 TPA in 2023, 2038, 2063, and 2078.

C4T Group:  Thin 119.7ac to 24% of the initial stems in 1998.  Thin 119.7ac stems in the >12” DBH class to 84% in 2023, 2048 and 2073.  Thin 119.7ac stems in the <12” DBH class to 55% in 2023, 2048, and 2073.

H2 Group:  Precommercial thin 76.2ac leaving 300 TPA in 1998. Thin 76.2ac to 100 TPA in 2013

H3 Group:  Thin 83.1ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008 and 2048.  Thin 83.1ac to 220 TPA in 2023, 2038, 2063, and 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Commercial thin 54.4ac to 30 TPA in 2018.

M3 Group:  Thin 92.7ac leaving 20% of the initial stems in 2023

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Commercial thin 124.4ac to 30 TPA in 2023.

5.3.11 Alternative K

C1 Group:  Precommercial thin to 45.1ac 300 TPA in 2003.  Commercial thin 45.1ac to 30 TPA in 2023.

C2 Group:  Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 30 TPA in 2018.

C4T Group:  Harvest 119.7ac leaving 2 TPA followed by planting 400 Douglas-fir per acre in 1998, 2038 and 2078.  Thin 119.7ac to 220 TPA in 2013,2028, 2053, and 2068.

C4 Group:  Thin 27.4ac to 24% of the initial stems in 2008.  Thin stems on 27.4ac in the >12” DBH class to 84% in 2033, 2058 and 2083.  Thin stems on 27.4ac in the <12” DBH class to 55% in 2033, 2058, and 2083.

H2 Group:  Precommercial thin 76.2ac leaving 300 TPA in 1998. Thin 76.2ac to 100 TPA in 2013.  Thin 76.2ac to 75 TPA in the >12” DBH class in 2043.  Thin 76.2ac to 36 TPA in the >16” DBH size class in 2073.

H3 Group:  Thin 83.1ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008 and 2048.  Thin 83.1ac to 220 TPA in 2023, 2038, 2063, and 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Commercial thin 54.4ac to 30 TPA in 2018.

M3 Group:  Thin 92.7ac leaving 20% of the initial stems in 2023

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Commercial thin 124.4ac to 30 TPA in 2023.

5.3.12 Alternative L

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 2003.  Commercial thin 45.1ac to 100 TPA in 2023.

C2 Group:  Commercial thin 9.3ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

C4 Group:  None

C4T Group:  None

H2 Group:  Thin 76.2ac to 60 TPA in 1998.

H3 Group:  Harvest 83.1ac leaving 5 TPA and plant 400 TPA of Douglas-fir in 2008 and 2068.  Precommercial thin to 300 TPA in 2008.  Commercial thin 83.1ac to a basal area of 140ft2/ac in 2038.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Commercial thin 54.4ac to 100 TPA in 2018.

M3 Group:  Thin 92.7ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Thin 92.7ac to 220 TPA in 2038 and 2053.

Mitigation Group:  Commercial thin 124.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

5.3.13 Alternative M

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 2003.  Commercial thin 45.1ac to 100 TPA in 2023.

C2 Group:  Commercial thin 9.3ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

C4 Group:  None

C4T Group:  Thin 119.7ac to 40% of the initial stem density in 2008.

H2 Group:  Thin 76.2ac to 60 TPA in 1998.

H3 Group:  Harvest 83.1ac leaving 5 TPA and plant 400 TPA of Douglas-fir in 2008 and 2068.  Precommercial thin 83.1ac to 300 TPA in 2008.  Commercial thin 83.1ac to a basal area of 140ft2/ac in 2038.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Commercial thin 54.4ac to 100 TPA in 2018.

M3 Group:  Thin 92.7ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Thin 92.7ac to 220 TPA in 2038 and 2053.

Mitigation Group:  Commercial thin 124.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

5.3.14 Alternative N

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 2003.  Commercial thin 45.1ac to 60 TPA in 2008.

C2 Group:  Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 60 TPA in 2003.

C4 Group:  Thin 27.4ac to 40% of the initial stem density in 1998.

C4T Group: None

H2 Group:  Thin 76.2ac to 60 TPA in 1998.

H3 Group:  Thin 83.1ac to 60 TPA and plant with 400 TPA of Douglas-fir in 2008.  Thin 83.1ac to 220 TPA in 2023 and 2038.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Commercial thin 54.4ac to 30 TPA in 2003.

M3 Group:  Thin 92.7ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Thin 92.7ac to 220 TPA in 2038 and 2053.

Mitigation Group:  Precommercial thin 124.2ac to 300 TPA in 2003.  Thin 124.4ac to 60 TPA in 2008.

5.3.15 Alternative O

C1 Group:  Precommercial thin 45.1ac to 300 TPA in 2003.  Commercial thin 45.1ac to 60 TPA in 2008.

C2 Group:  Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 60 TPA in 2003.

C4 Group:  Harvest 27.4ac leaving 5 TPA and plant 400 TPA of Douglas-fir in 2008 and 2068.  Precommercial thin to 300 TPA in 2023 and 2083.  Commercial thin 27.4ac to a basal area of 140ft2/ac in 2038.

C4T Group:  Harvest 119.7ac leaving 5 TPA and plant with 400 TPA of Douglas-fir in 1998 and 2038.  Precommercial thin 119.7ac to 300 TPA in 2013 and 2053.

H2 Group:  Thin 76.2ac to 300 TPA in 1998.  Thin 76.2ac to 60 TPA in 2013.

H3 Group:  Thin 83.1ac to 60 TPA and plant with 400 TPA of Douglas-fir in 2008.  Thin 83.1ac to 220 TPA in 2023 and 2038.

M2 Group:  Precommercial thin 54.4ac to 150 TPA followed by planting 50 TPA of western hemlock and western redcedar in 2038.

M3 Group:  None

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Thin 124.4ac to 30 TPA in 2008

5.3.16 Alternative P

C1 Group: Precommercial thin 44.9ac to 300 TPA in 2003. Commercial thin 29.3ac to 60 TPA in 2008. Commercial thin 15.6ac to 30 TPA in 2023.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 30 TPA in 2018.

C4 Group:  Harvest 27.4ac leaving 2 TPA in 2008.  Stand is allowed to regenerate naturally.  Thin 27.4ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 27.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

C4T Group:  Harvest 119.7ac leaving 2 TPA in 1998.  Stand is allowed to regenerate naturally.  Thin 119.7ac in 2043 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 119.7ac leaving 2 TPA and allowing stand to regenerate naturally in 2068.

H2 Group:  Thin 76.2ac to 60 TPA in 1998

H3 Group:  Harvest 83.1ac leaving 2 TPA in 2008.  Stand is allowed to regenerate naturally.  Thin 83.1ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 83.1ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Thin 54.4ac to 60 TPA in 2003.

M3 Group:  Harvest 92.7ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Precommercial thin 92.7ac to 300 TPA in 2038.  Commercial thin 92.7ac to 140ft2 of basal area in 2053. Harvest 92.7ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2083.  

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Thin 124.4ac to 60 TPA in 2008.

5.3.17 Alternative Q

C1 Group: Precommercial thin 44.9ac to 300 TPA in 2003. Commercial thin 44.9 to 60 TPA in 2008.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 60 TPA in 2018.

C4 Group:  Harvest 27.4ac leaving 2 TPA in 2008.  Stand is allowed to regenerate naturally.  Thin 27.4ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 27.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

C4T Group:  Harvest 73.4ac leaving 2 TPA in 1998.  Stand is allowed to regenerate naturally.  Thin 73.4ac in 2043 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 73.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2068.

H2 Group:  Thin 76.2ac to 60 TPA in 1998

H3 Group:  Harvest 44.9ac leaving 2 TPA in 2008. Stand is allowed to regenerate naturally.  Thin 38.5ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008.  Thin 38.5ac to 220 TPA in the <12” DBH class in 2023 and 2038.  Thin 44.9ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 44.9ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Thin 54.4ac to 60 TPA in 2003.

M3 Group:  Harvest 55.8ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Precommercial thin 55.8ac to 300 TPA in 2038.  Commercial thin 55.8ac to 140ft2 of basal area in 2053. Harvest 55.8ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2083.  

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Thin 124.4ac to 60 TPA in 2008.

5.3.18 Alternative R

C1 Group: Precommercial thin 45.1ac to 300 TPA in 2003. Commercial thin 45.1 to 60 TPA in 2008.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 60 TPA in 2018.

C4 Group:  Harvest 27.4ac leaving 40% of the original stems in 2008.

C4T Group:  Harvest 73.4ac leaving 2 TPA in 1998.  Stand is allowed to regenerate naturally.  Thin 73.4ac in 2043 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 73.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2068.

H2 Group:  Thin 76.2ac to 60 TPA in 1998

H3 Group:  Harvest 44.9ac leaving 2 TPA in 2008. Stand is allowed to regenerate naturally.  Thin 38.5ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008.  Thin 38.5ac to 220 TPA in the <12” DBH class in 2023 and 2038.  Thin 44.9ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 44.9ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Thin 54.4ac to 60 TPA in 2003.

M3 Group:  Harvest 37.2ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Thin 46.5ac leaving 20% of the original stems in 2023.  Precommercial thin 37.2ac to 300 TPA in 2038.  Commercial thin 37.2ac to 140ft2 of basal area in 2053. Harvest 37.2ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2083.  

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Thin 124.4ac to 60 TPA in 2008.

5.3.19 Alternative S

C1 Group: Precommercial thin 45.1ac to 300 TPA in 2003. Commercial thin 45.1 to 60 TPA in 2008.

C2 Group: Precommercial thin 9.3ac to 300 TPA in 1998.  Commercial thin 9.3ac to 60 TPA in 2018.

C4 Group:  Harvest 7.4ac leaving 40% of the original stems in 2008.  Harvest 20.0ac leaving 2 TPA in 2008.  Stand is allowed to regenerate naturally.  Thin 20.0ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 20.0ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

C4T Group:  Harvest 73.4ac leaving 2 TPA in 1998.  Stand is allowed to regenerate naturally.  Thin 73.4ac in 2043 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 73.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2068.

H2 Group:  Thin 76.2ac to 60 TPA in 1998

H3 Group:  Harvest 35.2ac leaving 2 TPA in 2008. Stand is allowed to regenerate naturally.  Thin 48.1ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008.  Thin 38.5ac to 220 TPA in the <12” DBH class in 2023 and 2038.  Thin 35.2ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 35.2ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

M2 Group:  Precommercial thin 54.4ac to 300 TPA in 1998.  Thin 54.4ac to 60 TPA in 2003.

M3 Group:  Harvest 83.7ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023.  Precommercial thin 83.7ac to 300 TPA in 2038.  Commercial thin 83.7ac to 140ft2 of basal area in 2053. Harvest 83.7ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2083.  

Mitigation Group:  Precommercial thin 124.4ac to 300 TPA in 2003.  Thin 124.4ac to 60 TPA in 2008.

5.3.20 Alternative T

C1 Group: Precommercial thin 35.2ac to 300 TPA in 2003. Commercial thin 35.2 to 60 TPA in 2008.  Thin 9.8ac to 220 TPA in the <12” DBH class in 2008 and 2023.  Harvest 9.8ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2073.

C2 Group: Thin 9.3ac to 220 TPA in the <12” DBH class in 1998 and 2018.  Harvest 9.3ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2068.

C4 Group:  Harvest 20.0ac leaving 40% of the original stems in 2008.  Harvest 7.4ac leaving 2 TPA in 2008.  Stand is allowed to regenerate naturally.  Thin 7.4ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 7.4ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

C4T Group:  Harvest 64.0ac leaving 2 TPA in 1998.  Stand is allowed to regenerate naturally.  Thin 64.0ac in 2043 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 64.0ac leaving 2 TPA and allowing stand to regenerate naturally in 2068.

H2 Group:  Thin 66.7ac to 60 TPA in 1998.  Precommercial thin 9.8ac to 300 TPA in 1998 and 2038.  Harvest 9.8ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023 and2063.

H3 Group:  Harvest 44.9ac leaving 2 TPA in 2008. Stand is allowed to regenerate naturally.  Thin 38.5ac to 60 TPA followed by planting 400 TPA of Douglas-fir in 2008.  Thin 38.5ac to 220 TPA in the <12” DBH class in 2023 and 2038.  Thin 44.9ac in 2053 leaving 70% of the stems in the 8 – 12” BDH class.  Harvest 44.9ac leaving 2 TPA and allowing stand to regenerate naturally in 2078.

M2 Group:  Precommercial thin 44.6ac to 300 TPA in 1998.  Thin 44.6ac to 60 TPA in 2003.  Thin 9.8ac to 220 TPA in the <12” DBH class in 2003 and 2018.  Harvest 9.8ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2068.

M3 Group:  Harvest 74.4ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2023 and 2083.  Precommercial thin 74.4ac to 300 TPA in 2038.  Commercial thin 74.4ac to 140ft2 of basal area in 2053. 

Mitigation Group:  Precommercial thin 114.0ac to 300 TPA in 2003.  Thin 114.0ac to 60 TPA in 2008.  Thin 10.5ac to 220 TPA in the <12” DBH class in 2008, 2023, 2048, and 2063.  Harvest 10.5ac leaving 5 TPA followed by planting 400 TPA of Douglas-fir in 2033 and 2073.

6 Next Steps

Given the iterative nature of this planning process other steps will need to be taken.  This set of 20 initial alternatives is a first pass at generating potential management alternatives for Satsop Forest.  This is not an exhaustive set of alternatives.  Anyone is welcome to use the projected data that has been placed into the Toggle Program to generate other alternatives to add to the current set of 20 alternatives.  To obtain a copy of the Toggle Program on a CD contact Kevin Ceder at the Rural Technology Initiative, College of Forest Resources, University of Washington, at 206-543-5772 or thuja@silvae.cfr.washington.edu.

From this set of alternatives, as well as any others that are developed prior to a decision decline to be set by the PDA and RC&D, a set of five final alternatives should be selected for the final analysis.  This final analysis will include spatial analysis using the black-tailed deer habitat model, an economic analysis, harvest scheduling, as well as a full ownership habitat analysis.  This analysis will be started upon selection of the final set of alternatives by the PDA and RC&D with results of the analysis presented 3 – 6 months following the start of analysis.
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8 Figures:

Figure 1: C1 Group representative stand, 1998
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Figure 2: Location of C1 Group stands on Satsop Forest
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Figure 3: C2 Group representative stand, 1998
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Figure 4: Location of C2 group stands on Satsop Forest
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Figure 5: C4 Group representative stand, 1998
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Figure 6: Location of C4 Group stand on Satsop Forest
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Figure 7: C4T Group representative stand, 1998
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Figure 8: Location of C4T Group stands on Satsop Forest
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Figure 9: H2 Group representative stand, 1998
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Figure 10: Location of H2 Group stands in Satsop Forest
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Figure 11: H3 Group representative stand, 1998
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Figure 12: Location of H3 Group stands on Satsop Forest

[image: image12.jpg]



Figure 13: M2 Group representative stand, 1998
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Figure 14: Location of M2 Group stands on Satsop Forest
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Figure 15: M3 Group representative stand, 1998
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Figure 16: Location of M3 Group stands on Satsop Forest
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Figure 17: Mitigation Group representative stand

[image: image17.png]0_NA-1998.svs

- 1998

0_NA





Figure 18: Location of Mitigation Group stands on Satsop Forest
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9 Appendix A – Cover Type Rule Thresholds

	Table A.1: Timbered cover type thresholds for Satsop Forest from original HEP

	Cover Type
	Description
	Canopy Closure
	Percent conifer
	Percent deciduous
	TPA
	TPA >21" DBH
	Avg. DBH
	Avg. height
	Canopy Layers

	C4
	Conifer late-successional
	>70%
	>75%
	
	
	20
	>21in
	>40 ft
	3

	C4T
	Conifer late-successional, thinned
	<70%
	>75%
	
	
	
	>21 in
	>40 ft
	

	C3
	Mature conifer
	>70%
	>75%
	
	
	
	12-21 in
	
	

	C3T
	Mature conifer, thinned
	<70%
	>75%
	
	
	
	12-21 in
	
	

	C2
	Conifer pole/sapling
	>50%
	>75%
	
	
	
	4-12 in
	
	

	C1
	Early-successional conifer
	>50%
	>75%
	
	>150
	
	1-4 in
	
	

	M3
	Mature mixed
	>70%
	<75%
	<75%
	
	
	12-21 in
	>40 ft
	

	M2
	Mixed pole/sapling
	>50%
	<75%
	<75%
	
	
	4-12 in
	
	

	M1
	Early-successional mixed
	>50%
	<75%
	<75%
	
	
	1-4 in
	
	

	H3
	Mature deciduous
	>50%
	
	>75%
	
	
	12-21 in
	>40 ft
	

	H2
	Deciduous pole/sapling
	>50%
	
	>75%
	
	
	4-12 in
	
	

	H1
	Early-successional deciduous
	>50%
	
	>75%
	
	
	1-4 in
	
	

	B
	Brush
	<50%
	
	
	
	
	
	
	


