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EXECUTIVE SUMMARY

The Washington State Legislature commissioned a study of future timber supplies for the
state during the 1990 session. The analysis for Western Washington was completed and
documented in the publication titled "Future Prospects for Western Washington Timber Supply."
The Western Washington ("Westside") study benefited from an enhanced inventory of state and
private forests involving a doubling of inventory plot measurements by the Forest Inventory and
Analysis (FIA) Unit of the US Forest Service. After completion of the Westside survey, a more
limited survey of Eastern Washington ("Eastside") was undertaken which provides the primary
data for this report on Eastern Washington's potential timber supply.

Eastside forests are more varied in structure than those of the Westside, yet the number of
inventory plot measurements per acre of forest is substantially lower. Hence, the objectives of
the Eastside study are more limited. The study attempts to identify the potential range of future
timber harvests in Eastern Washington, highlighting those aspects of policy, resource base, and
owner behavior most significantly impacting the harvest over time.

The issues of forest age and health are fundamentally different than for the Westside. Most
Eastside forests are managed as uneven-aged, so-the age class distribution is less important.
Nevertheless, there are significant forest health issues that can be affected by management
decision.

Commercial timberland covers 7.4 million acres of Eastern Washington, 28 % of the land
area. About 25% of these acres are reserved from timber utilization by statute or administrative
regulation, mostly on federal lands. Consequently, 5.6 million acres are "available" for timber
production, with just over 4 million acres on non-federal lands.

The dominant species are ponderosa pine and Douglas-fir or western larch, making up a majority
of the timber on over 75% of the non-federal land. The distribution of site class by owner is
generally well balanced across owners and regions.

Eastside forests are characterized by substantial differences in stand structures. Each FIA
survey plot was grown over time under a number of simulated management alternatives which
were estimated from a survey of the owner groups' intentions. Harvest schedules were simulated
under a number of different conditions, including variations in the amount of decline in the
harvest that would be acceptable from decade to decade, alternative management intensities, and
regulatory or land-availability constraints.

There are many reasons to avoid interpreting these results as a precise portrayal of future
harvests: accuracy of the basic FIA data, the uncertainty in yield projections, the realism of
future management assumptions, the absence of natural disturbances, instability in future
markets, and changing forest policies. However, the evidence suggests a potential range of
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harvests for state, private, and Native American lands relative to the recently-revised
management plans for federal forests. The importance of management practices and policies that
will affect these practices, including forest health options, is also apparent. The Eastside results
do, however, fall short of the Westside study in predictive power because of less certain
inventory data and much greater variation in stand conditions.

Historic harvest rates show wide year-to-year variation around a 1,100 million board foot
trend. The historic harvest rate in Eastern Washington over the last 30 years has fluctuated as
much as 25%, around a fairly stable trend. There is some evidence that changing supply
conditions as well as the business cycle affect the harvest rate, especially at the timbershed level.
The large variations in harvest rates from peak to trough provide evidence that the region is
likely a marginal supplier that is impacted by competitiveness with other regions. When market
conditions are weak, production declines more than in other supply regions.

Potential future harvest levels over the next 100 years differ according to a large number of
factors. Under initial condition assumptions, based on FIA inventory data, simulated growth and
yield projections, and estimates from land management plans for the national forests, harvest
levels range from 1,207 million board feet (MMBF) per year (average for the first decade, 1991-
2000) when harvests from one decade to the next can not vary by more than 5%, to 1,897 MMBF
when there are no harvest flow constraints. Compared to the 1985-92 base period, these are
increases of 0.2 to 57% for the first decade. Extending the harvest period to the next 100 years,
the average harvest is 1,173 MMBF under the £5% constraints to 1,234 MMBF with no
constraints, a -2.5 to +2.5% range over the base period harvest. Initial conditions also assume no
new regulations on state and private lands. While these potential harvest levels suggest that
historic rates of harvest can be sustained, actual harvest levels will probably fall short of this
potential, as they have in past years.

This potential harvest level and similarity to the historical trend also hide large uncertainties
relative to market conditions, owner behavior, forest health conditions, natural disturbance,
policy changes, and environmental constraints. At the regional level, projections show an
increasing harvest potential for the Inland Empire timbershed but a decline in harvest potential
for the Central area.

- By ownership, the greatest annual harvest decline is expected in the national forests, where a
decrease of about 229 MMBEF per year is expected relative to the 1985-92 base period. Under
the £5% harvest flow constraints, projections also show that forest industry harvest levels are
likely to decline by about 120 MMBF per year in the first decade (1991-2000) relative to the
1985-92 base period. However, this decline can be offset in the short term if harvest flow
constraints are relaxed to allow an accelerated harvest of mature inventories with the attendant
decline in harvest in later decades. The DNR could potentially increase harvest levels by 70
MMBEF during the first decade, and both Native American and nonindustrial owners could each
increase harvest by about 140 MMBEF to offset the federal and forest industry declines under the
+5% harvest flow constraints. Over history, substantial changes in harvest levels of the different

xvi



owner groups have produced a rather stable trend for the total Eastside region. The estimated
potential harvest levels suggest the same could be possible in the future for non-federal lands.

The impact of environmental constraints is uncertain. The open question is whether the same
environmental factors that are contributing to a dramatic decline in federal harvest will have a
substantial impact on the non-federal harvest as well. A harvest sensitivity analysis for the non-
federal forests suggests a wide range of outcomes is possible. When questioned on the likely
impact of forest practice changes, private owners expressed concern that there could be a 15-
20% reduction in productive acres through mandated reserves such as streamside buffers and
other habitat requirements, leading to a 10-12% decline in annual harvest volume under the 5%
harvest flow constraints. This impact would be immediate, since it would reduce the available
harvestable inventory. Sensitivity analysis with no constraints on decade-to-decade harvest level
changes shows that non-federal owners have as much as 7.0 billion board feet of marketable or
essentially mature inventory which could be liquidated over a 10-20 year period and potentially
offset the immediate impact of increased harvest constraints.

Excess mature inventory could be used to offset constraints in the near term. Using flow
constraints to model harvest intentions is at best only an approximation of some owners'
rationale for smoothing out harvest levels over time. The favorable economics of harvesting
timber as soon as it is mature generally cause substantial year-to-year changes for these owners.
Inventories do not steadily move toward maturity because they are impacted by prior natural
disasters, changing market patterns, and purchase decisions. With no consideration for
stabilizing (unconstrained) harvests, some owners would be expected to liquidate their mature
inventory quickly. Early liquidation also promotes management of the stand at an earlier date,
thereby increasing land productivity. Such an unconstrained harvest simulation produces a 6%
increase in harvest over the long term relative to the 5% harvest flow constraint, while also
gaining the economic value of several billion board feet of mature inventory in the first two
decades. To a considerable degree the tendency for some owner groups to liquidate mature
inventory explains some of the variations in harvest levels between one owner group and another
over the historic period. Inventory on forest industry land was most likely harvested as soon as it
was mature and economical to harvest, subject to the need to stabilize the flow of wood to mills.
DNR and nonindustrial owners, on the other hand, feel less economic pressure and have
maintained more mature inventory. They will benefit more from the decline in federal and forest
industry harvest levels in the future.

Harvest levels may be impacted by future timber management changes. Harvest levels are
also sensitive to management assumptions. In comparison to the initial conditions with £5%
harvest flow constraints, increasing management to the highest levels on non-federal land with
no harvest flow constraints increases the harvest level over the next 100 years by 135 MMBEF per
year. Harvests in the first decade are large and well above sustainable levels but can be partially
restored in 80 years. In effect, the liquidation of the mature inventory, in conjunction with
increased management of harvested acres, produces nearly the highest long-term harvest, but at
the expense of a 30% reduction in harvest for a few decades beyond the first. These sensitivity
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alternatives suggest one possible response to the increased environmental constraints on private
harvest would, therefore, be to accelerate the liquidation of mature inventory, thus postponing
the impact of the constraints. Assuming no more than a 5% departure from even-flow harvest
levels, a 20% acreage boost to the next higher management level in conjunction with 15%
decrease in the productive area results in a 6% reduction in harvest over a 10-decade period but
with almost no loss in harvest at the end of the period. On the other hand, if environmental
constraints interfere with the motivation to increase management by increasing the cost of
management, there could be a reduction in management, compounding the impact of reduced
land availability.

Forest health issues increase the motivation for earlier harvests and investment. Attention
to forest health issues may increase the near term harvest and increase the long-term harvest at
the expense of lower harvest levels over the intermediate decades.

Forest health issues include problems of imbalances of forest structures or processes, such as
excesses of dense or multi-canopy stands susceptible to insect attacks, mistletoe, fungi, and fire.
Past management and natural cycles have led to many forest stands in Eastern Washington being
attacked or susceptible to attack by bark beetles (over-crowded stands), mistletoes and
defoliating insects (multiple canopy stands), and root or stem rots (over-crowded or previously
injured trees). These conditions not only reduce volume through rotting wood or killing trees,
they also lead to increased forest fires.

Active management for forest health could lead to thinning or harvest of "unhealthy" stands and
active management of other stands to avoid the unhealthy conditions. These activities would
lead to increased harvest in the short term, less harvest in the intermediate term, and higher
harvest in the long term as the earlier-harvested stands become available for harvest again.

Another scenario would be for the unhealthy stands to burn in wildfires (a highly likely scenario
for many areas). Such fires occurred in 1994 will probably occur again in the next three
decades. Sporadic salvage harvesting could occur for about three years after the fire, creating
"pulses" of wood from the burned areas. If the fires are large enough, they will create the same
pattern of harvest as more intensive management with high harvest levels in the next few
decades, low harvest levels in the intermediate decades, and high harvest levels in the long term
as the burned stands again become harvestable, assuming the post-harvest stands are managed
(regenerated or thinned, as necessary).

If neither fires nor harvesting occur to a large degree in unhealthy stands, the result will be a
decline in harvest levels at all times, since there will be a reduction in volume produced by the
unhealthy stands.

The standing inventory volume may remain stable, but the mean diameter will decline.

Under initial condition assumptions, the standing inventory volume remains stable over time. If
the mature inventory is harvested early, stand inventory volume declines. Sensitivity analysis
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shows that the highest levels of management and most rapid levels of inventory reduction reduce
the standing inventory by over 30% by 2090.

The average diameter of trees harvested decreases with the reduction in mature inventory from
approximately 20 inches to 14 inches over 90 years; hence, the relatively stable inventory is
made up of a larger number of smaller trees. Alternatives that result in a more rapid liquidation
of mature inventory and intensive management lead to a more rapid reduction in the diameter to
about 13 inches. The reduced average diameter at harvest may not mean reduced wood quality if
the harvest tree size is made more uniform. Presently, many stands contain a few large trees and
many small trees as a result of past selective harvesting. Other stands are over-crowded and
contain many very small stems, resulting largely from past stand-replacement fires.

The increasing share of grand fir in the late decades is evidence of generally undesirable shade
tolerant, fire intolerant, and disease susceptibility trends under almost all alternatives. These
scenarios suggest that even selective cutting that emphasizes leaving preferred trees for the next
growth cycle may not be sufficient to contain health degeneration in the absence of occasional
fires.

Employment will be impacted by harvest levels. Historically there has been a reasonably
stable relationship between harvest level and employment. The forest sector directly employes
about 7,000 workers in the region. Labor productivity gains have not been steady and have been
impacted both by the severity of business cycles and, even more substantially, by the price of the
resource. More labor is used when resource prices are high, than when prices are low, so higher
values can be obtained from the resource. A decline in federal and forest industry harvests may
be at least partially offset by increases from other owners; but if they are not, the annual harvest
could decline by about 348 MMBEF per year, leading to an employment decline of over 2,000
jobs in the forest sector. If prices remain high, they will induce a substantial offset to
employment losses from reduced harvest. Employment could also be higher with high
management levels or lower with policies that inhibit management.

Summary: Non-federal harvests may be stable, but only through a market- and policy-
sensitive shift in share. The potential harvest level on non-federal lands appears to be relatively
stable in the aggregate but requires a shift from forest industry harvests to other owners and from
the Central Cascades to the Inland Empire timbershed. Forest practice constraints may cause a
10-12% reduction in the harvest on non-federal lands, but the existence of significant mature
inventory could reduce the impact of this over several decades. There is also a chance that
increased management activities could offset some of this impact over the longer term.

Environmental constraints, management practices, market conditions, forest health, natural
disturbance and policy are all likely to be important determinants of future harvest levels. The
decline in federal harvests and constraints from changes in forest practices on private harvests,
accompanied by the decline in industry harvest based on declining mature inventory, may be
more certain than increased harvests from DNR and Native American lands or increased harvests
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from managing lands more intensively. With declining harvests resulting in high prices,
increased harvests from nonindustrial lands are more likely, potentially offsetting the industry
decline. An overall decline in harvest of about 100-200 MMBF, or 9-18% of the historical
average, is likely, even without additional constraints from changing forest practices. Part of this
decline could be deferred by several decades by accelerating the removal of existing mature
inventory.
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I. INTRODUCTION

Origin of the Study

The 1990 Washington State Legislature commissioned the College of Forest Resources,
University of Washington, to conduct a study of future timber supplies in the state. The analysis
for Western Washington, comprising the 19 counties west of the Cascade crest, was completed
in 1992 and published as "Future Prospects for Western Washington Timber Supply."! The
present repbrt completes examination of the state's timber resources by analyzing the 20 counties
east of the Cascade crest.

As documented in the 1992 report, the objectives for the Westside study were to: (a) identify the
potential range of future timber harvests in Western Washington under a variety of assumptions
about owner behavior, policy, and the resource base, and (2) translate harvest and inventory
projections into prospective impacts on two key economic and environmental quality measures:
employment and the suitability of habitat for an array of wildlife species. The Westside study
benefitted from an enhanced inventory of state and private forests involving a doubling of
inventory plot measurements by the Forest Inventory and Analysis (FIA) Unit of the US Forest
Service. It was envisioned that this would allow timber inventory aggregations to be made at the
county level, although this was later found to be unattainable. Largely because Eastside forests
are more varied in structure, it was determined that an enhanced survey would not readily lead to
statistically significant data at the county level. Thus, the FIA survey of Eastside forests
(conducted one year after the Westside survey) included only 560 plots compared to 2,020 plots
for the Westside. As a consequence of more inherent variation and fewer survey plots, the
results of this study possess larger sampling errors and less precision than did the Westside
results.

To support the Eastside study, supplemental funding was obtained from the Washington State
Department of Natural Resources (DNR) with additional contributions from the College of
Forest Resources and the Center for International Trade in Forest Products (CINTRAFOR). In
lieu of a broad steering group, several forest industry, Native American, Bureau of Indian Affairs
(BIA), and DNR experts advised the authors on specific technical issues.

Study Objectives

Partly for the above reasons, the objectives of the Eastside study are more limited than those
established for the Westside study. The broad objective is to identify the range of potential
future timber harvests in Eastern Washington, highlighting those aspects of owner behavior,
policies, and the resource base most influencing the harvest over time. While an analysis of
suitable habitat was part of the Westside report, neither the funding made available nor the
existence of adequate base data allowed measures of wildlife habitat to be a part of the Eastside

1 Available as Institute of Forest Resources Contribution Number 74, College of Forest Resources, University of
Washington, Seattle WA.



study. Employment impacts associated with alternative harvest projections are presented. Since
the data sources are not sufficient to consider county-level projections, only an aggregate
measure of the impact on direct forest sector employment is provided, without a thorough
analysis of downstream or indirect economic impacts.

Issues of age class structure and forest health are fundamentally different on the Eastside. Most
Eastside forests are not managed under even-aged management systems, so the age distribution
of the standing inventory is of little interest. However, due to the existence of significant forest
health issues, a secondary objective of the study was to characterize how harvest plans and
management alternatives may impact the future health of Eastside forests. Key questions the
study attempts to answer are:

* What is the potential range of future timber harvests for state, forest industry, Native
American, and nonindustrial timberlands in relation to the proposed timber harvest levels for
federal forests?

* How sensitive are future timber harvests to changes in assumed management practices and
land allocation decisions?

* How might forest health issues impact harvest levels?

* How do the Eastside results compare to the Westside results given the differences in data
quality, composition and structure of the forests, the inherent variation in growing
conditions, and the differences in site productivity between the two regions?

Methodological Issues

The primary methodological issues which required attention early in the study were: (1)
selection of a model for predicting the future growth and yield of existing and regenerated timber
stands under a variety of management prescriptions, (2) development of a model for scheduling
timber harvests (by decade) over a 100 year projection period, (3) specification of the types of
timber harvest flow constraints to use in the timber harvest scheduling model, and (4) resolution
of procedures for grouping FIA plots by ownership, timbershed, and forest type (or plant
association).

The PROGNOSIS growth and yield model was selected for projecting all FIA plots over the 100
year projection period. Comparisons of model projections with actual plot measurements
indicated that model behavior and performance was acceptable. Given the large proportion of
lands managed as uneven-aged in Eastern Washington, and the non-age-based harvest decisions
common in the region, use of the ATLAS scheduling model for harvest simulations (used in the
Westside study) was abandoned. Instead a more flexible linear programming approach was
adopted. The objective of the LP model was to seek the maximum timber harvest possible over
the 100 year projection period consistent with the inherent productivity of the land base, the
defined management prescriptions, and the assumed timber harvest flow constraints. Four
different types of flow constraints were used: (a) unconstrained, wherein the estimated timber
harvest from one decade to the next may increase or decrease by any amount; (b) even-flow,



wherein the estimated timber harvest from one decade to the next must be constant; (c) £5%,
wherein the estimated timber harvest from one decade to the next may increase or decrease by a
maximum of 5%; and (d) +25%, wherein the estimated timber harvest from one decade to the
next may increase or decrease by a maximum of 25%. No attempts were made under any of the
flow constraints to link the harvest in the first decade of the 100 year projection period to
historical levels of timber harvest.

The Eastside was split into two timbersheds (Inland Empire and Central Cascades) and harvest
projections were made for four ownership classes (DNR, forest industry, nonindustrial (including
other public?), and Native American). A fifth owner class (US Forest Service) was not modeled.
Instead, projected timber harvests were taken from available forest plans and other documents
for national forests on the Eastside. Taken together, the five owner classes constitute the total
Eastside timberland base. :

Due to the degree of heterogeneity of stand structures in Eastside forests, and the dependence of
growth and yield predictions upon stand structure, aggregating the 560 FIA plots into a reduced
number of categories and growing them over time proved not to be a feasible strategy. We
found that growth predictions made from the aggregated plots were significantly different than
aggregated predictions made from individual plots. With forest industry assistance, an
automated routine was developed to use the PROGNOSIS growth model on each individual
survey plot. Based upon stand structural characteristics and species composition, each sample
plot was classified as even or uneven-aged and assigned to one of five forest type or plant
association categories. Using PROGNOSIS, each FIA plot was projected separately using the
appropriate management prescriptions. The eight management prescriptions defined for the
study represent: (a) no management; (b) four levels of management intensification under even-
aged management; and (c) three levels of management intensification under uneven-aged
management. These management prescriptions were obtained from interviews with
representatives from each of the land owner groups. Common definitions of management
prescriptions were applied across all ownerships, timbersheds, and forest types (or plant
associations).

The proportion of acres within an ownership, timbershed, and forest type (or plant association)
to be assigned to the eight management prescriptions was based upon input from the four owner
. groups. The assignment of plots to each management prescription and the resulting timber
harvest flows was an output of the linear programming model. Based upon these initial
conditions, a series of linear programming runs was made for each of the ownership/timbershed
combinations under each of the four timber harvest flow variants. For each of these runs, we
present results showing: (a) timber harvest flows over the 100 year projection period, (b)
quadratic mean diameter of harvested timber, (c) species composition of the harvest, and (d)
level of the residual inventory. We also report the total harvest over the 100 year projection

2This ownership category consists of all public timberland other than DNR and US Forest Service and accounts for
less than 5% of the nonindustrial land base.



period as well as the average annual harvest for the first two and the last two decades in the ten
decade period.

In order to enumerate the range of timber harvests given alternative management scenarios, a
sensitivity analysis of harvest levels to a number of factors was conducted. These factors
included the level of investment in forest management as reflected by changes in management
intensification, land base reductions, and specific combinations of the two. Each sensitivity
analysis investigated changes in: (a) timber harvest flows over the 100 year projection period,
(b) quadratic mean diameter of harvested timber, (c) species composition of the harvest, and (d)
level of the residual inventory. As for the base runs, we also report the total harvest over the 100
year projection period as well as the average annual harvest for the first two and the last two
decades in the ten decade period.

Inherent Uncertainties

All projections are subject to a range of uncertainty. This is not the result of sloppy analysis but
is the direct consequence of the inherent variation found in the Eastside forests. Large variation
coupled with a relatively light sampling intensity leads to wide bands of uncertainty about
sample-based estimates. For example, in conducting this study, we relied entirely on the 560
FIA survey plots to characterize the current condition of Eastside forests as of 1990. In
comparison, the Westside study relied on 2,020 sample plots. In terms of sampling intensity, the
Eastside sampling rate was about one in 7,200 acres compared to about one in 3,700 acres for the
Westside. When this lighter sampling intensity is coupled with the wider inherent variation in
stand conditions, the error surrounding future estimates is increased. In addition, growth and
yield simulations are much less robust and subject to larger errors for the Eastside forests as
compared to those west of the Cascade crest. And, natural disturbances including major fires
and disease play a larger role. Lastly, the range of best silvicultural practices available to owners
of Eastside forests is greater owing to the larger variation in species composition and structural
characteristics of the stands. And, many owners may choose to deviate significantly from their
basic management strategy to manage for fire and disease protection.

In comparing these projections to historical reports of harvest by owner groups additional
uncertainties may become important. The measurement of volume for forest products is difficult
as it depends upon both arbitrary merchantability standards as well as scaling conventions. We
use the Scribner 16-foot log board foot scale because it is most prevalent in harvest reports.
There is also the potential for harvests to come from land not identified in the survey as
"available" for production. If this volume is significant the simulations could understate
potential harvest. There may also be under-reporting of harvest volumes historically.

Even if the simulations accurately project standing timber inventory, there may be losses of
volume to forest residuals in the harvesting process and these losses may be dependent upon
stand quality which has been changing over time. Forest health problems represent an important
aspect of quality.



A separate management scenario to avoid forest health problems was not modelled. Like other
factors, problems with forest health varied with geographic region and ownership. In general,
there are more forest health problems where there has been active exclusion of fires (generally
true in all forest lands) and less harvesting; these areas are likely to have more insects and
diseases, dead or rotten trees, and fires.

The problem is probably more severe on federal lands than private lands, because the federal
lands have seen less harvesting but to the degree possible protected from fire. Thus, the stands
are overcrowded. DNR lands may have forest health problems similar to federal lands, since
relatively less harvesting has occurred there, also. '

The impact of insects, diseases, and fires was not modelled in any scenario. Where management
is low, there will probably be a general decline in harvested volume per acre as more trees
become defective and die. There will be large, catastrophic fires, resulting in some salvage;
however, since many stands are susceptible to fire, there may be a large number of fires during a
single year of appropriate weather. So much volume may be killed that the harvesting and '
processing infrastructure may be unable to harvest much of it before it rots.

Taken together these circumstances suggest there may not exist a narrow projection range of
likely outcomes as seemed to be the case for the Westside. Consequently, the report can do little
more than characterize a range of possible growth and harvest levels consistent with the current
forest inventory as defined by the FIA data and, to the degree possible, calibrate these
alternatives to observed historical data.

Organization of the Report

This report is organized in four chapters. Chapter II describes the current situation of the forests
of the Eastside as of 1990 as defined by the 560 FIA survey plots. This includes a description of
the timberland base and the timber inventory as summarized by ownership, timbershed, forest
type (or plant association), site class, etc. We also present a brief historical review of changes
since previous forest inventories. Chapter III describes the methods used when making our
projections. Included is a brief discussion of the PROGNOSIS model, the linear programming
harvest scheduling model, and a description of the sensitivity analysis. Also included in this
chapter is: (a) a description of the management prescriptions, (b) the delineation of plant
associations based on stand structural conditions and species composition, and (c) the
proportional allocation of acres within a forest type (or plant association) for a given ownership
that are to be managed under a specific management prescription. Chapter IV presents the
results of the study by ownership group and timbershed. Chapter V provides an analysis of the
direct forest sector employment impact. Chapter VI summarizes the major findings and
conclusions of the study along with a few observations concerning future opportunities for the
Eastside forests.



Overview of Study Approach

Brief definitions of timbersheds, ownerships, and forest types used in the study are provided
below. Following this is a brief introduction of the process to produce projections of future
conditions.

Timbersheds: The analysis of future timber harvest levels recognizes two sub-regions (or
timbersheds) generally known as the Central Cascades and the Inland Empire. These areas are
characterized by their geographic location, with the Central Cascades timbershed being made up
of Okanogan, Douglas, Chelan, Kittitas, Yakima, and Klickitat counties and the Inland Empire
of the remaining counties (see Figure I.1). As a consequence, site class, dominant forest type,
and ownership distributions differ between the two timbersheds. Exclusive of the national

. forests, the Central Cascades area contains about 45% of the available timberland acres, and the
Inland Empire 55%.

Ownership: Five ownership classes are recognized: DNR, forest industry, nonindustrial
(including other public3), Native American, and US Forest Service. Only the first four
categories of ownership are included in the model projections. For the national forests, projected
timber harvests are taken from available forest plans and other documents for Eastside forests.
Forest industry ownership includes timberland owned by companies or individuals operating
wood-processing facilities. Nonindustrial ownership includes timberlands owned by companies
or individuals that do not operate wood-processing facilities. In addition, this category also
includes public timberlands other than national forests or DNR. Native American owners
include the Yakima, Colville, and Spokane tribal forests.

Forest Types: Five forest types (Douglas fir/western larch, ponderosa pine, lodgepole pine, true
firs and other softwoods, and hardwoods) are recognized. In addition, as an alternative
categorization, the forest industry recognizes five plant association types (Douglas fir, ponderosa
pine, subalpine fir, grand fir, and hardwoods) in its management planning. The PROGNOSIS
model also requires that plant associations be identified and associated with each FIA survey
plot. Lastly, based upon structural characteristics and species composition, each survey plot is
categorized as either even or uneven-aged.

Process of Analysis: Based upon the above input parameters and the eight management
prescriptions defined earlier, the PROGNOSIS was run to project the growth and yield of each
FIA survey plot. These yields were subsequently fed into the linear programming harvest
scheduling model. A series of base runs labeled "initial conditions" were conducted to establish
reference points for projected timber harvests over the 100 year projection period for each of the
modeled ownership/timbershed combinations. Following this, a series of sensitivity analyses
explored the effects of altering the assumptions of management intensity allocation and land
base reductions (either for forest practices or land conversions). Lastly, a comparison of the base

3See footnote 2.



Figure I.1 Map of counties making up Central Timbershed and Inland Empire Timbershed
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runs and the outputs from the sensitivity analysis are drawn to measure potential effects of
assumptions on future timber harvest levels.

Three sensitivity scenarios examined a range of management intensities from the initial
conditions case. Low and high management options characterized the impact on all modeled
stands for either the lowest or highest intensity of silvicultural management possible. Another
scenario boosted 20% of the timberland in the lower levels of management one level of
management intensity higher. One sensitivity analysis projected a 15% reduction in the
timberland base effective at the start of the 100 year projection period. Given estimates of the
amount of land that may be influenced by changing forest practices, productivity standards, and
land use designations, it has been suggested that a 15% reduction in the timberland base may be
conservative. Combining the 15% land reduction with the 20% boost in management intensity
provides a potential measure of the ability of increased management to compensate for a reduced
land base if the investment climate permits.



II. CURRENT STATE OF EASTERN WASHINGTON TIMBER RESOURCES!2
Timberland Acreage: All Owners

Eastern Washington consists of the 20 counties which lie east of the crest of the Cascade
Mountains. This land area totals 26.6 million acres--of which 9.0 million (34%) are considered
to be forest land.3 Of the total forest land, 7.4 million acres are classified as commercial
timberland (both reserved and unreserved).# About 25% of this area is reserved from timber
utilization by statute or administrative regulation. Only 9% of the reserved land, or 2% of all
timberland, is non-federal and reserved. As of this writing, approximately 5.6 million acres of
timberland are "available" for timber production in Eastern Washington. The acreages shown in
Table II.1 represent land judged to be suitab<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>