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Mineral Tree Farm

•Managed by West Fork 

Timber Company

•53818 acres

•Characteristics

–West slope of Cascades

–Steep terrain

–Abundant precipitation

–Dense coniferous forest

–And…



Mineral Tree Farm

•Managed by West Fork 
Timber Company

•53818 acres

•Characteristics
–West slope of Cascades

–Steep terrain

–Abundant precipitation

–Dense coniferous forest 

–Northern Spotted Owl
•Strix occidentalis caurina



Habitat Conservation Plan

•HCP signed in 1993

–Complement recovery 

areas on federal lands

–Establish permanent 

reserves along streams

–Maintain and create 

dispersal habitat

–Maintain economic 

viability of tree farm



Dispersal Habitat (DH)

•Juvenile owls disperse Sept/Oct of 1st year

–Innate response to genetics rather than 

environmental factors

•Dispersal is rapid, followed by “settling”

–1st year survival depends on quickly finding 

vacant and suitable foraging/roosting habitat

•Dispersal is random

–Scattered is better than corridors, reserves



Dispersal Habitat (DH)



Dispersal Habitat (DH)

•Roosting and foraging

–Dominated by conifer species

–Fewer than 300 trees/ac

–At least 70 ft2/ac in trees greater than 10” DBH

–At least 20’ of clear flying space

•Dispersing owls roost in a variety of habitats

–Disproportionately prefer mature stands

–Better survival if travel distance is lower



Dispersal Landscape Index (DLI)

•Easy to measure DH

–Total acres that meet criteria

–Cannot be 100% DH (incompatible with timber)

•Need to account for spatial distribution

•Ideal configuration:

–DH patches from 5 ac to 120 ac (optimum 40 ac)

–Spaced no more than ¼ mile apart



Dispersal Landscape Index (DLI)



Dispersal Landscape Index (DLI)

•Calculate dispersal habitat values (DHVs)

–WFTC used concentric GIS buffers

•DLI = (∑ DHV ÷ ∑ acres)

–Ex. If ∑ DHV = 420,000 and ∑ acres = 53818 

then DLI = 4.59

•Mineral Tree Farm in 1993 had DLI of 5.34



Dispersal Landscape Index (DLI)

•WFTC estimated future DHV

–GIS for tracking DH

–Projected existing stands using Stand Projection 

System

•All currently suited stands remain DH until harvested!

•Stands not suited become suitable at minimum age* 

(27-53 years) and minimum diameter of 9.2”

* Depending on site quality



Dispersal Landscape Index (DLI)

•HCP requires

–DLI = 7.47 by 2043

–Stable thereafter

–5% fluctuation allowable

–Specific DH acres also

Trend for Dispersal Landscape Index for Mineral Tree Farm
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Forest Management (1993-2005)

•Historically used 40-60 yr rotations

•HCP requirements

–Avoidance of large areas of young forest (gaps)

–Reduce time stands in early successional stages

–Thinning stands to hasten development of DH

–Retain logs and snags after harvest (owl prey 
habitat)

•Periodically re-project growth

–Re-estimate DLI & harvest levels



Forest Management (2005)

•Markets in PNW greatly changed

•New and better planning tools available

•WFTC management interests:

–Better economic returns from tree farm

–Compliance with HCP requirements

–Cost-effective planning methodology



Strategic Model

•Spatial Woodstock

•ORGANON growth model (SMC variant)

•150 yr planning horizon (5 yr periods)

•Delivered price model

–3 different harvest systems

•Broad range of silviculture

–2 planting species, 4 PCT spacings, commercial 

thinning, competition controls, pruning



Strategic Model

•WFTC had detailed 

records on harvest cost

•Cost functions varied 

by harvest volume 

instead of mean values

•Stratification included 

season of harvest

•Constrain on harvest 

system and season

Skyline-Helicoptor - $/MBF Logging Costs
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F&B  $150.00  $75.00  $50.00  $37.50  $30.00  $25.00  $21.40  $18.80  $16.70  $15.00  $13.60  $12.50 

Y&L  $2,000.0  $1,000.0  $666.70  $500.00  $400.00  $333.30  $285.70  $250.00  $222.20  $200.00  $181.80  $166.70 

Total  $2,150.0  $1,075.0  $716.70  $537.50  $430.00  $358.30  $307.10  $268.80  $238.90  $215.00  $195.40  $179.20 

Low Vol  $1,004.0  $860.50  $717.00  $573.50  $430.00 

Med Vol  $430.00  $376.25  $322.50  $268.75 

Hi Vol  $268.80  $246.40  $224.00  $201.60  $179.20 
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Strategic Model

•How to estimate DH directly?

–Species, BA, TPA available from growth model

–20’ clear flying space?

•Estimate average height to crown base

–AVHCB = f(height, crown recession, branch fall)

•Develop empirical relationship

–AVHCB + data from qualifed DH stands

–AVHCB = 39’ yields at least 20’ clear flying space



Strategic Model

•Objective function

–Maximize discounted net revenue

•Constraints

–Harvest volume > WFTC goals set previously

–DH acres > targets in HCP

–Shovel logging acres > helicopter

–Balance Q1, Q2 and Q3 harvests

–Harvest acres < 5000/period (HCP requirement)



Tactical Model

•Stanley

–WFTC interested in next 40 yrs (8 periods)

–Ran for 10 periods to ensure last periods OK

–1 period timing choice deviations on clearcut

–Objectives: total harvest volume (2.0), Douglas-fir 

logs (1.5), white wood logs (1.5), acres clearcut 

(1.25), volume from hi-lead (1.0) and volume 

from shovel (1.0)



Tactical Model

•Block mid-rotation activities 

on future stands

–Generally not important for 

most applications

–Critical to the calculation of 

DLI

•Developed a rollover 

process

•Process initial clearcuts

•Assign to polygons mid-

rotation treatments

•Advance 1 period with time 

selector

•Copy virtual attributes

•Revert time period

•Update theme fields

•Repeat until all periods 

allocated



Future DLI Calculation

•Export future DH status

–Use time selector to update inventory measure

–Export shapefile for each time period

•GIS buffer too slow

–Convert shapefile to raster (220’ pixels)

–Developed Spatial Analyst model to calculate

–Validated against WFTC process



Results

•Preferred strategic alternative

–Required 12 model runs

–Tightened DH requirements by 2.5% to ensure 

tactical feasibility

–Volume targets exceeded by at least 47% in first 

3 planning periods

–Significant commercial thinning and pruning

•Getting to DH sooner yields allowable cut effect



Results

•Preferred tactical 

alternative

–14% higher volume over 

10 periods than goals

–93% of the strategic 

discounted net revenue

–Periods 3, 7 & 8 show 

large reductions

•More spatially constrained

Harvest Volume Comparison by Period
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Results

Commercial Thinning Activity

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9 10

Planning Period

A
c

re
s

 

Stanley Woodstock

Pruning Activity
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PCT Activity
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Stanley Woodstock

Final Harvest Activity
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Results

Projected Dispersal Habitat  - 2045Current Dispersal Habitat - 2005



Results

Dispersal Habitat Production vs. Goal
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Discussion

•WFTC’s objectives

–Can hierarchical planning tools help to improve 

financial returns from Mineral Tree Farm?

–Can it be demonstrated that dispersal habitat can 

be maintained and increased over time?

–Answers to both: YES!



Discussion

•An economically 
efficient strategic plan
–Financial objective 

matches business model

•Higher harvest levels
–21% higher strategic

–14% higher tactical

•Spatially feasible
–DH target met/exceeded

–DLI within bounds

•Pruning & thinning 
economics
–ACE attributable to 

producing DH sooner

•Raster-based DLI 
calculator
–Significantly faster

•Standardized tools
–Easy to repeat process 

now that it is developed



Discussion

•Use of DLI unique to the Mineral Tree Farm

–Not aware of any other HCP that uses it

•Process could be used by any organization 

dealing with Northern Spotted Owls

–Off-the-shelf tools

–Biometrics & growth model expertise

•More sophisticated modeling yields increased 

confidence in overall plan



Thank you.

Any questions?


