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Key Terms

Biophysical Template ~ The successional and disturbance processes in combination with landform, soil, water,
and climate conditions that formed the native ecosystem within which plants and animals evolved.

Cumulative Effects ~ Impacts on the environment that result from the impact of an action when added
incrementally to other impacts of past, present, and reasonably foreseeable future actions. Cumulative effects
can result from individually minor but collectively significant actions taking place over a period of time.

Direct Effects ~ Impacts on the environment that are caused by an action and occur at the same time and place
as the action.

Ethno-habitats ~ Places socially and/or traditionally important to American Indians/tribes that are recognized
and understood through their native culture, and which also related to familiar components of a landscape(s)
where culturally significant life forms are found by participants in a culture - habitat places.

Historical Range of Variability (HRV) ~ The natural fluctuation of components of healthy ecosystems over
time. In this EIS, refers to the range of conditions and processes that are likely to have occurred prior to
settlement of the project area by Euroamericans (approximately the mid-1800s). Historical range of variability
is discussed in this document as a reference point only. It establishes a baseline set of conditions for which
sufficient scientific or historical information is available, and enables comparison to current conditions.

Indirect Effects ~ Impacts on the environment that are caused by an action, but occur later than or distant
from the action, but are still reasonably foreseeable.

Interest Areas ~ A tribe’s area of interest typically includes their reservation, any treaty ceded lands, tribal
homelands, and adjacent lands where a tribe has maintained traditional land use interests. A tribe’s area of
interest usually has no discrete boundaries and may overlap those of neighboring tribes.

Irretrievable Commitments ~ A term that applies to the loss of production, harvest, or use of natural
resources. For example, some or all of the timber production from an area is lost irretrievably while an area is
serving as a winter sports site. The production lost is irretrievable, but the action is not irreversible. If the use
changes, it is possible to resume timber production.

Irreversible Commitments ~ A term that describes the loss of future options. Applies primarily to the effects
of use of nonrenewable resources, such as minerals or cultural resources, or to those factors, such as soil
productivity that are renewable only over long periods of time.

Landscape Structure ~ The mix and distribution of stands or patch sizes across a given land. Patch sizes, shapes,
and distributions are a reflection of the major disturbance regimes operating on the landscape.

Late-seral multi-layer ~ Refers to mature and old multi-layer forest as defined in Key Terms and the Desired
Range of Future Conditions in Chapter 3.

Late-seral single-layer ~ Refers to mature and old single-layer forest as defined in Key Terms and the Desired
Range of Future Conditions in Chapter 3.

Programmatic EIS ~ An EIS that provides a broad overview when a large-scale plan is being prepared for the
management of federally administered lands on a regional or multi-regional basis. A programmatic EIS provides
a valuable and necessary analysis of the affected environment and potential cumulative effects of the reasonably
foreseeable actions under that program or within that geographical area. Analyses of lesser scope or more site-
specificity may be tiered to the analysis in a programmatic EIS.

Terrestrial communities ~ Groups of vegetation cover types with similar moisture and temperature regimes,
elevational gradients, structures, and use by vertebrate wildlife species.

Viable Populations ~ Populations that are regarded as having the estimated numbers and distribution of
reproducting individuals to ensure its continued existence is well-distributed in the project area.

.
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Introduction

This chapter discloses the environmental
consequences of implementing each alternative
(described in Chapter 3). It describes direct,
indirect, and cumulative effects of Forest
Service or BLM management on the existing
conditions and affected environment (described
in Chapter 2). The environmental
consequences displayed here are based on the
Evaluation of EIS Alternatives by the Science
Integration Team (Quigley, Lee, and Arbelbide
1997). The Science Integration Team analyzed
effects of the alternatives in both the UCRB and
Eastside planning areas, constituting the
cumulative effects.

This chapter forms the scientific and analytical
basis for the relative comparison of effects
presented towards the end of Chapter 3.

How the Chapter is
Organized

The subject area categories to be discussed in
this chapter include: Physical Aspects of the
Ecosystem (Soils, Air Quality); Terrestrial
Aspects (Forests, Rangelands, Viable
Populations); Aquatic Aspects (Hydrology,
Watershed Processes, and Riparian Areas and
Wetlands; Aquatic Species Distribution and
Viability); Landscape Health; Human Uses and
Values; American Indian Tribes; and Ecological
Integrity and Social/Economic Resiliency. The
key effects are presented first under each
subject area, followed by the assumptions used
by the Science Integration Team (SIT) and the
EIS Team in conducting the evaluation of
alternatives, the causes of the effects being seen
in the alternatives, how the effects were
estimated, and the effects of the alternatives.
The last section in the chapter provides a cost
analysis of the alternatives.

Effects are presented for each subject area,
depending on the scale at which the data were
collected, the scale at which the Science
Integration Team was best able to analyze the
data, or the scale most appropriate for
displaying differences among alternatives, by
one or more of the following:

O Interior Columbia Basin (ICBEMP) Project
Area

O Upper Columbia River Basin (UCRB) EIS
Planning Area

O Ecological Reporting Units (ERU)
OForest or Range Clusters
OTerrestrial Communities

O Potential Vegetation Groups (PVG)
URiparian Areas

00 Counties

Relationship to the
Science Integration
Team’s Evaluation
of Alternatives

The Science Integration Team (SIT) was directed
by the Project Charter to assess, based on the
best information available, the tradeoffs,
consequences, outcomes, and interactions that
are associated with each alternative. The
evaluation was based on concepts documented
in the Framework (Haynes et al. 1996). To the
extent possible, the evaluations linked
biological, cultural, social, and economic
concerns at various scales.

The EIS Team developed the array of
alternatives. The team also developed a set of
evaluation criteria (Chapter 3 - Comparison of
Alternatives) based on the needs statement,
issues, and goals. The EIS Team and the SIT
then jointly agreed on a set of indicator
variables (quantitative measures of ecologic,
economic, and social conditions), many of
which were graphed for each alternative. The
SIT considered them in the evaluation, and the
EIS Team used them to show a relative
comparison of how well each alternative met the
evaluation criteria. See the Comparison of
Alternatives section near the end of Chapter 3
for the graphs and for more information on the
evaluation criteria and indicator variables.

The Science Integration Team analyzed the
effects and practicality of implementing each
alternative management strategy in the
Evaluation of EIS Alternatives (Quigley, Lee,
and Arbelbide 1997). The SIT's evaluation was
based on the alternatives as they were initially
developed in February 1996. In an effort to
provide greater assurance that some or all of
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the alternatives met the intent of the
Endangered Species Act, Clean Water Act,
Clean Air Act, and Federal trust responsibilities
to tribes; and to address concerns among the
Forest Service and BLM’s partners (Federal,
State, and county agencies; tribal governments;
and Resource Advisory Councils); some of the
objectives and standards were clarified or
modified. The Science Integration Team re-
examined the outcomes and effects for the
revised alternatives, then provided the EIS
Team with suggested revisions and input on
changes that would likely occur as a result of
the revised alternatives. A discussion of this
process is contained in the Evaluation of
Alternatives (Quigley, Lee, and Arbelbide 1997).
Because the alternatives were only clarified and
not completely rewritten, the SIT did not fully
re-evaluate them (for example, neither the
terrestrial species panels nor the social panels
were reconvened); however, all material was
examined to consider its appropriateness with
the revised alternatives.

Outcomes of each alternative were evaluated
relative to (a) maintaining and/or restoring
forest, rangeland, riparian, and aquatic health
and productivity; (b) maintaining economic,
social, and cultural systems; and contributing
to meeting Federal trust responsibilities to
American Indian tribes. The Evaluation of
Alternatives describes the likely outcomes and
cumulative effects from the alternatives across
the entire project area and was the basis for
this chapter. In those few cases where SIT
assumptions, models, or simulations did not
accurately reflect the intent of the alternatives,
the EIS Team further analyzed and disclosed
the effects of the alternatives and provided
rationale for deviating from the SIT evaluation.
It is this final EIS Team analysis that is
presented here and summarized in the
Comparison of Alternatives section in Chapter
3. Unless otherwise specified, the tables in this
chapter were adapted from the Evaluation of
Alternatives.

How the Effects of the
Alternatives Were
Estimated

Source and Nature of Data and
Databases

More than 170 Geographic Information System
(GIS) data layers or themes were compiled or
created in support of the Scientific Assessment
and EISs. More than 20 databases were
created in order to characterize historical to
current conditions and predict possible
alternative futures. The Spatial Assessment
(Gravenmier et al. 1996, in Quigley, Lee, and
Arbelbide 1997) lists the GIS data layers
compiled by theme (generalized categories) and
the scale or resolution of the data, and
describes the major databases developed for the
project. See the Spatial Assessment for more
detailed discussion of data collected and GIS
analysis procedures.

Current vegetation cover types and structural
stages were classified from the Advanced Very
High Resolution Radiometer (AVHRR) satellite
imagery data (1 square kilometer raster, or
approximately 250 square acres, data
resolution) in consultation with ecologists
throughout the project area. Historical
vegetation maps were compiled showing major
vegetation cover types and structural stages for
the mid-1800s. This effort drew from historical
journals, photos, early surveys, and knowledge
of scientists studying historical vegetation
within the project area. Sixth-field Hydrologic
Unit Codes (subwatersheds) were subsampled
using aerial photography to provide finer
resolution and validate the satellite
classification process. Stream survey data was
compiled into a common database. Fish
population parameters were drawn from

The Evaluation of EIS Alternatives by the Science Integration Team (Quigley et al. 1997) is
available from the Pacific Northwest Research Station, P.O. Box 3890, Portland, OR 97208-
3890. Publications phone number: (503) 326-7128.
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existing databases and knowledge of fish
biologists within the project area. Economic
and social information was drawn from existing
sources including the U.S. census, State,
county, Forest Service, and BLM records.
Information on terrestrial species was taken
from the existing literature and knowledge of
biologists.

Principal Analytical
Techniques

The Science Integration Team and the EIS Team
evaluated alternatives on the basis of the data
and relationships described in the Assessment
of Ecosystem Components in the Interior
Columbia Basin and Portions of the Klamath and
Great Basins (AEC; Quigley and Arbelbide
1996b). This included published and
unpublished research, studies, and reports on
ecosystem functions and processes,
conservation biology, ecosystem health, and
viable populations and social and economic
systems. Conclusions regarding future
conditions were partly based on computer
models that were constructed to simulate
historical, current, and projected future
conditions of the project area. Inferences were
based on available information and model
results. The models, like all models of complex
biological, physical, or economic systems,
necessarily simplify reality. The models, which
are limited by current knowledge, represent a
synthesis of the knowledge of scientists familiar
with the subjects of concern, and provide a way
to quantify outcomes of implementing each
alternative.

Computer models were used primarily to
simulate future conditions in terrestrial and
aquatic environments. The model used
extensively for projections of landscape
conditions, disturbances, terrestrial habitats,
and biophysical relationships was the Columbia
River Basin Successional Model, or CRBSUM
(Hann et al. 1996, in Quigley, Lee, and
Arbelbide 1997). This model simulates
vegetation succession and disturbance
processes for each potential vegetation type in
the UCRB planning area. It assumes that
succession proceeds along pathways that are
altered by disturbance events, such as fire.
While the predictions are expected to be

accurate for each potential vegetation type and
potential vegetation group, they are not
spatially explicit, which means that the exact
location of future disturbances cannot be
determined.

Panels of scientists were used to project
outcomes related to terrestrial and aquatic
species habitat and population relationships.
Risks to species populations and habitats were
evaluated against historical, current, and future
conditions. The panels examined broad-scale
habitat changes projected through the
simulation models, reviews of pertinent
literature, and knowledge of project scientists
and species experts to develop statements of
habitat and population risks and uncertainty.

A panel of experts in social sciences, drawn
from a wide variety of interested persons and
groups within the project area, addressed
potential outcomes from implementing the
alternatives from several perspectives. These
panels examined outcomes related to important
social variables, cultural significance, and
impacts perceived by panel members.

The Evaluation of Alternatives documents the
approaches taken and provides more detailed
discussion of outcomes, consequences, and
interactions.

Incomplete and
Unavailable Information

Requirements, Conclusions

The Council on Environmental Quality (CEQ)
regulations for implementing the procedural
provisions of the National Environmental Policy
Act (NEPA) (40 CFR 1502.22) require that a
Federal agency identify relevant information
that may be incomplete or unavailable for an
evaluation of reasonably foreseeable significant
adverse effects in an EIS. If the information is
essential to a reasoned choice among
alternatives, it must be included or addressed
in the EIS.

Knowledge is, and always will be, incomplete
regarding many aspects of terrestrial and
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aquatic species, forestlands, rangelands, the
economy, and communities and their
interrelationships. The ecology, inventory, and
management of ecosystems is a complex and
developing discipline. However, central ecologic
relationships are well established, and a
substantial amount of credible information
about ecosystems in the project area is known.
The alternatives were evaluated using the best
available information.

The data collection effort for this decision is
unprecedented and can generally be categorized
into five basic groups: (1) databases (more than
20 were acquired or developed); (2) GIS themes
(more than 170 were compiled or created); (3)
expert panels/workshops (about 40 were
convened); (4) contract reports (more than 130
were used); and (5) current literature reviews.

While additional information may add precision
to estimates or better specify a relationship,
new information is unlikely to significantly
change the understanding of the relationships
that form the basis of the evaluation of effects.
Though new information would be welcomed,
no missing information was deemed to be
essential to a reasoned choice among the
alternatives being considered at this scale and
at this time.

Scale of Decision

This analysis addressed large, regional-scale
trends and/or major changes in: ecological
processes; landscape patterns and structures;
succession and disturbance regimes; and
habitat availability for threatened, endangered,
and sensitive plant and animal species and
communities. The analysis specifically focused
on issues that require integrated management
across broad landscapes. The analysis also
addressed regional-scale trends and changes in
the social and economic needs of people,
cultures, and communities related to ecological
trends and changes. The analysis did not
identify site-specific effects because such
information is not essential to determining
broad-scale management direction.

Subsequent Analysis Before
Projects

This EIS displays management alternatives and
likely outcomes for broad-scale management
direction. Before site-specific actions are
implemented and an irreversible commitment of
resources made, information essential to those
fine-scale decisions should be obtained by the
local managers. Localized data and information
should be used to supplement or refine
regional-level data and identify methods and
procedures best suited to local conditions in
order to achieve the objectives in this EIS.
Further analyses may be necessary to deal with
site-specific conditions and processes. These
subsequent analyses will be used to bridge the
gap between broad-scale direction and site-
specific decisions. Some of this work, referred
to as a step-down process, will be done by
ICBEMP stalff prior to publication of the Final
EISs.

Monitoring and Review

Appendix I provides frameworks for
implementation, monitoring, and adaptive
management. Assumptions to which
environmental consequences are most sensitive
will be given priority for monitoring. Should
there be new scientific information or change in
conditions not projected under the selected
alternative, there are provisions for changing
programmatic management decisions to reflect
new information and management practices.
This process is part of adaptive management,
and is guided by monitoring, research, and
interagency oversight. Adaptive management,
combined with the NEPA requirement to
consider significant new information related to
the effects of ongoing actions, reduces the
likelihood that a current lack of information will
either lead to unacceptable consequences or be
considered essential.

For example, the precise relationships between
the amount and quality of habitat and the
future populations of species are uncertain.
There is a certain level of risk inherent in the
management of forests and rangelands even to
standards based on conservative application of
those relationships. If the relationship between
habitat and population were significantly
different from the way it now seems, the
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population and long-term viability of affected
species would be at greater risk than that
generally estimated in this document.

Cumulative Effects

Cumulative effects, also called cumulative
impacts, are those environmental consequences
that result from the incremental effects of an
activity when added to other past, present, and
reasonably foreseeable future actions regardless
of which agency or person undertakes them
(see 40 CFR 1508.7).

The analysis and disclosure of cumulative
effects alert decision-makers and the public to
the context within which effects are occurring,
and to the environmental implications of the
interaction of the proposed action with other
known and likely actions. Similarly, a
programmatic EIS such as this one provides a
program-wide analysis of a large area
encompassing many of the environmental
interactions that would be disclosed as
cumulative effects in more site-specific NEPA
documents.

The alternatives analyzed in this Draft EIS
would establish management direction that
allows for carrying out a large number of
projects on lands administered by the Forest
Service or the BLM. Possible cumulative effects
that could result from consistent Federal
actions across the project area would be
mitigated through the implementation of
Alternatives 3 through 7. During subsequent
analyses for site-specific activities, local
cumulative effects should be important
considerations in the design of site-specific
alternatives and mitigation measures.

Cumulative Effects on Federal
Lands

In total there are approximately 144 million
acres within the Interior Columbia Basin
Ecosystem Management Project area, of which
about 75 million are administered by the Forest
Service or BLM. Approximately 42 million acres
of Forest Service- or BLM-administered lands
lie within the Upper Columbia River Basin EIS
planning area.

The alternatives provide land and resource
management direction across the lands
administered by the Forest Service or BLM
within the project area. The consistent
management direction of Alternatives 3 through
7 within the Eastside and Upper Columbia
River Basin EIS planning areas, combined with
subsequent site-specific NEPA analysis and
planning, provides a coordinated land and
resource management structure that would be
more comprehensive than most other efforts.
These subsequent analyses will help to assure
that the incremental and interactive effects on
more than 75 million acres of the project area’s
ecosystems will continue to be considered in
the implementation of the selected alternative.
Adverse cumulative impacts may further be
minimized or avoided through sub-regional
coordination among the partners (tribes;
Federal, State, and local agencies; and
Resource Advisory Councils) as the selected
alternative is implemented.

In light of the extremely broad geographic scope
of the proposed action and the level of spatial
resolution involved, the analysis in this EIS
does not in most instances address all possible
cumulative effects that may result at the site-
specific level. However, any ground-disturbing
actions will be conducted only after site-specific
NEPA analysis, which will also analyze the
impacts of the project on adjacent lands and
resources within the watershed. Thus,
managers will be able to design, analyze, and
choose site-specific activities that minimize
cumulative environmental effects that cannot
be identified at the scale of this EIS.

Cumulative Effects on Non-
Federal Land

For the purposes of this analysis, non-Federal
lands include lands owned and/or managed by
individuals, corporations, American Indian
tribes, States, counties, or other agencies. The
lead agencies in this EIS (the Forest Service and
BLM) have no authority to regulate any
activities or their timing on lands other than
those they administer. However, when an
action takes place on Federal land, it may
cause direct, indirect, or cumulative effects on
non-Federal lands.
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The principal anticipated effects on non-Federal
lands that can be evaluated at the broad-scale
are changes in non-Federal timber harvest
patterns and intensities. Other cumulative
effects are likely to occur on non-Federal lands,
such as shifting priorities for habitat and
resource protection, and changes in types and
intensities of current land uses (including
recreation, grazing, and residential
development). However, these effects cannot be
rigorously evaluated at the broad scale, and
moreover, are primarily driven by shifts in
demographics, population changes, changes in
technology, and other social and economic
processes rather than by Federal land
management policy.

Future timber harvest levels on non-Federal
lands are expected to be similar under all
alternatives, except for Alternative 7 in which it
is predicted that non-Federal harvest levels
would increase by as much as 20 percent in
response to a 40 to 60 percent decline in
Federal harvest levels. Such an increase would
probably be short-lived because of the current
and likely future age distributions of trees on
private lands.

Timber harvest on non-Federal lands is
controlled by State forest practices acts and a
number of State and Federal regulations and
incentives to protect the productivity and
environmental quality of land, water, air, and
biological resources. The amount of non-
Federal forest and rangelands vary, as well as
the individual State regulations. In general,
there is a smaller proportion of non-Federal
forest lands within the project area than, for
instance, on the west side of the Cascade range.
Due to variations in market conditions, the mix
of Federal and non-Federal forest and
rangelands, and differences in State
regulations, it is difficult to predict effects on
non-Federal habitats from decisions in any of
the EIS alternatives. These would probably be
more noticeable at local levels than at the broad
scale.

If, for instance, a high market situation existed,
and Alternative 7, which represents a
significant reduction in timber harvest, were
selected, there could be at least a short-term
increase of harvest on non-Federal lands that
could affect habitat in some places. With so

many factors influencing outcomes, however,
these kinds of effects are difficult to estimate.

Cumulative Effects from Non-
Federal Actions

This Draft EIS also considers the likely effects
on Federally administered lands from
reasonably foreseeable management actions
occurring on non-Federal land. There are
potentially direct impacts from management of
non-Federal land on terrestrial and aquatic
wildlife species that move between Federal and
non-Federal habitats during the year or during
their life cycle. The role of management of non-
Federal lands was considered in the Evaluation
of Alternatives on those species and
ecosystems, and is presented in the Terrestrial
Species and Aquatics sections of this chapter.

Localized actions on non-Federal lands often
affect local environmental conditions on nearby
Federal land and may also affect Federal
management decisions. For example, non-
Federal road construction and harvest in a
watershed with both Federal and non-Federal
lands could result in a decision by Federal
managers to postpone harvest to avoid further
watershed degradation. An endemic species
whose range and habitat are located on Federal
and non-Federal lands might be forced to rely
on the Federally managed portion of its range if
the non-Federal portion were altered to the
point of unsuitability. Access to timber on non-
Federal land may require roads on Federal
land. Each Federal action is subject to site-
specific NEPA analysis before it may occur, and
cumulative effects of non-Federal conditions
and actions are part of such analysis. However,
such impacts cannot be accurately identified or
mitigated in this EIS given its broad scope.

Cumulative Effects in
Subsequent Environmental
Analysis

Ground-disturbing activities on Federally
managed lands are conducted only after site-
specific NEPA analysis has been completed.
Such analyses are required to describe the
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cumulative impacts of the site-specific
alternatives on adjacent lands and resources,
and on the watershed. This provides
opportunities to detect and minimize
cumulative environmental effects that cannot
be specifically determined at the broad level of
this EIS.

Other Environmental
Consequences

The Council on Environmental Quality (CEQ)
regulations require that this discussion include
“... any adverse environmental effects which
cannot be avoided should the proposal be
implemented, the relationship between short-
term uses of man_s environment and the
maintenance and enhancement of long-term
productivity, and any irreversible or
irretrievable commitments of resources which
would be involved in the proposal should it be
implemented” (40 CFR 1502.16). These topics
are addressed, where relevant, as part of the
discussion of environmental consequences for
each component of the environment.

Assumptions

The assumptions included at the beginning of
each of the following sections were derived from
the Evaluation of Alternatives (Quigley, Lee, and
Arbelbide 1997) and from the EIS Team. They
represent only those major assumptions that
were considered by the EIS Team to be essential
to the reader’s understanding of how the
alternatives were evaluated. The complete set
of assumptions specific to the evaluation are
available in the scientific document. Where
relevant inconsistencies or inaccuracies in the
SIT assumptions were found, or where
clarifications were needed, they are noted.
Assumptions generally refer to the action
alternatives (Alternatives 3 through 7) unless
otherwise noted.

Several assumptions were required by the SIT
to analyze the alternatives as they are
presented in Chapter 3. These included
assumptions and conclusions regarding: (1)
scientific understanding of ecological processes;
(2) anticipated outcomes of prescribed
management actions with respect to ecological

processes; and (3) interpretation of the intent
and implementation of the themes, objectives,
and standards for each alternative.

General assumptions related to intent and
implementation of the alternatives include the
following:

OFor Alternatives 1 through 7, it was
assumed that nothing is designed or implied
in the EIS alternatives that precludes or
nullifies existing management agreements,
recovery plans, and biological opinions that
provide site-specific or species-specific
strategies for sensitive endemic species.
Likewise, species listed as threatened or
endangered pursuant to the Endangered
Species Act receive protection through
Section 7 requirements, existing biological
opinions, and critical habitat designations
regardless of direction specified in the Draft
EIS.

OFor Alternatives 1 through 7, it was
assumed that the same alternative would be
selected and implemented in both the UCRB
and Eastside planning areas.

OFor Alternatives 1 through 7, evaluation of
effects was based on alternative intent as
articulated in alternative descriptions,
themes, desired range of future conditions,
objectives, and activity tables and rule sets,
in conjunction with the required actions
specified by the standards.

OFor Alternatives 1 through 7, standards
were considered to be required actions that
would be implemented as specified, but
guidelines were considered to be suggested
techniques (not required) for achieving
objectives.

Where necessary, the EIS Team made
additional assumptions to prepare this
Environmental Consequences chapter; these
assumptions are described in the following
sections. One key assumption made by the EIS
Team is that the SIT used the concept of
“historical range of variability” as a useful
reference point for comparison of alternatives,
although it does not in itself represent
management goals and is not necessarily an
indicator ecosystem health.
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This section presents the effects of alternatives
on soils and air quality. Each subject area is
discussed in the following order: the overall
causes for the effects, the methods for

determining effects, and the analysis of effects

Effects of the of the alternatives.
Alternatives on

Physical Aspects

of the Ecosystem  assumptions

Soils

The following assumptions were made by the
SIT and the EIS Team:

will continue to cause declines in soil

[0 Soil loss from road construction activities

-

Summary of Key Effects and Conclusions

O In forestlands, Alternative 6 has the highest likelihood of reducing soil disturbances from current,
followed closely by Alternatives 4 then 3, then by Alternatives 5, 2, 7 and 1. Because of the
uncertainty associated with Alternative 7, reduction of soil disturbance could range from low to
high, and could trend towards high in the long term. In rangelands, Alternative 3 has the highest
likelihood of reducing soil disturbance from current, followed closely by Alternatives 5 and 6, then
4. Alternative 7 has a moderate likelihood of reducing soil disturbance from current, followed by
Alternative 2. Alternative 1 is likely to increase soil disturbance from current levels, due largely to
the increase in exotic plant invasion. Alternative 7 would have the highest likelihood of restoring
floodplain and riparian soil functions in rangelands because the level of grazing disturbance would
be about half that of the other alternatives. Actual effects on soil productivity from soil disturbance
will depend on the type, extent, and method of disturbance, and existing condition of the soil and
vegetation — all factors that cannot be adequately characterized at this scale.

O Alternatives 4 and 6 would have a higher likelihood of restoring and conserving organic matter and
woody material to the soil ecosystem than the other alternatives because of the required minimum
levels of coarse woody debris, and standing and downed large trees. Alternative 7 (inside reserves)
would have highly variable levels of organic matter and wood because of unpredictable fire effects,
but levels are expected to approach minimum requirements, particularly in the long term.
Alternatives 3 and 5 are less likely to restore and conserve organic matter and woody material
needed for sustainable soil productivity because of lower required minimums and the lack of large
standing and downed trees. Amounts of organic matter and wood in Alternatives 1 and 2 are
generally unspecified, and areas where soil productivity has declined due to loss of organic matter
and coarse wood may continue to decline because of overall lack of consideration of soil
requirements.

00 Vegetation conditions similar to natural or historical range of variability, are more likely to
maintain a stable and available nutrient supply, and thus sustain soil productivity and reduce risk
of nutrient loss from uncharacteristic fire. Alternatives 3, 4, 5, and 6 are likely to result, more
quickly, in achieving vegetation conditions similar to the historical range of variability, both in the
short term and long term. An exception is Alternative 3, which may show greater departure of
some forested landscapes from the historical range of variability. Alternatives 1, 2, and 7 have less
emphasis than the other alternatives in achieving vegetation conditions similar to the historical
range of variability, and consequently are less likely to result in sustainable soil and nutrient
conditions; while Alternative 7 is fairly similar to Alternatives 3 through 6 in rangelands, it would
not be as effective in reducing exotic weeds. Alternatives 1 and 2 would likely result in continuing
and increasing departures of forested landscapes from the historical range of variability in
forestlands and would not be effective in arresting the spread of exotics in rangelands.

O Alternative 4 provides the highest levels of watershed restoration and road closures that would
restore hydrologic and soil function. Alternative 3, followed by Alternative 6, then Alternative 5
have fairly high levels of restoration focused at restoring hydrologic and soil function. Alternative
7 has high levels of road closures, but because it takes a more passive approach to restoration, it is
anticipated that the majority of closures would only block access and, therefore, may present a
higher risk to soil and hydrologic function in the short term than if they remained open.
Alternative 5 would result in less watershed restoration and road closures that restore hydrologic
and soil function than Alternatives 3, 4, 6, and 7; Alternatives 1 and 2 would have much lower
levels than the other alternatives. Consequently, Alternatives 1 and 2 are not expected to improve
soil and hydrologic function where it has declined. Where watershed and road restoration is
focused in riparian areas, and where riparian vegetative cover is increased, floodplain and riparian
area soils are most likely to improve.

N\
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productivity and accelerate erosion.
Mechanical disturbance during vegetation
management may cause declines in soil
productivity, varying by type of activity and
mitigation applied. However, mitigation and
use of Best Management Practices (BMPs)
can substantially reduce these declines.

0 Compaction and organic matter removal are
the two most important contributors to site
degradation and loss of soil productivity.

0 Standing and downed wood is a necessary
component of ecosystem function and
sustainability, and must be restored and
preserved for soils to be productive.

OThe levels of coarse woody debris (CWD) for
Alternatives 4 and 6 are minimum levels
needed to restore, maintain, and conserve
soil productivity (as interims) until
ecosystems are closer to desired range of
future condition, based on Graham, Harvey,
and Page-Dumroese’s research (Graham et
al. 1991).

OThe higher the proportion of CWD retained
in the larger diameter size classes, the more
likely soil productivity, processes, and
functions will be restored and conserved.
Larger diameter wood has a more favorable
moisture regime and slower decomposition
rate to ensure sustainable nutrient supply,
and is less likely to be consumed by fire
than smaller pieces of wood.

O Removal of large wood (such as boles
greater than 20 inches) and overall
vegetation loss in riparian areas are
significant contributors to loss of riparian
soil function and declined water quality.

0 Changes in natural vegetation composition,
structure, and density have resulted in
changes to soils properties.

0 Stands that are within or trending toward
the historical range of variability are more
likely to have productive soils and have a
sustainable supply of nutrients necessary
for soil and site productivity.

Causes of the Effects of Each
Alternative on Soils

[0 Road construction and related activities
increase amount of bare soil or soil loss.

0 Activities that remove organic matter, large
tree boles, and coarse woody material below
levels under which the soils for that site
evolved can cause further decline in soil
productivity and function.

0 Retention of coarse wood on site will aid in
restoration of soil productivity and nutrient
cycling in areas where wood has been
removed.

0 Watershed and riparian restoration will
benefit soil ecological function.

0O Movement of vegetation toward or away
from the historical range of variability
influences ecological functioning of soils.

Methodology: How Effects on
Soils were Estimated

Four main indicators of soil productivity and
function were used:

Oreduction in soil disturbance (change from
current as compared to historical);

Olevels of woody material retained on site
(applicable to forested environments only);

Ovegetation conditions representative of
forest and rangeland structure and
composition under which soils evolved; and

Owatershed restoration and road closures
that restore hydrologic and soil function.

Soil disturbance is displayed as reduction of
soil disturbance for rangeland and forestland
(as percent change from current compared to
historical). Predicted trends in forest and
rangeland vegetation conditions (movement
toward or away from historical range of
variability) were used to display the likelihood
for nutrients to be available and sustainable
through time. Riparian soil productivity and
function also were evaluated.
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The environmental consequences are based on
information from the Evaluation of Alternatives
(Quigley, Lee, and Arbelbide 1997) and from
information provided by the soils expert panel
and discussions with local scientists (J.
Clayton, Soil Scientist, Intermountain Research
Station; A. Harvey, Silviculturist, Intermountain
Research Station; R. Graham, Intermountain
Research Station; D. Page-Dumroese, Soil
Scientist, Intermountain Research Station; D.
Martens, Soil Scientist, Payette NF).

Effects of the Alternatives on
Soil Productivity and Function

Effects on Soil Disturbance

Alternatives that propose greater soil
disturbance would have a higher likelihood of
impairing soil function and productivity. Acres
of potential soil disturbance are displayed in
Table 4-1. Soil loss, organic matter reduction or
removal, loss of microbiotic crusts, decreased
infiltration, and other degradation of soils could
occur. The soil disturbance reduction
indicator, used for both forestlands and
rangelands, is based on the interrelationships
of: 1) the amounts of different types of
vegetation disturbance (wildfire, prescribed fire,

timber harvest, timber thinning, exotic plant
invasion, wild ungulate and livestock grazing,
and range improvements); 2) the forest or
rangeland potential vegetation group; 3) the
kind of succession/disturbance regime (type
and frequency of disturbance as influenced by
vegetation resiliency); and 4) the management
prescription models (CRBSUM) for the
alternatives within the EIS planning area. Base
values were derived from measured amounts of
bare soil using plot data.

However, unvegetated or bare soil does not
necessarily equate to actual soil disturbance.
Actual soil disturbance can include erosion,
compaction, puddling, and the like, and
therefore is only represented by the use of the
indicator. Reduction of soil disturbance is
displayed in figures 4-1 and 4-2, as percent
change from current compared to historical.
This figure depicts the trend towards historical
levels of soil disturbance from current.

In general, current levels of soil disturbance
have resulted in declines of soil productivity
and function. The greater the shift from
current toward historical, the more likely the
alternative would resemble natural soil
disturbance levels and restore or maintain soil
productivity and function. These values are

Table 4-1. Soil Disturbance Acres, UCRB Planning Area.

Potential Vegetation Group Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
in thousands of acres
Dry Forest 300 311 303 302 300 290 303
Moist Forest 424 360 324 296 331 289 305
Cold Forest 99 95 111 112 101 98 80
Forest Total 823 769 738 710 732 677 688
Cool Shrub 108 89 84 83 101 89
98
Dry Grass 437 312 271 267 363 261 285
Dry Shrub 541 486 352 362 517 377 377
Riparian Shrub and Woodland 307 288 240 233 274 240 238
Range Total 1393 1175 947 945 1255 927 998
Woodland 9 7 7 7 8 7 6

Abbreviations used in this table:
PVG = potential vegetation group

Source: Adapted from in Quigley, Lee, and Arbelbide (1997).
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Percent Change from Current
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Figure 4-1. Changes in Forestland Soil Disturbance from Current.

Percent Change from Current

100 1 1 1 1 1 1 1 1
Historical Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7

Figure 4-2. Changes in Rangeland Soil Disturbance from Current.

TABLE OF

CONTENTS




most useful as a relative comparison among
alternatives for the long term. For further
information on disturbances, assumptions, and
methodology, refer to Hann et al. in Quigley,
Lee, and Arbelbide 1997.

Not all disturbances have the same actual effect
on soil productivity and function. For example,
wildfire can reduce soil productivity, but unless
all the organic matter, grass residue, needles,
branches, and boles are consumed, loss of soil
productivity may not be as high as it would be
if soils were compacted and whole trees were
removed from the site. Severe wildfire can
result in water-repellent soil conditions, and
increased soil erosion can occur if intense
rainstorms also occur. Because of the mosaic
pattern that wildfire produces, and the residual
wood that is left on site, disturbance from
wildfire usually has fewer implications for loss
of soil productivity and function than
disturbances which remove soil organic matter
and decrease bulk density as well. Both water-
repellent soil conditions and compacted soils
can decrease soil functions (such as water
infiltration, nutrient uptake, and biological
activity) and can increase erosion, but the
severity and longevity declining of soil
productivity is generally greater under
compacted soil conditions. Disturbance from
roading activities also reduces soil productivity
and function, and can comprise significant
percentages of a watershed. This disturbance
type was not incorporated into potential soil
disturbance because data was not adequate at
the broad scale, but it was evaluated through
the watershed/road restoration indicator.
Future disturbance from road construction and
reconstruction was not quantitatively
evaluated. It was qualitatively included based
on EIS objectives and standards specifying that
road construction and reconstruction avoid
landscapes with high hazards for disruption of
hydrologic processes.

Disturbances from grazing can be highly
variable depending on the time of year,
disturbance intensity, soil type, and other
factors, but they generally are observed as a
decrease in overall vegetation cover and change
in plant composition and structure. The
transition from perennial-plant-dominated
communities to exotic-plant-dominated
communities in the project area is partially a
result of disturbances attributable to grazing.
Although the science is limited with regard to

exotic plants and soil productivity changes,
there is evidence that the presence and
persistence of exotic vegetation results in the
loss of structural layering of above- and below-
ground plant components. This simplification
of above- and below-ground structural layering
has a ripple effect in that it leads to a
simplification of total diversity of organisms on
site, which is suspected to lead to loss of
microorganisms in the soil that are integral to
normal functioning of the soil and the carbon
and nutrient cycles; the end result is a
suspected loss of soil productivity. Soil
disturbance from grazing can include
compaction of soils in areas of high use or on
water-saturated soils, and disturbance from
grazing and exotics can increase susceptibility
of soil loss from wind and water erosion. The
effect of the increased fire frequency on
rangeland dominated by the exotic annual
grasses cheatgrass and medusahead, is more
frequent bare soil and greater susceptibility to
erosive events.

Forestland

Alternative 6 proposes reduction of soil
disturbance associated with projected
management activities at a level most like
historical soil disturbance. Alternatives 2 and 4
are similar and would reduce less soil
disturbance than Alternative 6, followed by
Alternative 5. Alternative 7, followed by
Alternative 1, are least likely to reduce soil
disturbance to historical levels (that is, have the
least variation from current disturbance levels).
Since Alternative 7 would have less active
management, most of the disturbance is
attributed to prescribed fire and wildfire, which
have less of an impact on soil productivity than
activities that remove whole trees and alter
physical soil properties. Also, there is a high
degree of uncertainty about how wildfire would
occur across landscapes; therefore, Alternative
7 could result in a range from low to high
reduction of soil disturbance, with a tendency
toward high in the long term.

Rangeland

Alternative 6 proposes reduction of soil
disturbance associated with projected
management activities at a level most like
historical soil disturbance. Alternatives 3 and 5
are similar, proposing less reduction than
Alternative 6, followed by Alternative 4.
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Alternative 7 is the least likely to reduce soil
disturbance to historical levels (that is, soil
disturbance would be the most similar to
current levels of disturbance). However, there
is a high degree of uncertainty about how exotic
plant invasion and wildfire would occur across
landscapes; therefore, Alternative 7 could result
in a moderate to high reduction of soil
disturbance, especially over the long term.
Alternative 1 is likely to increase soil
disturbance from current levels, largely due to
increases in exotic plant invasion.

Levels of Woody Material

Work done by Graham et al. (1994) provides
initial recommendations for managing coarse
woody debris (CWD) for different forest types
within the Rocky Mountains. Coarse woody
debris is defined as any woody residue larger
than three inches in diameter (Graham et al.
1994). Minimum amounts of coarse woody
debris between 10 and 40 tons per acre for all
forest types provide the highest overall
likelihood that soil productivity can be restored
and maintained (Graham, personal
communication). These minimums are
conservative interims until levels appropriate
for the stand type and existing condition of the
site can be determined locally (Harvey, personal
communication). Additionally, where
substantially more or less than 50 percent of
total organic matter comes from sources of
plant material less than three inches in
diameter (such as grasses, litter, needles), these
levels of coarse woody debris may be too low for
restoration, maintenance, and conservation of
soil productivity and function. Lower amounts
have been measured on undisturbed sites and
may be appropriate to protect and maintain soil
productivity of some specific site types (Page-
Dumroese, personal communication). Other
research indicates that where soil organic
matter has been lost, retention of woody
material on the soil for one to two years prior to
fire, can significantly increase soil organic
matter levels and enhance soil productivity.

Loss of soil organic matter and coarse wood was
a condition identified by the science team as a
major cause of decreased and degraded soil
productivity, which is pervasive across the
ICBEMP. Declining soil productivity tends to be
highest where past management has been the
most intensive and extensive. Organic matter
removal is one of the most important

contributors to site degradation. Where organic
matter levels, both in amount and size
distribution, can be restored and conserved,
soil productivity has the highest likelihood of
sustainability. Downed bole wood is an integral
constituent of many forest ecosystems because
it serves a multi-functional role in carbon and
nutrient cycling, habitat availability, stream
channel morphology, and natural wildfire.
While it is well known that large amounts of
downed wood accumulate where temperatures
are mild and precipitation is abundant, large
quantities can also accumulate in drier
ecosystems in response to natural disturbance.
High levels of fuels buildup in dry climates can
increase the spread and intensity of wildfire.
Downed boles are not a significant factor in the
behavior of wildfire. However, their
consumption under dry moisture conditions
can prolong fire duration and can increase the
temperature and depth of soil heating, thereby
causing volatilization of soil carbon and
nutrients. Implicit in all discussions of downed
boles is their potential to augment nutrient and
carbon storage and therefore long-term
productivity. The release of nutrients, carbon,
and moisture retention from decaying wood is
essential for maintaining the fertility of forest
soils (Page-Dumroese 1996).

Alternatives 4 and 6 would have a high
likelihood of restoring and maintaining organic
matter levels necessary for soil productivity and
function because of the interim levels of coarse
woody debris and the levels of standing and
downed large trees required on disturbed and
undisturbed sites. Alternatives 3, 5, and 7
(outside reserves) are less likely to restore and
maintain organic matter levels based on the
above guidelines and associated research.
Alternatives 1 and 2 would have no required
coarse woody debris levels; therefore the effects
are unknown.

Other data from research publication of photo
series for quantifying forest residues and
downed woody fuels (Fisher 1981, Maxwell and
Ward 1980) indicate that the minimum interim
levels of coarse woody debris in Alternatives 4,
6, and 7 may be higher than levels found in
natural conditions for certain forest types,
especially in dry forest types. The photo series
guides were developed to determine fuel levels
in different vegetation types for aid in fuel
inventory and design of prescribed fire
treatments; some of the sites are representative
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of conditions with natural frequencies of fire
disturbance. The minimum interim levels of
coarse woody debris in Alternatives 3 and 5 are
based on this research. These data suggest
that the minimum interim levels in Alternatives
4, 6, and 7 may pose a wildfire risk in some
situations.

The importance of woody material is applicable
to rangeland environments as well as forested
environments. This is particularly true in range
shrub systems, where availability of woody
material is a major component of nutrient and
carbon availability and cycling.

Further analysis is needed regarding the
retention and recruitment of woody material,
especially coarse wood, to maintain and restore
soil productivity and its interaction and
relationship to fire. These interactions are of
concern for all forest vegetation types,
particularly dry forests where fire frequencies
have been extended and where large trees have
been removed. There is also a concern for
protection, as dry forests are often the closest
forest settings to wildland/urban interface
areas and Federal/private interface areas.
Some of the questions that need to be
addressed include the following: What levels
can be sustained without limiting the use of
prescribed fire and increasing total fuel
loadings on these sites? Are there places where
potential fire intensities present a greater risk
to the ecosystem than to decreased soil
function?

These questions will be addressed and
recommendations for evaluating the
relationships and interactions of coarse wood
and fire in various soil and vegetation types will
be developed. This work will be done by experts
in forest soil productivity and fire ecology from
throughout the project area between release of
the UCRB and Eastside Draft EISs and
completion of the Final EISs.

Vegetation Conditions Trending
Towards Historical Range of
Variability

Forestland

Work by Clayton (1995) has shown that
ponderosa pine stands outside historical range
of variability contain disproportionately larger
amounts of foliage, small branches, and litter

when compared to mature open stands. This
research suggests there has likely been a net
redistribution of nitrogen and other nutrients
from the soil to the above-ground vegetation.
Based on these conclusions, stands outside of
historical range of variability are more
vulnerable than stands within the historical
range to accelerated nutrient loss from
management activities or wildfire.

This requires increased considerations for
retention of wood on site, brush disposal
prescriptions following harvest or thinning, and
residence time for wood to incorporate into the
soil prior to prescribed fire.

Activities that set vegetation structure on a
trend toward historical range of variability, if
carried out without having a net negative
impact on soils, are more likely to maintain a
stable and available nutrient supply and thus
sustain soil productivity and reduce risk of
nutrient loss from uncharacteristic fire.

As indicated in table 4-2, Alternatives 3, 4, and
6 would be most aggressive in changing
terrestrial communities toward historical range
of variability, while minimizing change away
from historical range of variability.

Rangeland

Research has shown that soil morphological
characteristics such as thickness of soil
horizons, nutrient holding capacity, and depth
and amount of organic matter, are useful
indicators of site productivity (Munn et al.
1978). For example, in rangeland and prairie
soils, thickness of the soil organic layer alone
can be used to predict long-term production of
vegetation. Thickness of this layer is largely
determined by depth and amount of root growth
by grasses (Cannon and Nielsen 1984). This
research along with study of soil genesis and
evolution under prairie conditions suggest that
loss of the deep rooted component of native
vegetation has implications for soil productivity
and function. Based on these findings and a
similar train of logic to that of work done in
forested environments, it is assumed that
rangeland vegetation closer to historical range
of variability and native vegetation communities
provides the highest certainty of sustainable
soil productivity. In addition, reduction in the
spread of exotic vegetation (as defined in the
Landscape STAR 1996) is also expected to
improve soil productivity and function.
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Table 4-2. Trends in Forest Vegetation, UCRB Planning Area.

Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7

10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr
Lower Montane (Dry Forest)
early ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+
mid 0 -- 0 -- ++ 4+ ++ 4+ ++ - ++ - 0 0
late multi 0 - 0 - 0 0 0 0 0 0 0 0 0 -
late single 00 + 00 + + ++ + ++ + ++ + ++ 00 +
Montane (Dry and Moist Forests)
early 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mid + ++ + ++ + ++ + ++ + ++ + ++ + ++
late multi + ++ ++ 4+ + ++ + ++ + ++ + ++ ++ 4+
late single 0 0 0 0 0 0 0 0 0 0 0] 0 0 0
Subalpine (Moist and Cold Forests)
early 0 0 0 0 0 0 0 0 0 0 (0] 0 0 0
mid 0 0 0 0 0 - 0 - 0 - 0 0 - ++
late multi ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+ ++ 4+
late single 0 0 0 0 0 0 0 0 0 0 0] 0 0 0

This table shows trends in Forest vegetation in 10 years and 100 years relative to the historical range of variability for lands
administered by either the Forest Service or the BLM in the UCRB planning area.

Currently within HRV: moves out (-); no change (0)

Currently outside HRV: moves in (++) ; moves farther out (--); moves toward (+); no change (00)

Abbreviations used in this table:
HRV = historical range of variability

Source: Adapted from in Quigley, Lee, and Arbelbide (1997).

Based on the noxious weeds and cheatgrass
evaluation of alternatives (Karl 1996, in
Quigley, Lee, and Arbelbide 1997), the trends in
exotic vegetation were modified. Negative
trends reflect ranks in Karl (1996, in Quigley,
Lee, and Arbelbide 1997) that show that
rangeland PVGs, as a whole, would continue to
be infested with noxious weeds and cheatgrass.
Positive trends reflect ranks that show that the
alternative is expected to result in prevention of
further spread of noxious weeds and cheatgrass
and some reclaiming of the rangeland PVGs, as
a whole.

As indicated in table 4-3, Alternative 7 would
have the greatest movement of terrestrial
communities toward historical range of
variability. Alternatives 1, 3, 4, 5, and 6 would
provide the same, but slightly less movement
toward historical range of variability than
Alternative 7, while moving some of the upland
woodland out of historical range of variability.
The positive trends are across the upland
herbland, while upland shrubland remains
stable. Alternatives 3, 4, 6, and 7 would provide
the most reduction in spread of exotics.
Alternatives 3 and 4 would provide a high

likelihood that rangeland soil productivity can
be sustained, with Alternatives 3 and 4 being
the highest.

Watershed Restoration and Road
Closures that Restore Soil and
Hydrologic Function

Restoration activity that restores soil properties
and the soils’ ability to absorb, store, and
release water, as well as to provide a healthy
medium for plant growth, would aid in the
restoration and sustainability of soil
productivity. Since roads result in organic
matter and mineral soil loss and alter
hydrologic networks and patterns, road closure
that restores soil and hydrologic function would
provide substantial benefits to the soil resource.

Forestland

Alternatives 4, 6, and 7 would provide the
highest levels of road restoration. Because
Alternative 7 takes a more passive approach to
restoration, it is anticipated that the majority of
road closures would not be directed at soil and
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Table 4-3. Trends in Rangeland Vegetation, UCRB Planning Area.

Alt 1 Alt 2 Alt3 Alt 4 Alt 5 Alt 6 Alt 7
10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr
Exotics -- -- - - + + + + - - - - - -
Upland herbland ++ ++ ++ 0 ++ ++ ++ ++ ++ ++ ++ o+ ++ o+
Upland shrubland 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upland woodland + - + -- + - + -- + - + - + ++

This table shows trends in Rangeland vegetation in 10 years and 100 years relative to the historical range of
variability for lands administered by either the Forest Service or the BLM in the UCRB planning area.

Currently within HRV: moves out (-); no change (0)

Currently outside HRV: moves in (++) ; moves farther out (--); moves toward (+); no change (00)

Abbreviations used in this table:
HRV = historical range of variability

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

hydrologic function, and therefore in the short
term may present a higher risk to soil and
hydrologic function than if they remained open.

Rangeland

Alternatives 4 and 7 would provide the highest
levels of road restoration in rangeland
environments, and Alternative 6 would provide
the next highest level. Alternative 7 may
increase short-term risks where roads in
sensitive landscapes are not actively restored.

Alternatives 1, 2, 3, and 5 propose the same
level of road closure, which are substantially
lower than Alternatives 4, 6, and 7.

Cumulative Effects on Soil
Productivity

Alternatives 4 and 6 would have the highest
likelihood of restoring, conserving, and
maintaining soil productivity and function in
forest environments; Alternatives 3, 4, and 6
are highest in rangeland environments. This is
because soil disturbance would be lowest,
coarse and standing wood levels are considered
to be adequate in forested environments, there

would be high movement of vegetation
conditions toward historical range of variability,
and there would be high levels of watershed
and road restoration. Alternative 6 would have
less soil disturbance than Alternative 4, but
Alternative 4 would have higher watershed and
road restoration. Alternative 7 could also be
fairly high in restoration and protection of soil
productivity, because of the combined benefits
of woody material on site and uncertainty of soil
disturbance levels, but this alternative does not
move vegetation conditions toward historical
range of variability as well as Alternatives 3, 4,
and (except in rangelands). Alternatives 3, 4,
6, and 7 also provide the greatest reduction in
exotics in rangelands. Also, the risks of road-
related effects from lack of active restoration in
Alternative 7 could outweigh the benefits, at
least in the short term. Alternative 7 would
have the least amount of potential soils
disturbance in rangeland riparian areas.
Alternatives 1 and 2 would be the least likely to
restore, maintain, and protect soil productivity
and function in both forestlands and
rangelands. This is because of the lack of
watershed and road restoration, vegetation
movement towards historical range of variability
is slow, soil disturbance is minimally reduced,
and there are no required minimum levels of
coarse wood in forestlands.
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Ai r Qu al ity prescribed burning, the area affected is

usually large, resulting in episodes in
which large amounts of prescribed fire are

) occurring.
Assum ptions
0 For modeling purposes, we can select
Visuals and Smoke representative weather conditions in early

The following assumptions were made by the

spring, late spring, and fall when prescribed
fire would occur.

EIS Team:

O Wildfires and prescribed fires do not occur
evenly spaced throughout the year, but
rather occur in a pattern more likely defined
as episodes:

0 For wildfires, a combination of weather

0 For modeling purposes, we can select
representative weather conditions in
summer when an active wildfire would
occur.

Other Pollutants

The following major assumptions were made by

conditions and ignition sources (usually the Sci(?nce Integratiqn Team during their
lightning) needs to occur. When weather evaluation of alternatives:
associated with intense fire behavior and
multiple ignitions occurs, the result can O Most air pollutants that affect the BLM- and
be multiple large fires. These large fires Fores.t Servic‘e—admini'stered lands come
result in the majority of all acres burned from industrial or agricultural sources, or
due to wildfire. auto emissions off public lands.

OIn the case of management-ignited O Management of BLM- and Forest Service-
prescribed fire, weather is a primary factor administered lands can reduce potential
in determining if an area can be burned effects of both air pollutants and climate
under conditions that will meet the change by reducing stress on biotic
objectives of the fire. When the weather communities (plants and animals) through
conditions become favorable for managing to promote landscape health and

diverse native species.

Summary of Key Effects and Conclusions N

[ The dispersion modeling assessment indicates that there may be significantly greater impacts from wildfires
than from prescribed burning. However, due to limitations of this analysis, comparison of the model
estimates with the National Ambient Air Quality Standards is not possible. Compliance of prescribed
burning impacts with the National Ambient Air Quality Standards should be evaluated at a subsequent
planning level.

[J Increased haziness (a reduction in viewing distance and ability to detect finer features on the landscape)
would likely result from the increases in prescribed burning proposed in Alternative 3 through 7. Large
wildfires result in more of the project area affected by haze. It can be inferred that the higher concentrations
of emissions associated with these wildfires would reduce visibility in affected areas more so than the
highest levels of prescribed fire. However, a higher frequency of visibility impacts would result from
prescribed fire than wildfire.

] Other criteria pollutants are not likely to have an impact on public health because of the small levels
produced and the rapid dilution or modification of these substances within relatively short time frames.
However, the potential effects of air pollutants impacting plants and animals on public lands could be
mitigated by managing to minimize stress and through monitoring. The effects of alternatives on landscape
health provide an indicator for reducing stress on plant and animal habitats with Alternatives 3, 4, 6, and 7
having the greatest ability, and Alternatives 1, 2, and 3 providing almost no improvement in landscape
health that would reduce stress. Monitoring and prediction of potential effects with feedback to the EPA
would be best addressed under Alternatives 6, 4, and 3 respectively, with 7 and 5 at moderate levels, and 2

and 1 at the lowest levels. J
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O Information from monitoring pollutant
deposition and effects on BLM- and Forest
Service-administered lands can be used to
reduce potential for pollutants and to
improve the prediction capability of source/
receptor relationships through the Clean Air
process.

Causes of the Effects of Each
Alternative on Air Quality

O Wildland fires, both wildfire and
management-ignited prescribed fire, affect
air quality.

OThe impacts of wildfire and management-
ignited prescribed fire on air quality vary
because of the differences in distribution of
acres burned, the amount of fuel consumed
per acre (due to fuel moisture differences),
and the typical weather conditions in which
spring and fall prescribed fires occur.

Methodology: How Effects on
Air Quality were Estimated

A model was used to assess the impacts of
wildfire and management-ignited prescribed fire
smoke on air quality within the interior
Columbia Basin. Estimates were made of the
effects of particulate matter emitted from recent
wildfires on health standards and visibility, and
from a range of management-ignited prescribed
fire that could result from the land
management alternatives under consideration
for the EIS.

Wildfires and prescribed fires are compared
because of the belief that aggressive fuel
treatment can significantly reduce the
likelihood of large damaging wildfires, and
because prescribed fire is proposed as a major
fuel treatment alternative in the project area.
The belief that fuel treatment can reduce the
impacts of wildfires has been common among
fire managers for years, has been witnessed in
the field, and has been demonstrated by a
study completed in northeast Oregon (Schaaf
1996).

The dispersion model used to assess the effects
of wildland fire on air quality was planned
before the alternatives were formulated. When
the contract for the analysis was awarded, the

prescribed fire activity levels associated with
each alternative had not yet been determined,
although it was assumed that it would likely be
more than current levels. Therefore, prescribed
fire scenarios that contained estimates of
current types and levels of prescribed fire
activity and increments of additional burning
were modeled. Wildfire scenarios were based
on daily acres burned in actual wildfire
occurrence scenarios. Analysis of specific levels
of prescribed fire proposed in each alternative
could not be conducted.

A set of four meteorological databases was
constructed by integrating terrain with actual
atmospheric conditions experienced during five-
to eight-day time periods in 1990 (EPA
unpublished). These episodes represented
typical weather and smoke dispersion
conditions for the spring and fall prescribed fire
season and for summer wildfires. The
databases included wind fields and other
meteorological information that affect smoke
dispersion. The episodes were:

0An early spring episode (March 27 through
31) representing typical prescribed burning
conditions in the southern part of the
Columbia River Basin below the 46th
parallel.

OA late spring episode (May 4 through 11)
representing prescribed burning conditions
in the northern part of the Columbia River
Basin above the 46th parallel.

OA summer episode (August 6 through 13)
during which a large number of wildfire
acres burned.

OA fall episode (October 14 through 19)
representing fall burning conditions for both
the northern and southern parts of the
Columbia River Basin.

Prescribed Fire Scenarios

For the analysis of spring and fall prescribed
fire smoke, eight different emission scenarios
were evaluated — a base level representing
current prescribed fire activities plus additional
increments of prescribed burning. The estimate
of a base level to represent current prescribed
fire was made from a count of all the
management-ignited prescribed fires in 1990
from Forest Service and Bureau of Land
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Management units in the project area.
Although accurate locations and vegetation
types burned were generally unavailable,
previous work (Peterson 1992) estimated the
proportion of all prescribed fires that occur in
each of four general vegetation types (mixed
conifer, ponderosa pine, shrub/grass, and
grass) in spring and fall (table 4-4.) The
baseline prescribed fires were allocated to these
four vegetation types according to the
proportions estimated by Peterson (ibid). Using
the Geographic Information System (GIS), fires
were placed on the landscape by randomly
selecting locations of the assigned vegetation
type. The efficiency of combustion and hence
the amount of smoke produced is
characteristically different for pile burns,
underburns, and broadcast burns. Every
prescribed fire was therefore coded to one of
these three fire types according to the
proportion of each of these fire types that
typically occurs. The fuel loading (volume of
downed woody material by size classes, litter,
and duff) used for the four vegetation types
represented average loadings (Huff et al. 1995).

For the spring and fall prescribed fire
meteorological databases, eight different
emission scenarios were evaluated — a base
level (current levels) of prescribed fire plus
additional increments of fire. The base level of
prescribed fire models the amount and
distribution of fire among fire types and cover
types that represent peak levels of weekly
prescribed fire activity during early spring, late
spring, and fall of 1990. The base scenarios
that characterize each period include the

number of burned units, unit sizes, vegetation
types, and fire types (underburns, broadcast
burns, and pile burns). In each of the two base
spring scenarios, 1,586 prescribed fire acres
were modeled; for the base fall prescribed
burning period, 13,883 acres were modeled.
Additional modeled scenarios increased
increments of prescribed fire up to 16 times the
acreage of prescribed fire estimated to burn
currently (see table 4-9 for a list of scenarios).
Sixteen times current spring acreage is
approximately 25,400 acres in a six-day period
within the ICBEMP area, while for the fall
burning period, 16 times current acreage is
222,000 acres.

Wildfire Scenarios

For the summer weather period, nine wildfire
scenarios were developed, based on an estimate
of daily acreage and types of fuels burned by
wildfires during the period August 8 through
13, 1990; July 27 through August 3, 1994; and
August 20 through 27, 1994. In addition,
emissions were calculated for these wildfire
scenarios assuming that only 50 percent and
25 percent of the actual acres burned, in order
to estimate air quality impacts for less active
wildfire periods. Data on location, size, and
acres burned per day for fires on all ownership
(Federal and State) were obtained from records
kept at the National Interagency Coordination
Center (daily “incident management situation
reports”). Only those wildfires 100 acres and
larger were used in this analysis because these
larger fires make up the vast majority of the
wildfire acres burned. Based on best

Table 4-4. Percentage of Prescribed Fires, Project Area.

Vegetation Type

Spring Prescribed Fire

Fall Prescribed Fire

Grass

Shrub
Ponderosa Pine
Mixed Conifer

percent

13
19
5

62

Q0
& N -

This table shows the estimated percentage of prescribed fire for four general vegetation types for the project

area.

Source: Huff et al. (1995).
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information about location and plant
community in which the wildfires occurred,
each fire was classified as one of the four
vegetation types (mixed conifer, ponderosa pine,
shrub/grass, and grass). The origin of the fire
was used to place the fire for modeling
purposes, and acres burned per day were used
to calculate emissions. Cumulative impacts of
emissions were modeled for the eight days of
meteorological data.

Use of Models

The modeling domain covers an area that is
about 800 miles by 660 miles. This area
includes all of the Columbia River Basin and an
appropriate buffer zone around the edges of the
area of interest to allow the consideration of
recirculating wind flows and boundary effects.
The area was divided into 3,445 cells, each
about 154 square miles (400 square km).
Particulate levels and changes in visibility were
estimated for each of the grid cells.

Particulate emissions and heat release rates
were calculated for each prescribed fire and
wildfire source, using the Emissions
Production Model (Sandberg and Peterson
1985). CALPUFF, an advanced Lagrangian puff
model (Scire et al. 1995), was used to produce
estimates of ambient concentrations of
particulate matter smaller than 10 microns
(PM, ), estimates of particulate matter less than
2.5 microns (PM, ), and estimates of related
visibility impacts. The concentration estimates
were averaged over 24 hours to correspond to
the averaging timber of the National Ambient
Air Quality Standards (NAAQS) and prevention
of Significant Deterioration (PSD) Increments
for PM  developed under the Clean Air Act.
The 24-hour NAAQS for PM, is 150
micrograms per cubic meter (Hg/m?. A NAAQS
for PM, has not been established, however a
value of approximately 60 (lg/m? is under
consideration. To evaluate the air quality
impacts of the prescribed burning and wildfire
emissions, threshold values equivalent to these
two concentrations were employed, not to serve
as an assessment of compliance with the
NAAQS, but to provide an indication of whether
or not the forest and rangeland burning
emissions by themselves may be expected to
lead to widespread, regional-scale exceedances
of the NAAQS. As described in the section
below on limitations to the modeling, model
predictions are not cumulative impacts of all

sources, and, therefore, this comparison does
not constitute an appropriate evaluation of
NAAQS impacts.

Model outputs included maps showing 24-hour
average concentrations of particulate for each
scenario. Tables for each prescribed fire and
wildfire scenario (tables 4-6 through 4-11)
depict the number of grid cells that exceed
Clean Air Act standards for PM , or 150
micrograms per cubic meter (150 pg/m?).
Although there is no currently established
standard for PM, , tables were developed
showing number of grid cells that exceed an
assumed threshold of 60 micrograms per cubic
meter (60 pg/m?. Caution must be used in
interpreting these data, since the background
level of particulate matter was not included
because of its significant variation within the
project area. However, sources for most
background particulate are blowing dust and
winter wood stove smoke, which are present
when there is little prescribed fire activity.

Effects on visibility resulting from smoke
production by the various scenarios were
assessed using a haziness index, expressed in
deciviews (Pitchford and Malm 1994). A change
in one deciview corresponds to an approximate
10 percent change in the light extinction
coefficient, which is considered a small, but
perceptible decrease in visibility. When
considering the impacts of smoke production
upon visibility, it should be noted that in areas
where the air is clean and visibility is good, a
relatively small amount of smoke can be
perceptible. If an area has relatively poor
visibility, a greater amount of smoke is required
to create a perceptible change.

Assessing the impacts of a range of land
management alternatives on air quality is a
complex matter, particularly when performed
for an area as large as the interior Columbia
River Basin. This is the first programmatic EIS
to attempt quantitative evaluation of the
impacts of prescribed burning and wildfire
emissions on air quality. At most, other
analyses of this scope have estimated aggregate
emissions resulting from different land
treatments. For this assessment, emissions
input were derived from recently developed
databases on vegetation types and emissions,
and actual wildfire data and smoke
management information. The air quality
dispersion model used in this analysis,
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CALPUFF, has been recommended for regional-
scale analysis by the Interagency Work Group
on Air Quality Modeling. (The Interagency Work
Group on Air Quality Modeling is composed of
representatives from the Environmental
Protection Agency, the Forest Service, the
National Park Service, and the Fish and Wildlife
Service. Composed of air modeling experts, the
Interagency work Group was formed to review,
identify, and recommend candidate air quality
simulation modeling techniques that can be
used to estimate pollutant concentrations over
long transport distances. The Phase I
recommendations of the Group recommended
the use of the MESOPUFF Il model. The Phase
II recommendations [currently under
development] are expected to recommend the
use of CALPUFF.) CALPUFF was selected for
its capabilities to simulate temporally and
spatially varying emissions and meteorological
conditions, features that make it superior to
more commonly used regulatory models. With
these features, CALPUFF has the potential to
more realistically simulate complex wind flows
associated with the mountainous terrain of the
project area. Furthermore, CALPUFF was
recently modified to include new algorithms for
simulating multiple buoyant air sources, which
are intended to provide a realistic
characterization of the types of sources
associated with forest and rangeland burning.

To understand the significance and proper
application of the results of these modeling
analyses, it is essential to note the limitations
of the analysis conducted. CALPUFF’s
sensitivity and performance have not been
evaluated, and the accuracy and potential
biases of the model relative to its application to
forestry burning sources are unknown.
Because no thorough model evaluation has
been conducted, the results from this modeling
exercise are expected to be less reliable than
those developed in typical regulatory
evaluations of National Ambient Air Quality
Standards attainment. Care should be taken
when comparing these modeling results with
those conducted for evaluating non-attainment
areas. Standard particulate matter National
Ambient Air Quality Standards modeling for
non-attainment areas employs worst-case
assumptions to provide certainty that health
based standards will not be violated.

This modeling analysis evaluated impacts of
wildfires and management-ignited prescribed

fires on a regional scale. Use of a fairly coarse,
20 kilometer receptor grid was required to
provide coverage over the entire project area.
Because the coarse grid analysis could not
define local-scale maximum air quality impacts,
it was intended that a fine-scale analysis using
a 100 meter receptor grid also be conducted.
However, resource limitations prevented the
completion of an adequate fine-scale analysis.
While this regional approach is appropriate for
a programmatic EIS, it cannot be used to
assess impacts of burning on attaining the
NAAQ@S at any individual location.

The quality of ambient air is defined by the
cumulative effect of all sources, but this
analysis did not evaluate the sources of
particulate pollution other than prescribed fire
and wildfire. The impacts from stationary
sources like factories and pulp mills and major
area sources such as automobiles were not
included. Cumulative impact estimates could
not be made, and the question of NAAQS
attainment could not be answered at this
regional scale. This analysis does suggest that
wildfire impacts are significantly greater in
magnitude than prescribed burning impacts,
although the relative frequency of such impacts
was not modeled.

The general approach used in constructing this
air quality impact assessment was to portray
typical, as opposed to worst-case, air quality
impacts from various levels of prescribed fire
and wildfire. The modeling effort used
meteorological data that was representative of
the prescribed fire and wildfire season. Had
worst-case dispersion conditions been used in
the model, much higher air quality impacts
would likely have resulted.

The emission rates for understory burns were
estimated with the Emissions Production Model
(EPM). This model was developed by the Forest
Service to predict particulate emissions from
pile and broadcast burning of harvest residues,
not from understory burning. While the
application of EPM to understory burning
introduces additional uncertainty to the
analysis, experts believe the Emissions
Production Model should not necessarily be
biased in this application, and it therefore is the
best tool available for estimating emissions
from understory burning. (Research is
currently underway to develop an improved
technical basis for applying EPM to a wider
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range of prescribed fire types, including
understory burning.)

The analysis assumed that prescribed fires are
ignited at 11:00 am, which results in the
release of the bulk of the emissions during the
unstable daytime hours when vertical mixing is
enhanced and the smoke plume is likely to be
dilute relatively quickly. Some prescribed fires
are active during the stable nighttime hours
and have the potential to produce higher
ground level impacts due to lower plume
heights and less favorable dispersion
conditions. It was also assumed that the size of
the source area is equal to the acreage burned,
which may tend to overestimate the local
dilution of pollutants, particularly during the
early portion of the fire. It is thus possible that
this analysis underestimates the amount of
particulate matter and subsequent air quality
impacts associated with each prescribed
burning scenario.

Smoke and effect on visuals were evaluated in
the Evaluation of Alternatives. Similar methods
were used for comparison of wildfire and
prescribed fire scenarios. In addition, the
CRBSUM model was used to compare overall
levels of smoke production.

Effects of the Alternatives on
Air Quality

Prescribed fire is the only planned action that
would affect air quality at the broad scale.
When wildfires occur, visibility would decrease
substantially more than during prescribed
burning. However, prescribed burning would
affect air quality more frequently. In the long
term, wildfires may decrease in frequency for
alternatives which implement high levels of
prescribed burning. Results of the analysis of
prescribed fire are compared to the effects of
wildfire on air quality. The effects of the
alternatives on two different aspects of air
quality were assessed — effects on the amount
of particulate matter released (a component of
the National Ambient Air Quality Standard
[NAAQS]), and the effects of the alternatives on
visibility. Results presented are for the entire
ICBEMP area.

The midpoint of the total amount of prescribed
fire proposed for each alternative in tables 3-6

and 3-7, were compared to the level of prescribed
fire in Alternative 1, no-action (table 4-5).

The level of management-ignited prescribed fire
would be highest in Alternative 4. The ratio of
prescribed fire in Alternative 4 to current levels
is 3.05. The prescribed fire scenarios that were
modeled are for individual weeks of
representative activity, but they include
increments up to 16 times current levels.
Because the highest level in any alternative is
only three times current levels, we can assume
that the smoke modeling that was conducted
likely encompasses the highest level of
management-ignited prescribed fire.

Criteria Pollutants

Ozone and carbon monoxide are criteria
pollutants also produced by wildland fire.
Ozone is a byproduct of prescribed burning, but
these fires are generally spatially and
temporally dispersed, so potential ozone
exposures from prescribed fire are infrequent
(Sandberg and Dost 1990). Carbon monoxide is
rapidly diluted at short distances from a
prescribed burn and poses little or no risk to
community health (Sandberg and Dost 1990).
Other non-criteria, but potentially toxic,
pollutants are emitted by prescribed burning.

Effects of other pollutants were evaluated based
on the review in the Landscape Ecology chapter
of the Assessment of Ecosystem Components,
correlation with landscape health, and
emphasis on monitoring and prediction. In
particular, alternatives that would provide
management emphasis on a diversity of
habitats and species which would be less
susceptible as a biotic community to air
pollutant effects were given higher ratings.

Predicted Air Quality Impacts

The modeling conducted for this analysis was
intended to compare the regional impacts of
different land management practices over
millions of acres of land. The size of the area of
concern and the scope of the programmatic
changes discussed in this EIS dictate the use of
a large modeling domain and a relatively coarse
grid of receptors where impacts are estimated.
Because many air quality impacts, such as
compliance with the NAAQS, are predominately
determined by localized conditions, a modeling
analysis used to evaluate programmatic
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Table 4-5. Prescribed Burning  Activity, Project Area.
At 2 At 3 At 4 At 5 At 6 At 7
Ratio 10 225 3.05 182 273 181
A X At 1)
Source:  Chapter 3 Tables 3-6 and 3-7.

changes cannot really answer whether NAAQS
will be attained or violated. At best, analysis at
this level can give a general assessment of
relative impacts from prescribed burning and
wildfires, by alternative.

None of the 154 sq. mile grid cells exceeded
threshold values (150 pg/m?) for 24-hour
averages of PM  concentrations in any of the
prescribed fire scenarios. None of the
prescribed fire scenarios exceeded the assumed
threshold of 60 pg/m?® for PM, .. However, the
wildfire scenarios estimated concentrations
above both of these threshold values.

The predicted number of cells that exceed the
PM threshold are shown in table 4-6 for the
three wildfire scenarios, based on actual
occurrence during July 27 through August 3,
1994. Emissions based on actual acres burned
(100 percent of acres burned) had 190 grid cells
that exceed the PM  threshold value, the
highest number of grid cells with PM
violations of any of the three wildfire episodes.
When the levels of wildfire activity were
reduced, the number of grid cells that exceeded
the PM  threshold also decreased. For a
wildfire scenario based on 50 percent of actual
acres burned, 45 grid cells exceeded the
selected threshold. When the wildfire activity
level considered was reduced to 25 percent of
the actual acres burned, 4 grid cells exceeded
the threshold (table 4-6).

The wildfire scenario based on the actual
location and acres burned in the period August
6 through 13, 1990 (table 4-7) resulted in 443
grid cells for actual acres burned that exceeded
the PM, , threshold, the greatest number of any
of the three scenarios. When it is assumed that
only 50 percent and 25 percent of the actual
acres burned, the 60 pg/m? threshold is
exceeded for 207 and 83 grid cells, accordingly.

All three levels of simulated wildfire activity
(100 percent, 50 percent, and 25 percent) for
the third wildfire scenario, based on the
location and daily acreage burned for the period
August 20 through 27, 1994, also produced at
least some days for which particulate levels
exceeded the selected threshold. This threshold
value was exceeded in 81, 13, and 3 grid cells
for the 100 percent, 50 percent, and 25 percent
simulations of actual acres burned,
respectively.

The predicted concentrations of particulate
matter for the prescribed fire scenarios are
substantially lower than the wildfire scenarios
for several reasons: (1) higher fuel moisture
levels during management ignited prescribed
fires compared to wildfires generally result in
less fuel consumed per acre of prescribed fire
than per acre of wildfire; (2) smoke dispersion
conditions during the spring and fall prescribed
burn episodes are better; and (3) prescribed
fires are dispersed across the landscape, rather
than being concentrated in a few locations.
Although a compensating factor is the larger
buoyancy and potentially higher plume rise of
the wildfire plumes compared to the smaller
prescribed fire plumes, the wildfire plumes
eventually mix down to the ground and result
in higher ground-level concentrations of
particulate matter.

Visibility

The number of grid cells where the increase in
haziness (decrease in visibility) exceeded one
deciview (a 10 percent change equals 1
deciview) was computed for each simulation.
Tables 4-8, 4-9, and 4-10 show the number of
grid cells (of the total 3,445) with impaired
visibility for each prescribed fire scenario,
March, May, and October. The average values
show that the visibility impairment is fairly
equivalent between the March and May
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Table 4-6. Summer Wildfires Scenarios 7/27 through 8/3/94, Project Area.

Number of Grid Cells with PM_, Concentrations Above 150 pug/m?

Acres
Burned Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Total
Actual 1 1 12 55 56 29 26 10 190
50% of Actual 0 0 4 20 16 0 5 0 45
25% of Actual 0 0 0 1 3 0 0 0 4
Abbreviations Used in this Table:

PM, - Partculate matter less than 10 microns.

pg/m23 - Micro grams per cubic meter.

Source:  Scire and Tino (1996).

scenarios (tables 4-8 and 4-9), while the
October scenario (table 4-10) has much greater
loss of visibility. The greatest visibility
impairment for the three-times-current-level
scenario which approximates Alternative 4, is
355 grid cells, or about 10.3 percent of the total
on a single day of the October prescribed fire
scenario (table 4-10).

Table 4-11 displays the number of grid cells in
which visibility decreased by at least one
deciview for the nine wildfire simulations. Even
the lowest levels of acreage of the three
scenarios (25 percent of actual) show a higher

average visibility impairment than three times
the current level of prescribed fire. The average
area with decreased visibility using actual
wildfire acreage for the three wildfire episodes
exceeds the 16-times-current levels of
prescribed burning activity in the March, May,
and October prescribed fire simulations.
However, visibility impacts from prescribed fire
are expected to occur more frequently than
visibility impacts from wildfire, because the
number and size of wildfires varies considerably
among years, while prescribed fire activities
occur almost every year, during early to late
spring, and in the fall.

Table 4-7. Summer Wildfires Scenarios 8/6 through 8/13/94, Project Area.

Number of Grid Cells with PM_, Concentrations Above 150 pg/m?

Acres
Burned Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Total
Actual 0 0 5 41 65 130 157 45 443
50% of Actual 0 0 2 4 24 75 100 2 207
25% of Actual 0 0 1 2 9 42 29 0 83
Abbreviations Used in this Table:

PM, - Paticulate matter less than 10 microns.

pg/m2 - Micro grams per cubic meter.
Source:  Scire and Tino (1996).
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Table 4-8. March Prescribed Burn Scenarios, Project Area.

Number of Grid Cells with Perceptibly Decreased Visibility

Amount of Prescribed Fire 3/27 3/28 3/29 3/30 3731 Average
Current level 21 17 17 5 12 14
2 times current 21 33 27 16 20 23
3 times current! 28 38 59 46 28 40
4 times current 46 42 64 37 44 47
6 times current 46 65 72 42 51 55
8.5 times current 84 84 112 79 81 88
11 times current 149 92 147 133 125 129
16 times current 154 132 183 197 127 159

'Approximately highest level in range of alternatives.

Source: Scire and Tino (1996).

Table 49. MayPrescribed Burn Scenarios, Project Area.

Amount of Number of Grid Cells with Perceptibly Decreased Visibility
Prescribed  Fire 5/4 5/5 5/6 5/7 5/8 5/9 5/10 5/11 Average
Current  level 11 13 9 12 16 14 13 0 11

2 times current 20 52 22 39 40 23 0 0 25

3 tmes current ! 44 61 33 35 50 15 0 0 30

4 times  current 56 52 38 68 58 15 9 0 37

6 times current 71 114 72 87 129 26 0 0 62

85 times current 108 112 80 100 107 64 7 0 72

11 times current 119 138 106 145 218 88 10 0 103

16 times current 142 249 158 128 210 131 136 0 144

tApproximately ~ highest level in range of altematives.
Source:  Scire and Tino (1996).

Table 4-10.Fall  Prescribed Burn Scenarios, Project Area.

Amount of Number of Grid Cells with Perceptibly Decreased Visibility
Prescribed  Fire 10/14 10/15 10/16 10/17 10/18 10/19 Average
Curent  level 109 40 76 80 64 147 65
2 times current 162 111 158 149 121 231 117
3times current ! 295 166 248 224 241 355 191
4 times current 399 320 332 334 312 476 272

6 times current 510 477 612 502 423 623 393
85 times current 707 700 886 751 609 844 562
11 times current 782 805 1176 941 729 1038 684
16 times current 792 836 1307 1239 680 1099 744

tApproximately  highest level in range of aftematives.
Source:  Scire and Tino (1996).
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Table 4-11. Summer Wildfire Scenarios,

Project Area.

Wildfire Number of Grid Cells with Perceptibly Reduced Visibility

Episode Acreage Levels Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Average

8/8-8/13/90 25%of Acres 9 103 107 281 432 685 910 1061 449
50%of Acres 19 215 242 470 737 1080 1314 1597 709
Actual  Acres 26 322 402 757 1077 1541 1900 2238 1033

7/27-8/3/94 25%of Acres 88 551 636 792 768 1043 1194 1443 814
50%of Acres 104 735 1040 1434 1363 1543 1820 2089 1266
Actual  Acres 130 914 1327 1859 1807 2092 2305 2570 1625

8/20-8/27/94 25%of Acres 82 471 767 878 808 979 1186 1468 830
50%of Acres 109 599 976 1177 1075 1294 1723 2155 1139
Actual  Acres 159 720 1121 1408 1350 1735 2383 2437 1414

Source: Scire and Tino (1996).

The results from the CRBSUM modeling of
smoke displayed differences among alternatives
for total smoke production when wildfire and
prescribed fire were combined. Alternatives 4
and 6 would provide the highest levels of smoke
reduction through emphasizing planned
ignitions of short duration prescribed fires that
have high smoke dispersion, using
intergovernmental coordination. Alternatives 3
and 5 would provide moderate levels of smoke
reduction and Alternatives 7, 1, and 2 would
provide the lowest levels of smoke reduction.

Management of BLM- and Forest Service-
administered lands can not strongly influence
the source of pollutants or climate change.
However, the potential effects of air pollutants
and climate change on biotic communities can
be mitigated through managing to minimize
stress on vegetation and through monitoring.
Alternatives that would result in rapid
transition to healthy, functioning landscapes
would provide the best option for reducing
potential negative effects. In addition,
alternatives that would result in a diversity of
species adapted to their appropriate site
conditions would have higher potential to
sustain productivity. Alternatives that
emphasize the recovery of key dominant species
that have declined, such as western white pine,
whitebark pine, ponderosa pine, aspen,
bluebunch wheatgrass, and native shrub
species, would have higher potential for
resiliency to air pollution and climate change.

Some species, such as ponderosa pine, are
much more vulnerable to air pollution than
other species. Alternatives that would promote
technology to select genetic varieties of plant
species that are resistant to effects from
pollution would have higher potential to
promote resiliency. Alternatives that would
encourage monitoring of deposition and effects
of air pollutants, and would help to predict
pollution source/receptor relationships and risk
of effects would more likely sustain ecosystem
diversity and productivity.

The effects of alternatives on landscape health
provide an indicator for reducing stress on
biotic communities. Alternatives 3, 4, 6, and 7,
would have the greatest ability to improve
landscape health; Alternatives 1, 2, and 5
would provide almost no improvement in
landscape health that would reduce stress. For
further information see Effects on Landscape
Health later in this chapter. Monitoring and
prediction of potential effects (with feedback to
the EPA) would be best addressed by
Alternatives 6, 4, and 3 respectively, with 7 and
5 at moderate levels, and 2 and 1 at the lowest
levels.

Conclusions

Fires emit large amounts of particulate matter
and other pollutants relative to other sources of
air pollution. Most of the alternatives presented
in this EIS would increase the amount of
prescribed burning conducted for forest and
rangeland management. This analysis has
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attempted to evaluate the air quality impacts of
programmatic increases in prescribed burning.

In general, this analysis reveals that wildfire
impacts on air quality may be significantly
greater in magnitude than emissions from
prescribed burning. In part, this may be
attributable to the fact that several States
within the project area have smoke
management plans that only permit prescribed
fires during meteorological periods that are
favorable to the dispersion of smoke. However,
this analysis provides only a gross relative
assessment of the impacts from wildfire and
prescribed fire on air quality. Frequency of the
impacts was not considered. Scientific
limitations prohibit concluding that wildfires
will always pose a greater air quality hazard
than prescribed fires.

The air quality modeling also suggests that
prescribed burning particulate emissions
considered alone may not cause widespread,
regional-scale exceedances of the National
Ambient Air Quality Standards. However,
evaluation of ambient air and compliance with

the NAAQS is based on the cumulative impacts
from all sources of air pollution on ambient air.
This analysis did not assess the impacts from
other sources of particulate matter pollution.
The modeling analyses also did not adequately
assess the possibility for localized exceedances
of the NAAQS caused by prescribed burning
emissions. The modeling results do suggest
that regional-scale degradation of visibility is
possible due to prescribed burning emissions.

In order to evaluate programmatic changes in
land management alternatives, this analysis
was conducted on a very broad scale. While
this scale of analysis allows a general
comparison of alternatives, the broad scale of
this analysis may mask subregional and
smaller-scale impacts. More detailed air quality
analyses should be conducted at subsequent
planning levels when emissions can be more
accurately quantified and the locations and
meteorology associated with a specific planned
burn are known.

Effects of other pollutants are best addressed
through monitoring and management for
landscape health and monitoring.
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and animal species. Each subject area is
EffeCtS Of t h e discussed in the following order: summary of
= key effects, assumptions, limitations, causes for
AI te r n at I VeS O n the effects, methods for determining effects, and
T e r r e St r. i al the analysis of effects of the alternatives.

Ecosystem

Assumptions

This section presents the effects of alternatives

on forestlands, rangelands, and terrestrial plant The following major assumptions made by the

Science Integration Team during their

f Summary of Key Effects and Conclusions: N

O Overall, Alternatives 4 and 6 would be most effective in changing forest conditions to a more desirable pattern of forest
structural stages and composition. They would reverse these current undesirable trends: high amounts of mid-seral in
the dry and moist forests, high amounts of late-seral multi-layer in the dry and moist forests, less late-seral single-layer in
the dry forests, fewer large trees and shade intolerant species. Alternatives 3 and 5 would have slower transitions than
Alternatives 4 and 6. They would be less effective in restoring desirable structure and composition on the landscape.
Alternatives 1, 2, and 7 would be the least effective overall in reversing current declining trends in forest health.

Effects on Trends on Forestlands

O All alternatives would reduce the amount of mid-seral in the moist forests and move it within historical range of
variability in the long term. Alternatives 3, 4, and 6 would have the greatest reductions.

O All alternatives would reduce the amount of late-seral multi-layered moist forest and move within historical range of
variability in 100 years. Alternatives 1 and 5 would show greatest reductions but differences among alternatives would
be small.

O All alternatives would increase the late-seral multi-layered cold forest to within historical range of variability in the short
and long terms. Alternatives 1, 2, 6, and 7 would show the greatest increases but differences among alternatives would be
small.

O All alternatives would increase the late-seral single-layer dry forest in the long term. Alternatives 3 and 4 would have the
greatest increases due to restoration of late-seral multi-layered forest, followed by Alternatives 5 and 6.

O Alternatives 1 and 2 would lead to reductions in interior ponderosa pine, western larch, and western white pine.

O Alternatives 3 through 7 (outside reserves), would lead to increases in interior ponderosa pine, western larch, western
white pine, and large tree components in the short and long term.

Effects on Trends Toward the Desired Range of Future Condition in Forested Potential VVegetation Groups

O In the long term, forested potential vegetation groups would move toward their desired range of future condition more
effectively under Alternatives 3, 4, 5, and 6, than under Alternatives 1, 2, and 7.

Effects on Successional and Disturbance Processes Across the Project Area

O In Alternatives 1, 2, and 5 (in timber priority areas), young forest structures would tend to be relatively more uniform in
spacing and size, with smaller patch sizes and lower representation of large tree components than for Alternatives 3, 4, 6,
and 7.

O Alternatives 4 and 6 would result in young, mid-seral, and late-seral forest structures, composition, and disturbance
patterns that are more similar to historical conditions than the other alternatives. These alternative would be the most
successful in restoring western larch, western white pine, interior ponderosa pine, whitebark pine, alpine larch, and large
tree components.

O Alternatives 3 and 7 (outside reserves) would result in a mixture of uniform and non-uniform tree size and spacing in the
young forest stage. Alternative 7 (inside reserves) would result in uncharacteristically large patch sizes of young forest in
the short term.

0 Alternatives 1 and 2 would have more forests move from late-seral to mid-seral, and from mid-seral and late-seral single-
layer to late-seral multi-layer forest structure than the other alternatives. These alternatives would result in forest
structures and compositions that are most dissimilar to historical conditions.

O Alternatives 3 through 7 (outside reserves) would have higher transitions of mid- seral and late-seral multi-layer to late-
seral single-layer in the dry forests than the other alternatives.

Effects on Insects and Disease

O Alternatives 1, 2, and 7 would produce forest structure and composition with the highest susceptibility to insects and
disease.

Effects on Fire Regimes
0 Under Alternatives 1, 2, and 7 the amount of wildfire in dry and moist forests would be less than historical levels but the

amount of crown fire in dry forests would approximate historical levels. Alternatives 3, 4,5, and 6 would have lower
K levels of wildfire than the other alternatives in all forested potential vegetation groups. J
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evaluation of alternatives apply to both
forestlands and rangelands. Additional
assumptions that apply only to rangelands can
be found in the Rangelands section.

O Priorities for management actions within
forest and range clusters and potential
vegetation groups follow the themes of the
alternatives and the associated Columbia
River Basin Successional Model (CRBSUM)
prescription mapping. Priorities do not
follow the specific simulated response from
CRBSUM, which provides differences in
trends rather than specific amounts.

O Because of its broad scale, the Science
Integration Team (SIT) did not fully
characterize riparian conditions and trends
in the Scientific Assessment (Quigley, Lee,
and Arbelbide 1996); however, to
understand riparian conditions and trends,
they SIT sampled subwatersheds and
described trends related to disturbance and
management activities.

0The modeled amount and intensity of fires
may have underestimated actual conditions
in areas of high fuel loading and where
landscape patterns are significantly
different than they were historically.
Modeling was not able to account for blow
up fire behavior on large blocks of land with
contiguous fuels during extreme summer
weather conditions. The SIT recognized and
compensated for this in a qualitative
manner in the Evaluation of Alternatives.

UlIn general, Alternatives 1 and 2:

U Emphasize traditional management
treatments (existing plans).

O Rely heavily on even-aged timber
management strategies emphasizing
commodity production with mitigation for
other resource values.

O Alternative 1 does not have an overall cold

understanding of the role of nature- and
human-induced disturbance regimes and
how these can contribute to more
sustainable patterns and structures
across the landscapes.

OIn general, Alternatives 3 through 7:

ORely less on even-aged timber
management and focus strongly on
reversing the decline in large trees and
late-seral forest structure.

O Have a consistent approach and call for
management of aquatic and riparian
resources to occur in a landscape context.
A primary objective would be to maintain
or improve aquatic/riparian functions and
processes rather than to mitigate
commodity production.

O Have varying levels of increased emphasis
on hierarchically connected landscape
analysis for assessment of properly
functioning landscape patterns and
associated landscape health. This results
in differences in levels of restoration of
landscape patterns, habitat connectivity,
and ecosystem function, process, and
structure.

O Use treatments and strategies that are
based on landscape health rather than
driven by the production of commodities.

UlIn the long term, the alternative themes
and desired range of future conditions will
predominate and the potential conflict of
broad-scale themes and desired
conditions with fine-scale standards will
be resolved.

0 During each sub-basin review, there
would be a rating of risk and
opportunities throughout the sub-basins,
which would lead to an improved fit of
standards to the landscape.

water fish and riparian management Table 4-12 summarizes major differences in
strategy. Alternative 2 includes PACFISH assumptions made among alternatives by the
and INFISH standards. Landscape Ecology staff of the SIT. The table

rates each alternative against the following
O Reflect an understanding that some forest  basic assumption criteria:

and rangeland conditions needed
improvement. Since then, however,
agencies have increased their
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moves towards a landscape approach to
provide for connected habitats and flows of
resources. Watersheds dominated by BLM-
or Forest Service-administered lands have
the highest chance of achieving long-term
desired patterns.

O Successful Ability to Resemble Conditions/
Represent Processes ~ Management
develops the ability to assess and
implement landscape management to more
closely resemble desired landscape and
community conditions and processes both
temporally (through time) and spatially (on
the ground). Emphasis is on understanding
the limitations and options of the current
biological and physical conditions and
managing within that template.

[JHierarchical Assessment, Implementation,
Monitoring, and Evaluation ~ Inventory
programs and methods would be redesigned
to provide an integrated understanding of
ecological conditions and resource values at
many different scales.

[JPrioritization and Integration of Activities ~
Implementation of activities to produce
commodities and restore landscape
conditions is regionally prioritized during
subbasin review Oto integrate landscape,
aquatic, and terrestrial species, social, and
economic needs.

[JConcentration of Activities Temporally and
Spatially ~ Implementation of activities
tends to be concentrated temporally and
spatially.

[JRoad Management ~ New road construction
would generally occur in low sensitivity land
types, within the context of objectives
specifying no net increase in road densities
in any cluster. In moderate to high
sensitivity watersheds and land types, the
road management priorities are road
improvements or road density reductions.

[JIntegrated Fire Management ~ Fire
suppression and fuels management are
managed together. Fuels in wilderness and
semi-primitive areas are actively managed
to decrease fuel loading. Wildfires over 100
acres that escape initial attack are managed
in the context of broad-scale landscapes to
limit risk to lives, property, and resource
investments.

[JForest and Rangeland Integrated Landscape
Management ~ The design and
implementation of management activities
are integrated. Management emphasis is on
ecosystem processes.which are in sync with
biological and physical conditions of the
landscape. .

[JWoodland Potential Vegetation Group ~
Ecological integrity improves through time
by addressing conditions relative to the
effects of fire exclusion, excessive livestock
grazing, and the invasion of exotic forbs and
annual grasses. (See Rangelands
Assumptions.)

[JDry and Moist Forest Potential Vegetation
Groups ~ Ecological integrity improves
through time by addressing conditions
relative to the effects of tree harvest, roads,
fire exclusion, and insects and disease.

[JCold Forest Potential Vegetation Group ~
Ecological integrity improves through time
by addressing conditions relative to the
effects of harvest, roads, fire exclusion, and
insects and disease.

[JDry Grass, Dry Shrub, and Cool Shrub
Potential Vegetation Groups ~ Ecological
integrity improves through time by
addressing conditions relative to the effects
of fire exclusion, excessive grazing, and
invasion of exotic forbs and annual grasses.
(See Rangelands Assumptions.)

[JRiparian Potential Vegetation Group ~
Ecological integrity improves through time
by addressing conditions relative to the
effects of excessive grazing, invasion of
exotics, fire exclusion, and flooding
disturbances.

Limitations

The following limitations were considered in the
analysis of effects of alternatives:

O Projected effects of the alternatives on
extent of terrestrial communities and/or
structural stages within potential vegetation
groups are broad-scale effects (1km?
resolution). Hence, these effects do not take
into consideration smaller scale (mid-scale
or fine-scale) landscape patterns. However,
projected effects of the alternatives on fire
regimes and insect and disease
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Table 4-12.

Rating of Alternatives to Meet Landscape Integrity Assumption Criteria.

Landscape
Management Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
Landscape L-Does not provide ~ L-Does not provide =~ M-Emphasis on H-High emphasis M-Emphasis on H-High emphasis M-Within reserves
Approach a landscape a landscape local fix of existing on context and subregional on context and - no landscape
approach approach Plans. Less coordination at economic coordination at approach. Outside
emphasis on the ERU and ICRB efficiency. ERU and ICRB reserves-similar to
ERU and ICRB levels. levels. Alternative 3.
context.
L-Reserves may
Successful Ability ~ L-No emphasis to L-No emphasis to L-Local fix would M-Active L-Emphasis on H-Adaptive emphasize
to Mimic mimic conditions of ~ mimic conditions of  not provide for the mimicking of BPT  economic mimicking of BPT  wildfires and
Conditions/ BPT or represent BPT or represent necessary conditions and efficiency provides conditions and prescribed fires as
Represent associated associated technology associated impetus on only associated primary
Processes processes. processes. development or processes. subset of processes. disturbances
transfer and landscapes. while outside
coordination to reserves would be
achieve the similar to Alt 3.
assumption.
M-Less complete
Hierarchical L-Little emphasis L-Little emphasis L-Little emphasis M-Less complete L-Emphasis on H-Higher understanding of
Assessment, for the necessary for the necessary for the necessary understanding of economic emphasis for the BPT conditions
Implementation, larger scale larger scale larger scale BPT conditions efficiency provides  necessary larger and associated
Monitoring, and inventory, inventory, inventory, and associated for larger scale scale inventory, processes than
Evaluation monitoring, and monitoring, and monitoring, and processes than Alt  implementation, monitoring, and Alts. 1-6 because
modelling. modelling. modelling. 6 but more than monitoring, and modelling. of potential

Prioritization and
Integration of
Activities

Concentration of
Activities
Temporally and
Spatially

L-Emphasis is at
the existing plan
level.

L-Fragmentation
of activities both
temporally and
spatially.

L-Emphasis is at
the existing plan
level.

L-Fragmentation
of activities both
temporally and
spatially.

L-Emphasis is at
the existing plan
level.

M-Can occur locally
at a watershed
scale but lower
emphasis at larger
scales.

Alts. 3,5,7 because
of a more rapid
implementation.

H-Emphasis is on
landscape
elements at all
scales.

H-Emphasis of
concentrating
activities at
several scales.
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evaluation on only
a subset of
landscapes.

L-Emphasis on
economic
efficiency would
conflict with
priorities for
integrity.

M-Potential to
have higher
emphasis on
economically
efficient elements
and areas.

H-Emphasis is on
landscape
elements at all
scales.

H-Emphasis of
concentrating
activities at
several scales.

differences in
emphasis for areas
within and outside
of reserves.

L-Constraints on
prioritization and
integration of
activities within
reserves and same
as Alt 3 outside of
reserves.

M-Within reserves
would allow
concentration of
wildfire and
prescribed fire but
outside of reserves
would tend to
have fragmented
activities.



Table 4-12. Rating of Alternatives to Meet Landscape Integrity Assumption Criteria. (cont.)

Landscape
Management

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Road Management

Fire Management

Forest and
Rangeland
Integrated
Landscape
Management

Woodland PVG

Dry and Moist
Forest PVGs

Cold Forest PVG

L-Less emphasis
than Alt 3.

L-Less emphasis
on integrating fire
and fuels
management.

L-Less emphasis
to apply an
integrated
landscape
management
approach.

L-No improvement
is expected
because of lack of
a landscape
approach.

L-Lack of
landscape context.

L-Lack of
emphasis for this
PVG, lack of
landscape context,
and lack of
emphasis on
whitebark pine
recovery.

L-Less emphasis
than Alt 3.

L-Less emphasis
on integrating fire
and fuels
management.

L-Less emphasis
to apply an
integrated
landscape
management
approach.

L-No improvement
is expected
because of lack of
a landscape
approach.

L-Lack of
landscape context.

L-Lack of
emphasis for this
PVG, lack of
landscape context,
and lack of
emphasis on
whitebark pine
recovery.

M-Emphasis on
correcting local
problems but
lacks emphasis on
connections to
larger scales.

M-Achieve
improvement by
fixing many of the
local fire and fuel
problems.

M-High potential
to integrate to
achieve local fixes
but low potential
for achieving broad-
and mid- scale
fixes which are not
a local priority.

M-May be
addressed in some
local plans.

M-Some emphasis
because of local
fix of existing
plans.

L-Emphasis on
local fix of existing
plans which would
not provide
context or
emphasis for this
PVG.

H-Emphasis on
active corrections
of problems at a
multi-scale level.

H-Emphasize an
integrated
approach.

M-Activities are
consistent with
improving
landscape
conditions in an
integrated fashion
but at a slower
rate than Alt 6.

H-Active
emphasis.

H-Active emphasis
at multi-scale
landscape level.

H-Emphasis on
active
management and
larger-scale
context.
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L-Priority problem
areas may not be
improved at a rate
consistent with
larger-scale
relationships if not
economically
efficient.

M-An integrated
approach would
be supported in
the long term.

L-Low emphasis
on local conditions
and elements not
related to
economic
efficiency but
moderate potential
to achieve
integrated
objectives and
activities.

L-Low emphasis.

M-Potential mixed
emphasis for
economic
efficiency.

L-Less emphasis
due to relatively
low economic
potentials.

H-Emphasis on
active corrections
of problems at a
multi-scale level;
would prioritize to
fix conditions
which are most in
conflict with the
BPT first.

H-Emphasize an
integrated
approach.

H-Activities are
consistent with
improving
landscape
conditions in an

integrated fashion.

M-Less active
emphasis than Alt
4 but more than
Alts 1-3, 7.

M-Less active
emphasis at a
multi-scale
landscape level.

M-Emphasis on
active
management and
larger-scale
context but at a
slower rate than
Alts 1-5, 7.

M-Areas within
reserves will not
be developed and
outside of reserves
would be the same
as Alt 3.

L-Less emphasis
for active
management
within reserves
and same as Alt 3
outside of
reserves.

L-High potential to
have separate
rather than
integrated
approaches to
managing within
and outside of
reserves.
Emphasis for both
areas would likely
be non-integrated.

L-May not receive
emphasis within
or outside of
reserves.

L-Potential lack of
active
management
within reserves.

L-Potential lack of
active
management
emphasis in
reserves and lack
of emphasis
outside of
reserves.



Dry Grass, Dry L-Lack of L-Lack of M-Potential local H-Emphasis on M-Potential high M-Emphasis on L-Potential lack of
Shrub, Cool landscape landscape emphasis for active emphasis on active active management
Shrub PVGs emphasis for emphasis for watershe- level management and economic management and emphasis in
rangelands. rangelands. improvements. larger-scale efficiency where larger-scale reserves and lack of
context they make up context but at a emphasis outside of
major part of slower rate than reserves.
livestock forage Alts 1-5, 7.
base but low
emphasis in other
areas.
Riparian PVG M-Moderate M-Moderate M-Moderate H-Emphasis on M-Emphasis on M-Emphasis on M-Riparian
emphasis on emphasis on emphasis on local active recovery in active systems within
recovery. recovery. fixes of existing management and economically management and reserves will

plans but lacks
larger-scale
context.

larger-scale
context.

efficient areas but
lack of emphasis
in other areas.

larger-scale
context but at a
slower rate.

remain stable or
improve with time
and riparian
systems will be
same as Alt 3.

Abbreviations used in the table:

L = low
M = moderate
H = high

ERU = ecological reporting unit
BPT = biophysical template
PVG = potential vegetation group

Source: Adapted from Quigley, Lee, and Arbelbide (1997).
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susceptibility were rectified for mid-scale
patterns through the use of indices which
take into account mid-scale landscape
disturbance regimes, mid-scale patterns
(inclusions of areas of low insect and
disease susceptibility within larger areas of
high susceptibility), and fine-scale live and
dead vegetation and fuels composition and
structure. With final evaluation, similar
adjustments may be made to projections of
the extent of terrestrial communities and
structural stages by potential vegetation

group.

OFor Alternative 3 the CRBSUM simulation
used higher levels of management activities
(timber harvest, thinning, prescribed fire,
watershed restoration) than intended or
prescribed in Chapter 3. This difference
was accounted for in the evaluation of
effects on fire regimes and insect and
disease susceptibility, but not in the
evaluation of trends in terrestrial
communities or structural stages by
potential vegetation group. Consequently,
effects for Alternative 3 presented here may
slightly overestimate or underestimate
actual extent of terrestrial communities or
structural stages due to inflated activity
levels. Unless otherwise noted, it was
assumed that the relative effects of

Alternative 3 compared to other alternatives

were not substantially affected by this
discrepancy.

O Evaluation and reporting of effects on forest

and range ecosystems were done largely
independently. However, approximately 60
percent of the project area is a mosaic of
forest and range ecosystems. These forest/
rangeland mosaics typically have the
highest diversity in disturbance regime
energy, resulting in a high diversity of

vegetation and landscape patterns. Further

evaluation may be made to determine the
abilities of the alternatives to achieve
integrated forestland-rangeland-fire-
hydrologic-biotic outcomes at a landscape
scale.

0 Comparisons between effects on forested
potential vegetation groups and desired
range of future condition were not made by
the Science Integration Team. These
comparisons were derived by the EIS Team
from data provided by the Landscape

Ecology staff of the SIT for the projected
extent and distribution of forested potential
vegetation groups and from the desired
range of future condition developed for seral
stages by potential vegetation group for
Chapter 3.

0O All effects of alternatives on forestlands are
for Forest Service- and BLM- administered
lands only, unless otherwise noted.

Causes of the Effects of Each
Alternative on Forestlands

All alternatives use tree harvest, thinning,
prescribed fire, and passive management to
some degree to create desired changes on
forestlands. The degree and rate at which these
activities are applied differ among alternatives,
as are the methods used, and/or objectives
addressed.

Trends

Historical trends on forestlands that contribute
to the effects of alternatives include:

0 Over 50 years of fire exclusion has resulted
in increased amounts of mid- and late-seral
multi-layer communities relative to their
historical levels. The result is that many
landscapes have disturbance regimes and
other processes which are inconsistent with
their biological conditions.

O Over 50 years of even-aged timber harvest
practices have created large areas of forest
and landscape structures that are
inconsistent with the biological and physical
environment and endemic disturbance
regimes.

O Significant declines in viability of western
white pine and whitebark pine have
occurred due to white pine blister rust.

0O Biomass (fuel) has accumulated in the
forest.

[0 Reforestation has established plant
communities that are susceptible to stand-
replacing wildfire.
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0 Flammable exotic weeds have become
established and are spreading, particularly
in rangelands.

Management Actions

The primary management actions causing
changes in distribution, composition, structure,
and processes of forest vegetation are listed
below for each alternative. “Traditional harvest
refers to the predominant use of even-aged
timber management practices. “Ecological
harvest” is the use of vegetation management
practices, usually uneven-aged, to restore or
maintain stand structure, stand density, and
species composition to levels which are in sync
with biological and physical conditions, and the
natural processes and cycles of the landscape.

”

OAlternative 1: Traditional harvest, artificial
regeneration, fire suppression, traditional
fire management emphasizing fuel
reduction, with an emphasis on local input
into management decisions.

O Alternative 2: Traditional harvest, fire
suppression, artificial regeneration (genetic
improvement of planting stock), traditional
fire management emphasizing fuel
reduction, protection of riparian areas
(PACFISH, INFISH) with local emphasis.

O Alternative 3: Ecological harvest, thinning,
prescribed fire, artificial regeneration
(genetic improvement of planting stock),
natural regeneration, with an emphasis on
local input into management decisions.

O Alternative 4: Ecological harvest and
prescribed fire (resembling ecological
processes), artificial regeneration (genetic
improvement of planting stock), natural
regeneration, landscape approach to
management, multi-scale/integrated
approach to analysis and implementation,
concentration of activities spatially and
temporally.

OAlternative 5: Ecological and traditional
harvest, thinning, prescribed fire, artificial
regeneration (genetic improvement of
planting stock), with emphasis on timber
production areas.

O Alternative 6: Ecological harvest and
prescribed fire, artificial regeneration

(genetic improvement of planting stock),
natural regeneration, emphasis on adaptive
management, landscape approach to
management, multi-scale/integrated
approach to analysis and implementation,
concentration of activities spatially and
temporally.

OAlternative 7: Ecological harvest, thinning,
prescribed fire (outside reserves), passive
management (for example, wildfire within
reserves), artificial regeneration (genetic
improvement of planting stock).

The trend in the amount and type of wildfire
varies among alternatives primarily because of
differences in the amount of prescribed fire,
harvest, and thinning that change forest
structure. Some amount of fire exclusion
would still occur within all alternatives, through
wildfire suppression and livestock grazing of
fine fuels.

Methodology: How Effects on
Forest Systems were Estimated

Simulation Strategies

To simulate vegetation composition, structure,
and associated disturbance by alternative, the
SIT used the spatial and temporal Columbia
River Basin Successional Model (CRBSUM)
(Keane et al. 1996). The model predicts
disturbance dynamics and vegetation response
through time at a landscape level. Differences
in alternatives are simulated by using
combinations of types and rates of management
activities that were similar to those described
for each alternative. Management activities,
such as timber harvest, prescribed fire, and fire
suppression, interact with other disturbances,
such as wildfire, insect and disease mortality,
and drought, to predict vegetation types and
patterns over time across the landscape.

The types and rates of management and other
disturbances differ among management
prescription models. Each prescription model
represents a type of management for the
various vegetation types across the Interior
Columbia Basin, as applied to the two different
EIS areas and various management classes.
Management classes represent areas of
different ownerships and management
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emphasis, within an EIS area. Within the
BLM/Forest Service administered lands, the
management classes include roadless natural
process dominated areas (Wilderness and back
country); roadless, human/natural process
dominated areas (typically visually sensitive or
semi-primitive areas); roadless, human process
dominated areas (typically non-roaded areas
managed for commodities or developed
recreation); roaded, human/natural process
dominated areas (recreation areas); and roaded,
human process dominated areas (timber
harvest areas).

Fire and Forest Insect and Disease
Disturbance Regimes

To improve predictions of net effects on fire and
insect and disease disturbance regimes, the
Landscape Ecology section of the Evaluation of
Alternatives used an index that integrates
broad-scale, mid-scale, and fine-scale
attributes. Broad-scale landscape disturbance
regime variables were based on knowledge of
mid-scale landscape disturbance regime
variables, mid-scale patterns, and fine-scale live
and dead vegetation and fuels composition and
structure. The resulting variable is still a
broad-scale index, but it incorporates
knowledge of vegetation patterns and
community composition consistent with the
biological, physical, and disturbance
characteristics for each management class and
type of management.

Effects of the Alternatives on
Forestlands

Introduction

The Landscape Dynamics chapter of the
Assessment of Ecosystem Components (Quigley
and Arbelbide 1996) for forestlands was
organized by terrestrial communities to be
consistent with vegetation class stratifications
used in the Terrestrial Ecology (Marcot et al.
1996) chapter. Table 4-13 provides a crosswalk
between terrestrial communities and potential
vegetation groups (PVGs) to facilitate review of
effects consistent with discussions in the
Affected Environment chapter of this EIS
(Chapter 2). Lower montane, montane, and
subalpine terrestrial communities can overlap
on the ground, and do not directly relate to the

dry forest, moist forest, or cold forest potential
vegetation groups. For example, both dry forest
and moist forest groups are represented within
the montane terrestrial community. Terrestrial
communities relate to existing forest
composition and structure, rather than to
potential vegetation.

Effects of alternatives on forested potential
vegetation groups and terrestrial communities
are described by comparison to the modeled
historical range of variability (HRV), desired
range of future condition (DRFC), and/or
current conditions. The Landscape Ecology
section of the Evaluation of Alternatives based
its use of historical range of variability on
Morgan et al. (1994). The historical range of
variability is a useful benchmark for
understanding how the physical and biological
conditions, and succession and disturbance
regimes can be balanced to produce an
ecosystem that quickly recovers from stress and
disturbance. It provides insight into native
biodiversity relationships, and effects on
succession/disturbance regimes. The
historical range of variability provides a
reference for assessing the current conditions
and future differences among management
scenarios or alternatives. Comparisons to the
historical range of variability are not intended
to imply that historical conditions do or should
equate to management goals or the desired
range of future condition, but rather to
determine how effectively alternatives would
meet management goals.

The effects on forested systems are organized
into two main sections: 1) effects on
distribution, composition and structure of
terrestrial communities and potential vegetation
groups, and 2) effects on successional and
disturbance regimes.

Effects on Forest Distribution,
Composition, and Structure

Effects of the alternatives on terrestrial
community distribution, composition, and
structure are described for the planning area or
for the project area as a whole in terms of: 1)
geographical extent and trends from historical
and current conditions, 2) subbasin departures
from historical ranges of variability, and 3)
relative landscape patterns.
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Table 4-13.

Terrestrial Communities.

Crosswalk Between Forestland

Potential Vegetation  Groups and

Terrestrial Community (TC)

Potential

Vegetation  Group (PVG)

Lower Montane and Montane Forest
ealy serd

mid-seral

e seral muliHayer

bie sedl  sngedayer

LowerMontane, Montane and Subalpine Forest

ealy sed
mid-seral
e seral muliHayer
e serdl  sngelayer

Montaneand Subalpine Forest
ealy sed

mid-seral

e seral muliHayer

e serdl  sngelayer

Dry Forest

Moist Forest

Cold Forest

Source: ICBEMPGIS data.

Effects of the alternatives on distribution,
composition, and structure of terrestrial
communities are described for each forested
potential vegetation group in the UCRB
planning area in relation to trends toward or
away from the desired range of future
conditions.

Geographical Extent of Forested
Communities

Table 4-14 displays the historical and current
percent of the UCRB area in each terrestrial
community. It then shows the relative amount
of change and direction from current conditions
in the short (10 years) and long term (100
years). The effects of alternatives on the
geographical extent of forested communities
follow. Causes for observed changes in the
extent and trends of forested communities
between current conditions and those projected
for the alternatives can be found in the Effects
on Forested Community Successional and
Disturbance Regimes section. More detailed
discussion can be found in the Landscape
Ecology section of the Evaluation of
Alternatives.

The Landscape section of the Evaluation of
Alternatives considered a 20 percent or greater
change in geographical extent of a terrestrial
community to be an ecologically significant
trend. The following communities were
projected to increase in area by 20 percent or
more relative to current conditions:

lower montane early-seral forest in 10- and
100-year projections, all alternatives.

lower montane mid-seral forest in 100-year
projections, Alternatives 1 and 2.

Olower montane late-seral multi-layer forest
in 100-year projections, all alternatives.

Olower montane late-seral single-layer forest
in 10-year projections, Alternatives 4 and 5.

Olower montane late-seral single-layer forest
in 100-year projection, all alternatives.

Omontane late-seral multi-layer forest in 10-
and 100-year projections, all alternatives.

O subalpine late-seral multi-layer forest in 10-
and 100-year projections, all alternatives.
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Table 4-14. Change in Terrestrial Forest Communities, UCRBPlanning Area.

Temestrial At 1 Alt 2 Alt 3 Alt 4 At 5 Alt 6 At 7
Community * Historic 2 Current * 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr

Lower Montane
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N 2
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early seral 1-2 0 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
mid seral 3-4 5 NC ++ NC ++ - - - - - NC - NC - NC
late seral

multi-layer 1-2 1 NC ++ NC ++ NC ++ NC ++ NC ++ NC ++ + ++
late seral

single-layer 2-4 0 NC ++ NC ++ + ++ ++ ++ ++ ++ + ++ NC ++
Montane
early seral 9-13 11 + - NC - + NC + NC + NC + - NC -
mid-seral 16-21 26 - - - - - - - - - - - - - - - NC - - - - -
late seral

multi-layer 5-10 3 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
late seral

single-layer 1-2 1 NC NC NC NC NC NC NC NC NC NC NC NC NC NC
Subalpine
early seral 2-4 4 - - - - - - - - NC NC NC NC - - - - - - - - - - - -
mid-seral 5-6 6 NC - NC - NC - - NC - - NC - - NC - NC -
late seral

multi-story 2-5 1 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
late seral

single-story 1-2 2 NC - - NC - - NC - - NC - - NC - - NC - - NC - -

This table displays historical and curent  percentages of the UCRBplanning area in each termestrial community.  Under the seven altematives are 10- and 100-year projec-
tons or relave  degree and direction of change from cument condions for each community type.

(++) =greater than or equal to a 20%increase
(+) =upto a20%increase

() =upto a20%decrease

() =greater than or equal to a 20%decrease
(NC) =no change from current

! See table  4-13.
2Predicted  historic  range modelled over 400 years.
3 Cument conditons (0 =0to .4%).

Source: ICBEMPGIS data (1 kn? raster data).
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The following communities were projected to
decrease in area by 20 percent or more relative
to current conditions:

O montane mid-seral forest in 100-year
projections, all alternatives.

Osubalpine early-seral forest in 10- and 100-
year projections, Alternatives 1, 2, 5,6, and 7.

O subalpine mid-seral forest in 100-year
projections, Alternatives 3, 4, and 5.

O subalpine late-seral single-layer forest in
100-year projections, all alternatives.

Aspen cover types are associated with riparian,
cold forest, dry forest, and moist forest potential
vegetation groups (lower montane, montane,
and subalpine terrestrial communities) within
the project area. The amount of aspen has
decreased from historical times and will most
likely continue to decrease for Alternatives 1
and 2. Projections indicate that active
restoration of aspen is required in Alternatives
3 through 7 (outside reserves) to reverse a
declining trend.

Trends in Forested Communities

In the UCRB, amounts of lower montane early-
seral, lower montane mid-seral, lower montane
late-seral single-layer, montane mid-seral,
montane late-seral multi-layer, and subalpine
late-seral multi-layer forest are currently
outside historical range of variability. While the
historical range is not a management goal, it is
useful as a benchmark for understanding
relationships between biological and physical
conditions, succession/disturbance regimes,
and the effects of alternatives on these
relationships. Causes for observed changes in
trends of forested communities between current
and projected conditions for the alternatives
can be found in the Effects on Forested
Community Successional and Disturbance
Regimes section below.

All alternatives are projected to reverse current
trends in lower montane early-seral, montane
mid-seral, montane late-seral multi-layer, and
subalpine late-seral multi-layer forests, and to
move these communities toward or within the
historical range of variability within 10 and/or
100 years.

Alternatives 3 through 6 are projected to
reverse current trends, and move lower
montane mid-seral toward or within historical
range of variability within 10 years, but by 100
years, trends for this community in Alternatives
5 and 6 have moved back to greater amounts
than would have been expected under historical
conditions. This is likely due to a slower rate of
activity in Alternative 6 and the lower relative
harvest and thinning emphasis in Alternative 5
in lower montane (dry forest) communities
relative to other alternatives.

All alternatives are projected to reverse
decreasing trends in lower montane late-seral
single- layer forest. Alternatives 3 through 6
move the amount of this community to within
historical range of variability within 100 years.

In the UCRB planning area, amounts of lower
montane late-seral multi-layer, montane early-
seral, montane late-seral single-layer, subalpine
early-seral, subalpine mid-seral, and subalpine
late-seral single-layer forests are within their
historical range of variability. Alternatives 1, 2,
and 7 are projected to increase amounts of
lower montane late-seral multi-layer forest to
outside historical range of variability within 100
years. Alternatives 3, 4, and 5 are projected to
decrease the amounts of subalpine mid-seral
forest to below historical range of variability
within 100 years.

Effects on all other forested communities show
no significant changes from current amounts.

Forested Potential Vegetation Groups

Table 4-15 displays current percentages of the
UCRB planning area in early, mid- and late-
seral stages for each potential vegetation group
as well as relative amount of change and
direction from current conditions in the short
(10 years) and long term (100 years). Table 4-16
displays the desired range of future condition
for forested seral stages by potential vegetation
group for Alternatives 3 through 6. Desired
ranges of future conditions for forested seral
stages by potential vegetation group were not
available for the no-action alternatives (1 and
2). Current plans and interim direction only
generally specify desired conditions for forested
seral stages; hence, effects for these alternatives
have been qualitatively estimated. The
following compares effects of alternatives on
their relative ability to meet desired range of
future condition for early, mid-, and late-seral
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stages. The desired range of future condition
for Alternative 5 are specified for both within
and outside timber emphasis areas, and desired
range of future condition for Alternative 7 are
specified for both within and outside reserves
(table 4-16). However, projected potential
vegetation group conditions by alternative were
only available for the ICBEMP area as a whole
(table 4-15).

The projected abilities of the alternatives to
move toward or meet the desired range of future
condition for the potential vegetation groups in
the short and long term are due to the themes,
direction, and activity levels for each alternative
and to the difference between current
conditions and desired conditions. In general,
for the action alternatives, desired range of
future condition for forested potential
vegetation groups are closest to current
conditions in Alternatives 3, 5, and 7.

Dry Forest Potential Vegetation Group

In general, Alternatives 1 and 2 are rated low in
their relative ability to improve the ecological
integrity in the dry forest potential vegetation
group because these alternatives do not require
landscape level analysis to integrate
management needs. There is also a lack of
emphasis on improving dry forest conditions.
Alternative 3 is rated as moderate to high
because it is likely dry forest conditions will
receive increased emphasis by Forest Service
and BLM administrative units. Alternative 4 is
rated as high because there is a significant
emphasis on improving dry forests at a multi-
scale level. Alternative 6 will also have an
emphasis on dry forests at a multi-scale level,
but is rated as moderate because of the slower
rate of activity compared to Alternative 4.
Alternative 5 is rated low to moderate because
of mixed priorities across the project area.
Alternative 7 is rated low to moderate because
of the lack of active management of woody and
fine grass fuels and fire in the reserve areas.
All alternatives are projected to result in
continued increases of exotic weeds in the dry
forest potential vegetation group.

Alternatives 3 through 6 exceed the desired
range of future condition for early-seral dry
forest by 5 to 11 percent in the short term;
however, Alternatives 3, 5, and 6 meet or differ
only slightly from the desired range of future
condition in 100 years. Alternative 4 remains
outside the desired range of future condition for

early-seral dry forest (6 percent greater) in 100
years, likely due to the greater emphasis on
harvest in this potential vegetation group,
relative to other alternatives.

Alternatives 3 through 7 exceed the desired
range of future condition for amounts of mid-
seral in the dry forest by 7 to 12 percent in the
short term; but are within the upper end, or
less than 5 percent greater than the desired
range of future condition by 100 years.
Alternatives 1 and 2 are likely to exceed the
desired condition for amounts of mid-seral in
the dry forest in the short and long term;
projected amounts are 7 to 14 percent greater
than the desired range of future condition for
any other alternative. This is likely due to: 1)
continued fire exclusion, and its effects on
altering successional processes that tend to
drive mid-seral forests toward late-seral
structural stages, and 2) less emphasis on
restoration activities, causing continued
mortality of intermediate and large diameter
trees from insect, disease, and stress in late-
seral multi-layer forests, causing retrogression
toward mid-seral structural stages.
Maintenance of mid-seral stages in the dry
forest above or in the upper end of the desired
condition, will likely contribute to relatively
high insect and disease susceptibility (see the
Effects on Insects and Disease section below).

Alternative 7 is projected to exceed the desired
range of future condition for late-seral multi-
layer dry forest by 6 to 11 percent within 100
years due to the lack of active management
within reserves. Alternative 2 is likely to be
greater than the desired condition for late-seral
multi-layer in the long term, since its projected
amount is 7 to 17 percent greater than the
desired condition for any other alternative.
This is likely due to less emphasis on harvest
and thinning activities in the dry forest
potential vegetation group to restore late-seral
single-layer from late-seral multi-layer
conditions, or to reduce the amount of mid-
seral forest transitioning toward late-seral
multi-layer conditions. Maintenance of dry
forest late-seral multi-layer structure above the
desired range of future condition will likely
contribute to relatively high insect and disease
susceptibility (see the Effects on Insects and
Disease section below).

Alternatives 4, 5, 6, and 7 outside reserves are
projected to be below the desired range of
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Table 4-15. Percent of Forested Potential Vegetation  Groups in Each Seral Stage, UCRBPlanning Area.
PVG and At 1 At 2 At 3 At 4 Alt 5 Alt 6 At 7
seral stage Current 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr 10yr 100yr
Dry Forest

ealy serdl 28 NC - - - - - +1 - +1 - +t - +1 - NC --
mid seral 54 NC NC NC - -1 -- -t -- -t -- -t -- -t -
be sed 14 + ++ ++ ++ - NC - NC - + - ++ + ++ 1
multi-story

be sed 2 N C ++ NC ++ ++ ++ ++ 1 ++ ++1 ++ +41 ++ N C ++
singestory

Moist Forest

ealy serd 20 + NC + - + - + - + NC + - + -
mid-seral 74 - - - - - - - - - -t -- - - - - - - - -1 --
He s 5 ++ ++ ++ ++ ++ ++ ++ ++1 ++ ++ ++ ++1 ++ ++1
multistory

ke sed 1 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
snge-story

Cold Forest

ealy serd 31 - - - - + ++ + 1 +41 + + + +1 - -
mid-seral 46 - + - NC - - - - - - - - - NC

be s 8 ++ ++ ++ ++ + ++ + ++ ++ ++ ++ ++ ++ ++
multi-story

singe-story

This table displays the current percentages of each seral stage for the Forested PVGon Forest Service- and BLM-administered  lands in the UCRBplanning area. Under the

seven altematives are 10- and 100-year projections of relative degree and direction of change from cument conditons  for each community type.
(++) =greater than or equal to a 20%increase

(+) =upto a20%increase

() =upto a20%decrease

(=) =greater than or equal to a 20%decrease

(NC) =no change from current

Abbreviations used in this table:  PVG= potential vegetation  group

! Projected condiions  that differ by 5%or more from desired ranges of future condiions  (see table 4-16).

Source: ICBEMPGIS data (converted to 1 kn?raster data).
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Table 4-16. Desired Ranges of Future Conditions:

Percent of Forested
Potential ~ Vegetation  Groups in Each Seral Stage *Project Area.

PVG and
Seral Stage At 3 At 4 At 52 At 5° At At 7 At 7°
Dry Forest
ealyserd 15-25 10-20 10-25 15-25 10-20 20-35 15-25
mid-seral 30-45 30-40 35-45 30-45 30-40 35-45 30-45
Besed 10-20 10-20 15-25 10-20 10-20 5-15 10-20
muliHayer
bBesd 10-30 20-30 10-20 10-30 20-30 5-20 10-30
singe-ayer
Moist Forest
eatlyserd 20-30 20-35 20-30 20-30 20-35 25-40 20-30
mid-seral 45-60 40-50 45-60 45-60 40-50 45-60 45-60
Besod 10-20 15-25 10-25 10-20 15-25 5-15 10-20
muliHayer
bBesd 5-10 5-10 2-7 5-10 5-10 2-7 5-10
singe-ayer
Cold Forest
eatlyserd 25-35 20-30 25-35 25-35 20-30 30-40 25-35
mid-seral 40-50 45-55 40-50 40-50 45-55 40-50 40-50
Besed 10-20 10-20 10-20 10-20 10-20 5-15 10-20
muliHayer
bBesd 5-15 5-15 5-15 5-15 5-15 5-10 5-15
singe-ayer
Abbreviations used in this table:

PVG= potential ~ vegetation  group

DRFC=desired range of future conditions
! DRFCsfor seral stages by forested PVGwere not available  for Altematives land 2.

2 Alternative 5 within ~ timber Emphasis Areas.
3 Alternative 5 outside timber Emphasis Areas.
4 Altemative 7 within ~ reserves.

5 Atemative 7outside  reserves.

Source: Chapter 3, Desired Ranges of Future Conditions.
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future condition for amounts of late-seral
single-layer in the dry forest by 5 to 15 percent
in the short term, but are similar to the desired
condition in the long term. Alternatives 1 and 2
are likely to be below the desired condition for
late-seral single-layer since their projected
conditions are six to eight percent less than the
desired conditions for any other alternative
(except Alternative 7 within reserves). This is
likely due to less emphasis on activities to
restore late-seral single-layer from late-seral
multi-layer conditions, and greater transitions
from late-seral single-layer to late-seral multi-
layer conditions compared to other alternatives.

Projected conditions for all other alternatives
are within, or have little difference from, their
desired range of future condition for early, mid-,
late-seral multi-layer, or late-seral single-layer
dry forest.

Moist Forest Potential Vegetation Group

In general, Alternatives 1 and 2 are rated low in
their relative ability to improve the ecological
integrity of the moist forest potential vegetation
group due to the lack of a landscape analysis as
part of these alternatives. Alternative 3 is rated
as moderate because under a “local fix” of
Forest and Resource Plans, it would be highly
likely that this type would receive some
emphasis. Alternative 4 is rated as high
because there is an active emphasis on this
type at a multi-scale level. Alternative 6 would
also have an active emphasis on this type at a
multi-scale level, but is rated as moderate to
high because of the slower rate of activity
compared to Alternative 4. Alternative 5 is
rated low to moderate because of a potentially
mixed emphasis on economic efficiency.
Alternative 7 is rated low because of a lack of
active management of woody and fine grass
fuels and fire in the reserve areas.

Alternatives 4 and 7 are projected to exceed the
desired range of future condition for mid-seral
moist forest by 5 to 14 percent in the short
term, but are within the desired conditions in
100 years.

Alternatives 3, 4, 6, and 7 would result in
amounts of late-seral multi-layer moist forests
that are similar to or greater than the desired
range of future condition within 100 years (6-15
percent). Alternative 7 differs the most from the
desired range of future condition (10 to 15
percent greater), followed by Alternative 3 (10
percent greater), Alternative 6 (7 percent

greater), and Alternative 4 (6 percent greater).
Alternative 2 may exceed the desired condition
for late- seral multi-layer in the long term; its
projected amounts are greater than the desired
condition for any other alternative by 3 to 13
percent. This is likely due to fire exclusion and
less restoration harvest and thinning activity in
this potential vegetation group relative to other
alternatives, causing more net transitions from
mid-seral to late-seral multi-layer.
Maintenance of moist forest late-seral multi-
layer structure above the desired range of
future condition will likely contribute to
relatively high insect and disease susceptibility
(see the Effects on Insects and Disease section
below).

Projected conditions for all other alternatives
are within or differ slightly from their desired
conditions for early, mid-, late-seral multi-layer,
or late-seral single-layer moist forest.

Cold Forest Potential Vegetation Group

In general, Alternatives 1 and 2 are rated low in
their ability to improve ecological integrity of
the cold forest because of a general lack of
emphasis on active management in the cold
forest, on resembling landscape composition
and structure similar to historical conditions,
and on whitebark pine recovery. Alternative 3
is also rated low to moderate because
uncoordinated actions by local Forest Service-
and BLM-administrative units are not likely to
address management needs within the cold
forest. Alternative 4 is rated high because of an
emphasis on active management and multi-
scale planning. Alternative 6 is rated moderate
because of a slower rate of active management.
Alternative 5 is rated low because of an
emphasis on economic efficiency in a type that
has relatively low economic potentials.
Alternative 7 is rated low because of a potential
lack of landscape emphasis outside reserves
and lack of active management in reserve areas.

Alternative 4 is projected to exceed the desired
range of future condition for early-seral cold
forest by five and nine percent in the short and
long term, respectively. Alternative 6 falls
within five percent of the desired condition for
early-seral cold forest in the short term, but is
projected to exceed the range by five percent in
the long term.

Projected conditions for all other alternatives
are within or differ only slightly from their
desired condition for early, mid-, late-seral
multi-layer, or late-seral single-layer cold forest.
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Subbasin Departures from Historical
Conditions

Figures 4-3 through 4-11 display the projected
percentage of subbasins above, within, and
below the historical range of variability (HRV)
for each forested community for the project area
at 100 years. “Above HRV” refers to the
percentage of subbasins containing more of
that community type today than before
European settlement. “Below HRV” refers to
the percentage of subbasins containing less of
that community type today than before
European settlement. These figures provide a
perspective on the likely magnitude of broad-
scale terrestrial community changes in
forestlands within subbasins. In determining
these effects, the Landscape Ecology section of
the Evaluation of Alternatives combined late-
seral multi-layer and late-seral single-layer
forest into a single-layer late-seral category for
each of the lower montane, montane, and
subalpine communities.

For the project area as a whole, there exist large
shifts between current conditions and 100- year
projections of alternatives in terms of the
percentage of subbasins within the predicted
historical range of conditions for each forested
terrestrial community type. Causes for
observed changes in the extent of forested
terrestrial communities between current and
projected conditions for the alternatives can be
found in the Effects on Forested Community
Successional and Disturbance Regimes section
below. More detailed discussion can be found
in the Landscape Ecology section of the
Evaluation of Alternatives.

Few overall differences exist among
alternatives, but some broad-scale, project
area-wide patterns emerge:

Alternative 1: lower montane, montane mid-
seral (many subbasins above the predicted
historical range of conditions), and montane
early-seral forests (below the predicted
historical range of conditions) would deviate the
most from historical conditions. Lower
montane mid-seral would dramatically increase
within all forested areas of the UCRB, and
montane mid-seral forest would increase in the
Central Idaho Mountains. Many subbasins in
the Upper Clark Fork would show decreases in
montane mid-seral forest, although some
increases in montane early-seral forest would

take place in subbasins in the Lower Clark
Fork, Upper Clark Fork, and Snake Headwaters
Ecological Recording Units (ERUs).

Alternatives 2, 5, and 7: lower montane mid-
seral forest would deviate the most from
historical conditions (many subbasins above
the predicted historical range of conditions).
This community would increase across much of
the forested area of the UCRB.

Alternatives 3 and 4: lower montane mid-seral
and subalpine early-seral forest would deviate
the most from historical conditions (many
subbasins above the predicted historical range
of conditions). Lower montane mid-seral forest
would increase across much of the forested
area of the UCRB.

Alternative 6: lower montane mid-seral forest
would deviate the most from historical
conditions (many subbasins above the
predicted historical range of conditions). Lower
montane mid-seral forest would increase
predominantly within the Upper Clark Fork and
Central Idaho Mountains ERUs. Alternative 6
differs from other alternatives in the spatial
distribution of increases in lower montane mid-
seral forest due to complex interactions
between relative management emphases
(conserve/restore), management activity rates,
succession rates, and landscape conditions
(unroaded vs roaded).

Landscape Patterns

Table 4-17 displays relative effects of
alternatives on landscape patterns. Relative
“repatterning” emphases and trends are
compared among alternatives. “Repatterning”
refers to the predicted ability of alternatives to
create landscape-scale terrestrial community
patterns more consistent with characteristic
biological and physical conditions and
disturbance regimes. Although no alternative
addresses repatterning directly, this effect was
evaluated through the Landscape Ecology
section of the Evaluation of Alternatives based
on the desired range of future conditions,
alternative themes, and relative types and
emphases of specified management or
disturbance treatments emphasized (see
Chapter 3).

There is a concern that some prescriptive
standards are not appropriate at the scale of
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Figure 4-7. Montane Early
Seral Forest Departures from
Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Figure 4-6. Montane Mid-Seral
Forest Departures from
Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Figure 4-8. Subalpine Early
Seral Forest Departures from
Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Figure 4-10. Subalpine Mid-
Seral Forest Departures from
Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Figure 4-9. Montane Late Seral
Forest Departures from
Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Figure 4-11. Subalpine
LateSeral Forest Departures
from Historical Ranges of
Variability, Year 100, Project
Area. (Source: Quigley, Lee, and
Arbelbide 1997).
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Table 4-17. Landscape Level Patterns ! (Landscape Level Response and Trends), Project Area.
At 1 At 2 At 3 At 4 At 5 At 6 At 7
Rektive
Response 2 N N M H M H LM
Trend ° ) () 0 ) (9 (9 0O
Explanation -large amounts -large  amounts -low emphasis ‘highest -low emphasis +high  probabiity -unpredictable
o enestid o erestid on rapid  fiting probabiity and on rapd  fiting and trend for within resernves
communities communities of standards trend for of standards to repatteming outside  resenves,
have structure have structure o biophysical repatteming biophysical landscapes to smier o At 3
and composition and  composition environments landscapes to environments biophysical
inconsistent with  inconsistent with fioiizes biophysical fioiizes environments
biophysical biophysical local issues environments local issues
environment environment rather  than rather  than
Fredionel redionel mult-scale mult-scale
management has ~ management has ecosystem ecosystem
created high risk created high risk relationships relationships
1 Landscape level response to relaive  repatteming emphasis refers  to the abiity of altematives to create pattems more consistent  with biophysical envionments,  based on
desred ranges of future condiions  (DRFCs), Altemative Themesin Chapter 3, relative  types of management (tradiions vs. ecological), and disturbance  treatments.
2 Response ratings: H=high, M= moderate, L =low, N=none
3Trend raings (cument to future): ©O) =stable proected tend, (+) =upward projected trend, () =downward project trend.
Source: Adapted from Quigley, Lee, and Arbelbide (1997).
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this project area. These standards, such as
buffer widths, tree diameters, five-year
regeneration requirements, patch size, and old
growth classifications that were determined at
broad scales instead of the more appropriate
scales such as those associated with landforms
or plant associations, would likely produce
negative effects on landscape patterns and
ecosystem health in the long term. These
standards would result in systematic recurring
patterns on the landscape as they were
implemented through time. Over time, as these
patterns became more prevalent, the effects on
ecosystem processes and species would become
more pervasive. In many cases the effects
would dominate landscape patterns and disrupt
basic ecologic processes, resulting in the
decline of other desired attributes of forest
composition and structure.

Alternatives 4 and 6 have the highest potential
to repattern landscapes because of their
emphasis on restoring terrestrial communities
to the desired range of future condition, and an
emphasis on multi-scale ecosystem analysis
and scientific study to assess landscape
patterns conducive to restoration and
maintenance of historical disturbance regimes.
Although all alternatives use interim standards
to provide direction for many fine-scale
landscape attributes, Alternatives 4 and 6
emphasize the use of multi-scale analysis to
determine more appropriate fine-scale
management standards to replace those values.

Alternatives 1 and 2 have the lowest probability
and trend toward restoration and maintenance
of historical disturbance regimes due to their
emphasis on traditional management, which
has contributed to current high-risk conditions.
For example, many late-seral multi-layer forests
are located on steep slopes that have high
potential for crown fires. Historically, these
forest structures were located on moist
footslope landforms where the risk of crown
fires was not as high. Additionally, Alternative
1 has many standards that were developed to
promote or sustain commodity development.
These interim standards have resulted in
landscape simplification. Alternative 2 has
many additional standards for aquatic and
riparian conservation. These standards have
resulted in the development of systematic,
reoccurring patterns not well suited to the
characteristic biological and physical conditions
and disturbance regimes. The widespread

effect of Alternatives 1 and 2, due to traditional
management methods, would change
relationships between the biophysical
environment and landscape pattern, resulting
in landscapes that are at high risk to large-
scale disturbance events, such as wildfire.

Alternative 3, through “local fixes”, would not
have a high emphasis on rapid fitting of
standards to the biophysical conditions and
prevailing succession/disturbance regimes at
mid and fine scales. It would provide some
context to determine desired multi-scale
landscape patterns. This alternative would
tend to emphasize local participation in land
management planning.

Alternative 5, with an economic efficiency
emphasis, would not result in rapid fitting of
standards to the biophysical conditions and
prevailing succession/disturbance regimes at
mid and fine scales. It would provide some
context for multi-scale landscape analysis.
This alternative would tend to prioritize
management actions on landscapes that have
higher potential for economic benefits.

Alternative 7 within reserves would tend to be
unpredictable relative to landscape dynamics
and future landscape patterns due to current
conditions in conjunction with passive
management, and the effects of wildfire, the
primary agent of change. Outside reserves,
landscapes would respond similarly as they
would to Alternative 3. Overall, Alternative 7
would not have a high emphasis on rapid fitting
of standards to the biophysical conditions and
prevailing succession/disturbance regime at
mid and fine scales. It would provide some
context for multi-scale landscape analysis.

More detailed discussion can be found in the
Landscape Ecology section of the Evaluation of
Alternatives.

Effects on Successional and
Disturbance Regimes of Forest
Communities

Effects of the alternatives on forest community
successional and disturbance regimes are
described in terms of: 1) primary successional
transitions for terrestrial communities, 2)
effects on fire regimes, 3) effects on insects and
disease disturbance, and 4) relative abilities to
resemble natural disturbance processes.
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Successional Transitions

A net transition refers to the primary change(s)
of one community into another, for instance,
succession of mid-seral into late-seral multi-
layer forest, “minus” the transitions of other
communities into its class (early-seral into mid-
seral). Tables 4-18 through 4-24 display
projected successional processes and net
transitions among forested terrestrial
communities. The primary, or most common,
net transitions described can be tied directly to
the geographical extent and trends in terrestrial
communities and subbasins (figures 4-1
through 4-9) discussed earlier. The alternatives
differ in the management actions and other
probable disturbance processes that cause
trends in and transitions between forested
communities. Projected transitions for
subalpine mid-seral and late-seral communities
do not differ significantly among alternatives,
and are not included here. More detailed
discussion can be found in the Landscape
Ecology section of the Evaluation of
Alternatives.

Lower montane early-seral forest (table 4-
18): Most transitions into this terrestrial
community occur from late-seral multi-layer
forest in all alternatives. In Alternatives 1 and
2, this transition is caused by traditional
harvest practices and/or wildfire. This results
in early-seral structures with uniform spacing
and size, relatively small patch sizes, or
associated effects from salvage logging.
Alternatives 3, 4, 5, 6, and 7 (outside reserves)
use harvest and prescribed fire to cause this
transition. Alternatives 4 and 6 attempt to
more closely resemble ecological disturbance
processes, creating stand structures and
composition closer to historical conditions.
Alternative 3 results in forest structure and
composition that are in some cases uniform,
and in other cases more like Alternatives 4 and
6. Alternative 5 is similar to Alternative 1 in
timber priority areas. Alternative 7 (outside
reserves) is similar to Alternative 3. In
Alternative 7 (within reserves) wildfire is the
predominant cause of the transition of late-
seral multi-layer to early-seral, and in general
may cause some relatively large patch sizes in
the short term.

There is a general lack of emphasis in all
alternatives for management of herb, shrub,
and exotic plant communities within the lower

montane forest (dry forest PVG). Historically,
early-seral conditions in this type occurred on
steeper landforms with climate and topography
that supports either a relatively frequent fire
interval that maintained upland herb, shrub,
and early-seral communities, or a less frequent
crown-fire regime that would cycle mid-seral
communities. Current early-seral communities
in lower montane (dry forest PVG) are typically
in the wrong location for the fire regime. Past
cutting patterns have created these types on
benches or ridges which historically were in a
relatively frequent underburning regime that
maintained park-like or savannah structures.

Harvest patterns and prescribed fires in
Alternatives 1 and 2 would continue patterns
formed by past management. Wildfire in
Alternative 2 would tend to create this type in a
different pattern, owing to fuel accumulation in
the underburning regime areas. Harvest and
prescribed fires in Alternatives 4 and 6 would
repattern landscapes to conditions more
consistent with the succession/disturbance
regime. Alternative 6 would proceed at a slower
activity rate, requiring more research than
Alternative 4. Alternative 5 would generally not
emphasize repatterning of this type. Alternative
3 would proceed at a very slow rate given the
emphasis on local priorities. Alternative 7
(outside reserves) would be similar to
Alternative 3 and would be relatively
unpredictable within reserves. The abundance
and distribution of exotic plant species would
increase in lower montane forests without
implementation of monitoring and control
efforts.

Lower montane mid-seral (table 4-19): Most
transitions into this community structure occur
from mid-seral (all alternatives), late-seral
(Alternatives 1 and 2), and/or early-seral. In
Alternatives 1 and 2, these transitions primarily
occur due to fire exclusion and associated
effects of insect, disease, and stress mortality of
large or intermediate size trees in dense, multi-
layer mid-seral or late-seral stands. With fire
exclusion, many mid-seral communities in
Alternatives 1 and 2 are remaining in that stage
longer than expected for the biophysical
environment, in a sense resulting in a “net
transition” from mid-seral to mid-seral or no
change. Mixed severity fires naturally thinned
many of these mid-seral stands, accelerating
succession toward late-seral conditions.
Prescribed fire in Alternatives 3 through 7
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Table 4-18. Primary Successional  Transitions in Lower Montane Early-seral
Forests.
Action  Causing Primary Net Transitions
Alterative Transi tion Initial TC Resulting TC Effects
land2 havest  widire late-seral mulHayer ealyserd At 1stuctures  smilar  to
olerant nokerant plantations - uniform  spacing
and size
-Alt 2 small patches, associated
associated  salvage logging  effects
-early-seral locations  inconsistent
with  biophysical environments
dncrease  in exoic  species
3, 5 and 7 harvest lete-seral muitHayer eatlyserd -Alt 3 some structures  uniform,
(ouside  reserves)  presaibed fre tolerant noerant some more native
At 5smilar  to At 1in tmber
emphasis, similar to Alt 3 elsewhere
At 7smiar  to 3outside reserves
increase N exolic  species
7 (within -~ reserves) wiie lte-sera muitHayer ealyserd At 7 Within - resenes)  widie
tolerant nolerant created  structures, some very
large  patches
Jncrease  in exoic  species
4and6 harvest lte-sera muitHayer eayserd -Alts 4 and 6 more native  structures
presaibed  fre tolerant nolerant and composition
(resembling -early-seral locaions ~ more
ecosystem consistent  with  biophysical
processes) environments
dncrease  in exofic  species

These effects are for Forest Senvice- and BLM-administered

Abbreviations used in this table:
TC = Terrestrial Community type
Lee, and Arbelbide

Source:  Adapted from Quigley, (1997).

lands only.

(outside reserves) would move mid-seral stands
toward late-seral single-layer structure and
cause fewer net transitions to mid-seral than
Alternatives 1 and 2. Alternatives 4 and 6, by
resembling ecological processes, would result in
more historical structures and compositions
than other alternatives.

Lower montane late-seral multi-layer and
single-layer forest (table 4-20): Transitions to
late-seral multi-layer forest primarily occur
from mid-seral, or late-seral single-layer
(Alternatives 1 and 2), or late-seral multi-layer
forest (Alternatives 1 through 7 (outside
reserves)). Alternatives 1 and 2 use selective
harvest of large trees and fire exclusion to
cause transitions to late-seral multi-layer

forest. This would result in increased amounts
of late-seral multi-layer forest with structures
dissimilar to historical conditions; they would
be more similar to mid-seral communities due
to the selective harvest of large overstory trees,
and would support high mortality risk (fire,
insects, disease, stress). Alternatives 3 through
7 (outside reserves) would use harvest,
prescribed fire, and/or thinning to move late-
seral multi-layer communities toward late-seral
single-layer. Alternatives 4 and 6 would result
in more native-like structures and compositions
than the other alternatives because of their
emphasis on activities that resemble ecosystem
processes.
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Table 4-19.

PrimarySuccessionalTransitionsinLowerMontane Mid-

seral Forests.
Action  Causing Primary Net Transitions
Alterative Transi tion Initial TC Resulting TC Effects
land2 fre  exduson mid-seral mid-seral “morialiy o lage, intermediate
mid-seral besad Size fees due to stess, insectt and
multHayer disease mortality
besad mid-seral -associated  effects  of savage logging
3, 4,5 and 7 pescibed e mid-seral besad dess  net tansiions to midseral
(outside singedayer than Alternatives land 2
resenves)
4and6 harvest ea fysed mid-seral -more native  structures and
pescibed  fire mid-seral besad composiions  (ive  and dead
(resembling standing, down trees)
ecosystem 0
processes) Hess cownfre  potental  than 7
(wihin -~ reserves)
These effects are for Forest Senice- and BLM-administered  lands only.

Abbreviations used in this table:
TC = Terrestrial Community type
Lee, and Arbelbide

Source:  Adapted from Quigley, (1997).

Montane early-seral forest (table 4-21):
Transitions to montane early-seral forest
primarily result from harvest, wildfire, or
prescribed fire in mid-seral or late-seral multi-
layer communities. Alternatives 2 through 7
would use genetically improved western white
pine stock to regenerate some harvested areas
to provide some recovery of this species where it
has been lost to white pine blister rust. Causes
and effects of transitions would be similar to
those discussed for the lower montane early-
seral community.

Montane mid-seral forest (table 4-22):
Transitions to mid-seral forest primarily occur
from early-seral (Alternatives 4 and 6) or mid-
seral (all alternatives). Fire exclusion in
Alternatives 1 and 2 would cause many mid-
seral communities to remain in this condition
longer than would be typical for the fire
regimes, which historically would accelerate
development toward late-seral structures
through thinning effects. With fire exclusion,
some mid-seral structures would develop into
late-seral multi-layer communities. Prescribed

fire in Alternatives 3, 5, and 7 (outside reserves)
is the primary cause of predicted transitions to
early-seral conditions. Alternatives 4 and 6
would use harvest and prescribed fire to
resemble ecological processes and move early-
seral communities toward mid-seral, and mid-
seral toward late-seral single-layer and multi-
layer forest in areas and with patterns that are
more consistent with characteristic biological
and physical conditions and disturbance
regimes. Effects of these transitions would be
similar to those discussed for the lower
montane mid-seral community. Overall,
activity levels within all the alternatives would
not be sufficient to reverse current trends,
which are maintaining or increasing amounts of
mid-seral communities, although Alternatives 4
and 6 would reduce rates of increase more than
other alternatives. Additionally, all alternatives
would maintain a high likelihood of large crown
fires due to areas of dense, multi-layer mid-
seral, and late-seral communities.

Montane late-seral multi-layer and single-
layer forest (table 4-23): Primary transitions
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Table 4-20. Primary Successional  Transitions in Lower Montane Late-seral
MultHayer and Lateseral  Singleayer Forests.
Action  Causing Primary Net Transitions
Alterative Transi tion Initial TC Resulting TC Effects
land2 sdecive  hanvest besed besed dncreased  amounts of late-seral
lrge  trees multHayer mulHayer multHayer stuctures  similar  to
native, and more like mid-seral.
(dense) loss of lage ftrees
fre  exduson mid-seral besad “moriality risk
muliHayer (insects, disease, stess) high
fre ik hogh
et productivity dedines
Besxd besad -associated  effets of salvage
sgelayer muitHayer logaing
-ocations not consistent
with  biophysical environment
3,5 and7 harvest Besed besed fewer net transiions o lae
(outsde thinning muit-ayer sgetayer serdl  muitHayer
IESEIVES) prescribed fre {more transiions o late-seral
sigelayer
4and6 harvest Besed besed -more native compositions  and
pesabed  fre multHayer sgelyer stuctures  (ive,  dead standing,
(resembling down trees)
ecosystem “epattem locaions  to be
processes) consistent  with  biophysical
environments
These effects are for Forest Senice- and BLM-administered  lands only.
Abbreviations used in this table:

TC = Terrestrial Community type

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

of late-seral multi-layer would be to early-seral
(Alternatives 1, 2, and 7 [within reserves]) and
late-seral single-layer forest (Alternatives 3
through 7 [outside reserves]). Primary
transitions to late-seral multi-layer would occur
from late-seral single-layer or mid-seral
(Alternatives 1 and 2). Alternatives 1 and 2
primarily emphasize harvest, wildfire, and fire
exclusion to cause predicted transitions in
these communities. Alternatives 3 through 6
and 7 (outside reserves) would use harvest,
thinning, and prescribed fire to reduce amounts
of late-seral multi-layer and increase amounts
of lower montane late-seral single-layer forest.
Alternatives 4 and 6 would use these methods
to resemble ecological processes. Wildfire is the
primary cause of predicted transitions from
late-seral multi-layer to early-seral in
Alternative 7 (inside reserves), although
responses within reserves would be relatively

unpredictable in the short term. Causes and
effects of these transitions would be similar to
those discussed for lower montane late-seral
communities.

Most of the montane late-seral single-layer
forest is found in moister areas of dry forest or
drier areas of moist forest potential vegetation
groups. The current amount of this terrestrial
community structure is higher than that
historically. Most of the land that currently
supports this type historically supported lower
montane late-seral single-layer forest
(dominated by ponderosa pine, western white
pine or western larch in moist environments, or
lodgepole pine in cooler environments). The
current structure (produced by selective harvest
of large ponderosa pine, western larch and
western white pine, and fire exclusion) is
interim before shifting into mid-seral structures
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Table 4-21. Primary  Successional

Transitions

in Montane Early-seral Forests.

Action  Causing

Primary Net Transitions

Altemative Transi tion Initial TC Resulting TC Effects
1 harvest mid-seral ealyserd -uniform  spacing and size
widie (smiar O pantations)
Besxa Handscape  location
multHayer inconsistent with  biophysical
environment
2 widie besed eatlyserd -smal harvest units
some harvest multHayer -associated efects of savage
logging
mid-seral Jandscape locations  inconsistent
with  biophysical environment
2 through 7 afd ealy <erd eatysera recovery of somewesterm white pine
regeneration with  westen lost due to white pine bister  rust
white  pine
3,5 and7 harvest mid-seral ealyserd -Alt 3 and 7 structures between
(outsde prescribed fre Alt 1 and 2 and 4 and 6
resenves) At 5stuctures  similar o At 1in
imber emphasis, similar to At 3
elsewhere
4and6 harvest mid-seral eatlyserd -more native compositions  and
prescbed  fre structures (ive/dead standing
(mimicking and down trees)
ecosystem  processes) Jandscape locations  consistent  with
biophysical environments
7 (within wiie besad eayserd widfire created  structures
resenves) muitHayer
mid-seral
ALL -not enough emphasis to
restore role of lage westem
white pine lost to white pine
bister ust
These effects are for Forest Senice- and BLM-administered  lands only.
Abbreviations used in this table:

TC= Terrestrial Community type

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

through mortality of the remaining overstory
trees from stress, insects, or disease, or into
multi-layer structures through regeneration of
shade tolerant species in the understory. No
alternative would implement activities sufficient
enough to completely reverse the long-term
decline of montane late-seral single-layer
structures. Average decade activities to manage
for this type would need to increase by about
50 percent, and there would need to be
substantial emphasis placed on management

for western white pine in more moist
environments.

Subalpine early-seral forest (table 4-24):
Primary transitions to early-seral forest are
from late-seral (all alternatives). Alternatives 2
through 7 would use genetic improvement of
whitebark pine planting stock to support
recovery of whitebark pine lost to white pine
blister rust. Transitions in Alternatives 1 and 2
would be caused by harvest and fire exclusion,
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Table 4-22.  Primary Successional  Transitions in Montane Mid-seral  Forests.
Action  Causing Primary Net Transitions
Alterative Transi tion Initial TC Resulting TC Effects
land2 fre  exduson mid-seral mid-seral -mortality of lage, intermediate
Sze tees dueto stess, insedt,
disease mortality
mid-seral besad -associated  effets  of salvage
mutHayer logging
3, 5 and7 prescibed e mid-seral eatyserd dess et transiions to (ouside  mid
(ouside  resenves) seral than Altematives land 2
7 (within widie mid-seral eatlyserd sower amounts of mid-seral  than
resenes) Altematives 3 through 6
4and6 harvest eatysad mid-seral -more native  structures and
presaibed  fre mid-seral Hesed composiions  (ive  and dead,
(resembling standing,  down trees)
ecosystem dess crownfre  potental  than At 7
processes) (wihin -~ reserves)
A oved -adMy levels  not suficent D

reverse trends maintaining  or
increasing  amounts of mid-seral,
although 4 and 6 reduce rates of
increase  more than other

altematives

-maintain  cument  high levels  of
mid-seral, although 3 through 7
maintain  less than 1 and 2
‘maintain  high  likelihood of large
crownfire  events due to contagion

of areas of dense, mult-ayer mid-
serd and late  seral  mulHayer

These effects are for Forest Senvice- and BLM-administered

Abbreviations used in this table:
TC = Terrestrial Community type
Source:  Adapted from Quigley,

Lee, and Arbelbide  (1997).

lands only.

and often would result in uniform structures
and compositions, locations of early-seral
communities inconsistent with biophysical
environments, and lack of regeneration of
shade-intolerant species. Alternatives 3
through 7 (outside reserves) would use
prescribed fire and harvest to cause transitions
from late-seral to early-seral, with similar
effects as discussed for lower montane early-
seral. Alternatives 4 and 6 attempt to resemble
ecological processes, and may be more effective
in restoring whitebark pine through providing

suitable post-fire ash environments and blister
rust resistant stock. Within reserves in
Alternative 7, wildfire would be the major cause
of predicted transitions between late-seral and
early-seral communities, although responses
within reserves would be relatively
unpredictable in the short term. In all
alternatives, there would be insufficient
emphasis on restoration of whitebark pine lost
due to white pine blister rust to recover native
diversity in this type.
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Table 4-23. Primary Successional  Transitions in Montane Late-seral Multi-
Layer Forests.
Action  Causing Primary Net Transitions
Alterative Transi tion Initial TC Resulting TC Effects
land2 harvest Hesed ealy serd -structures not consistent  with
widie multHayer biophysical environment
fre  exduson mid-seral besad -high  mortality sk
bBesrd multHayer (insects, disease, snags)
sngelayer mid-seral doss of lage tees
-ocations inconsistent with
biophysical environments
3, 5 and 7 harvest besed Besed increased  net transiions to late
(outside thinning multHayer singlelayer seral  singedayer, consistent  with
resenes) prescribed fre biophysical environments
4and6 harvest bieserd besad dncrease net transiion o lateseral
thinning multHayer singlelayer singelayer, consistert  with
presaibed  fre biophysical environments
(resembling -native  composiion  and structures
ecosystem
processes)
7 (within wiie Besxd ealy sera -fesponse  unpredictable
resenes) multHayer -high  contiguous  wildfire
probebiies
A 2oty levels  not suficent o]
substantially reverse ftrends
maintaining high amounts of mult-
layer  conditions, but Ats 36 have
lower net transitions to this TCand
are more proactve  than 1, 2
These effects are for Forest Senvice- and BLM-administered  lands only.

Abbreviations used in this table:
TC = Terrestrial Community type
Lee, and Arbelbide

Source:  Adapted from Quigley, (1997).

Effects on Fire Regimes

Probabilities of wildfire vary with cover type and
structural stages, and change according to the
management prescriptions within each
alternative that affect forest composition and
structure. An estimate of relative amounts of
wildfire acres burned and the proportion of
acres with crown fire was made from outputs of
the CRBSUM (Keane et al. 1996 in Quigley, Lee,
and Arbelbide 1997). The model estimated
historical wildfire occurrence from a 400-year
simulation, starting with historical vegetation
conditions and using historical fire
probabilities. The outputs for the seven

alternatives are average hectares per decade of
disturbance, based on a 100-year simulation.
Current levels were derived from Year 10 of the
simulation. Model outputs were adjusted for
the effects of mid-scale pattern, and fine-scale
live and dead vegetation and fuels composition
and structure, as well as for overestimates in
the modeled amount of management ignited
prescribed fire (Hann et al. 1996, in Quigley,
Lee, and Arbelbide 1997). Adjustment factors
incorporate the concept of relative amounts of
unburned area contained within wildfire
perimeters that are caused by patterns of
vegetation and fuel.
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Table 4-24. Primary  Successional  Transitions in Subalpine Earty-seral Forests.
Action  Causing Primary Net Transitions
Altemative Transi tion Initial TC Resulting TC Effects
1 harvest bBesd ealyserd -uniform  spacing and size
widie Jocations inconsistent with
biophysical environments
fre  exduson Jack of regeneration  of shade
intolerant species

2 through 7 atiical regeneration eatyserd early-seral with -some recovery of whitebark

whitebark  pine pne lost o bister st

2 widie bBesxd eafysed smal harvest units

some harvest -associated  salage logging  effects
-ocations inconsistent with
biophysical environments

fre  exduson Jack of regeneration  of shade
inolerant species

3, 5 and 7 harvest Hesed eatlyserd -Alt 3 structures  between 1 and

(ousde  resenves)  prescrbed fre 4  and6
At Sstuctures similar  to 1in
timber  emphasis

4and6 harvest Besed ealyserd -more native compositon  and

prescibed  fire stuctures  (ive,  dead standing

(resembling  ecosystem and down trees)

processes) Jandscape  locations  consistent
with  biophysical environments

7 (within wiie a |l eaysera -response  unpredictable

resenes)

A -insufficient emphasis on
restoration of whitebark  pine
lost dueto blister  rust

These effects are for Forest Senice- and BLM-administered  lands only.

Abbreviations used in this table:
TC = Terrestrial Community type
Source:  Adapted from Quigley,

Lee, and Arbelbide  (1997).

Adjusted estimates of total acres burned under
each alternative and potential vegetation group
were compared to historical burned acre
estimates obtained from the model. Ratios of
acres burned under the different alternatives to
the historical period were obtained for the dry,
cold, and moist forest potential vegetation
groups, where most of the burned forest occurs
(table 4-25).

The CRBSUM outputs were adjusted to account
for the effects of finer-scale patterns of live and
dead vegetation, fuels compositions and
structures, and overestimates in the modeled
amount of management-ignited prescribed fire

(Hann et al. 1996). Adjustment factors also
incorporated the typical amounts of unburned
area contained within wildfire perimeters that
resulted from irregular vegetation and fuel
patterns.

Estimates of acreage burned by crown fires (as
opposed to surface fires) were developed by
applying a classification based on species group
and crown closure to the vegetation burned in
year 100 of the simulations of historical and
potential future conditions. This classification
was best-suited for estimating the percentage of
wildfires that would become crown fires within
the dry forest potential vegetation group. The
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Table 4-25. Net Acres Bumed by Widfire  (Projected: Historical),
UCRBPIlanningArea.
Historical Altematives
PVG Acres? Current 1 2 3 4 5 6 7
percent
Cold 443,376 101 113 116 59 51 73 69 107
Forest
Dry 1,377,976 41 41 42 22 19 24 23 67
Forest
Moist 833,879 57 63 65 39 35 43 40 68
Forest
This table displays the raio of estmated net acres bumed by wildfire each decade to estimated historical acres (after 100

years). This data is for Forest Service- and BLM-administered

* Acres per decade

Abbreviations used in this table:
PVG= potential vegetation  group
Source: Adapted from ICBEMPGIS data and associated

1997.

databases (1 knt raster

forestlands in the UCRBplanning area.

data), and Quigley, Lee, and Arbelbide

percent of wildfires estimated to be surface fires
was calculated by subtracting the crown fire
percentage from 100 percent (table 4-26).

To better illustrate the relative extent of the
planning area to be affected by crown and
surface fires in dry forests, the ratio of crown
fires and surface fires to total wildfire was
multiplied by the estimated percentage of the
planning area that burns each decade, then
divided by the historical wildfire percentages.
This provided a ratio of estimated acres burned
by surface and crown fires (for current
conditions and for each alternative) to historical
acres burned by these types of fires historically
(table 4-27).

These simulation results (tables 4-25 through
4-27) are the basis for the following discussions
of likely consequences of the alternatives on
wildfire. However, there are important
modeling limitations. For example, CRBSUM is
limited by the user’s ability to account for
substitution or overlap of prescribed fire,
thinning, and harvest activities — the primary
drivers of wildfire effects. Treatments proposed
in the alternatives could be conducted on the
same sites; for example, an area could be
burned several years after it was thinned, or a

sequence of prescribed fires could be conducted
over a short time on the same area to
incrementally reduce fire hazard without
harming dominant overstory trees. For the
Draft EIS, simulation of the alternatives did not
provide sufficient detail to solve such modeling
limitations. Prior to publishing the Final EIS,
there may be model refinements to account for
these more complex treatment scenarios, which
could adjust interpretations of differences
among alternatives and their comparison to
historical patterns of wildfire. Nevertheless, the
present simulations offer a relative basis for
alternative comparison.

Effect on Wildfire Acres

For the cold forest PVG in the planning area,
projections for Alternatives 3 through 6 yielded
fewer burned acres than current levels, with the
lowest amount in Alternative 4 (table 4-25).

The amount of wildfire estimated for
Alternatives 1, 2, and 7 would be greater than
current levels, and all three are projected to
have more net burned acres than historical
estimates.

For the UCRB area, all alternatives would have
fewer acres burned in dry and moist forests
than historically (table 4-25), with the greatest
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Table 4-26. Percentage

UCRBPIlanningArea.

of Dry Forest

Burned by Surface and Crown Fires,

Alternatives

PVG  Historcal Current 1 2 3 4 5 6 7

percent
Surface 67 47 26 20 35 36 35 27 21
Hes
Crown 33 53 74 80 65 64 65 73 79
Hes
This table displays the ratio of estmated net percentage of acres bumed by widfres (after 100 years) that are surface or

crown fires in the dry forest potential vegetation  group for the UCRBplanning area on Forest Service- and BLM-
administered  lands.
Abbreviations used in this table:
PVG= potential vegetation  group
Source: Adapted from ICBEMPGIS data and associated databases (1 kn? raster data), and Quigley, Lee, and Arbelbide
1997.
Table 4-27. Ratio of Dry Forest Burned by Surface and Crown Fires,
UCRBPIlanningArea.
Historical Alternatives
Acres ! Current 1 2 3 4 5 6 7
percent
Surface 925,828 29 16 12 12 10 12 9 21
Fres
Crown 452,149 65 94 104 43 37 48 50 161
Fres

This table displays the ratio
Service- and BLM-administered

1 Acres per decade

Source:
1997.

Adapted from ICBEMPGIS data and associated

of net acres of dry forest bumed by suface fres and crown fres to historical acres on Forest
lands in the UCRBplanning

area.

databases (1 knt¥ raster data), and Quigley, Lee, and Arbelbide
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reduction in dry forest of all forested potential
vegetation groups. The lowest estimated
burned acreage would occur under Alternatives
3, 4, 5, and 6, compared to that historically in
dry forest, and the range among alternatives is
quite small — 19 to 24 percent. These lower
levels of estimated burned acres may relate to
the management emphasis on restoring late-
seral single-layer stand structures, which
would increase the potential effectiveness of fire
suppression. There would be little difference
between Alternatives 1 and 2 for dry forest,
although they would have about twice as much
wildfire as Alternatives 3 through 6. Alternative
7 would have quite a bit more fire, about 67
percent of that historically, and about 25
percent more than current and Alternatives 1
and 2.

For moist forest, Alternatives 3 through 6 would
have the lowest amount of projected wildfire, a
range of 35 to 43 percent of historically burned
acres. Alternative 5 may be somewhat higher
than Alternatives 4 and 6 because areas with
timber management priority in Alternative 5
may result in a higher proportion of the area in
mid-seral stand structures, which have a
higher level of fire risk. Alternatives 1, 2, and
7 would be similar to current estimates of
wildfire acres, 63, 65, and 68 percent. This
flammability may be caused by a lack of
restoration treatments in mid-seral stands that
established in the early 1900s, and in which
most fires have been excluded to the present
time. The lack of suppression in reserves in
Alternative 7 would also contribute to the
higher burned area estimates.

Effect on Crown Fire Occurrence

The amount of area burned by wildfires would
be less than it was historically for dry and
moist forest for all alternatives. However, a
clear idea of the wildfire trend cannot be gained
without also considering the ratio of crown fires
to wildfires. The CRBSUM is not extremely
sensitive to mid- and fine-scale changes within
forested vegetation, such as in composition,
structure, and pattern that cause increased
crown fire potential. This is particularly true
for moist and cold forest, within which crown
fire potential can increase significantly in an
area that would still be classified as the same
cover type and structural stage. The dry forest
had the highest relative differences in crown fire
potential and, therefore, was used as an
indicator of differences among alternatives.

While the CRBSUM estimated substantial
decreases in wildfire acreage, the crown fire
model suggested that all alternatives would
have a larger decrease in area burned by
surface fires than in area burned with crown
fires. It is estimated by the model that
historically 67 percent of the UCRB dry forest
burned with surface fires (table 4-26). This is a
similar conclusion to estimates made by
comparing historical and current fire regimes
(Morgan et al. 1996), where the nonlethal and
mixed severity fire regime was present in 92
percent of the dry forest in the historical period,
and only 8 percent of the area would have
burned with lethal, stand-replacing fires.
Surface fires in dry forest were usually
nonlethal to the dominant overstory,
maintaining the open, park-like stands
characteristic of ponderosa pine forests on
benches and ridges, and generally controlled
forest density on most dry forest sites.

Model results estimated that all alternatives
would have a larger proportion of wildfire acres
that burn with crown fires in dry forest than
occurred historically, 33 percent (table 4-26).
Alternatives 3, 4, and 5 would be closest to the
historical proportion of crown fires of the
alternatives, but all would show increases from
the current estimated level of 53 percent crown
fire. However, the location of fires in
Alternatives 3 and 4 are better fitted to the
landscape patterns than Alternative 5.
Alternatives 1, 2, 6, and 7, have even higher
ratios of crown fire: 74, 80, 73, and 79 percent
of the total. Alternative 6 has higher departure
than Alternative 4 because of slower
implementation of restoration activities in the
first decade.

Because burned acres would be less than that
historically in all alternatives for dry forest, a
comparison was made of the relative amounts
of wildfire burned by surface fires and crown
fires within the EIS area by alternative to
historical amounts (table 4-27). All alternatives
would show a substantial reduction in the
amount of surface fire compared to the
historical amount, in which an estimated
925,800 acres of surface fire burned in dry
forest per decade. Alternatives range from 10 to
21 percent of the estimated historical surface
fire acreage.

However, the estimated area of dry forest that
would burn with crown fire varies considerably
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among alternatives. Alternatives 3 through 6
would have 43 to 50 percent of the acres of
crown fire that occurred historically.
Alternatives 1 and 2 would have about the
same net percent of the EIS area burning with
crown fire in dry forest as occurred historically,
but these crown fire percentages would be
accompanied by very low percentages of surface
fire. For Alternative 7, about 161 percent of the
wildfire acres would burn with crown fire
compared to historical estimates of crown fire
acres. Most of the wildfire that would occur in
dry forest in Alternatives 1, 2, and 7 would
likely kill the stand. The relatively high
amounts of crown fire in Alternatives 1, 2, and
7 could relate to the greater amounts of late-
seral multi-layer forest in these alternatives,
about twice that projected for Alternatives 3
through 6.

Fire suppression could result in fewer acres
burned than historically, with the exception of
Alternative 7 for cold forest. However, not
enough active management would be done to
reduce crown fire potential to historical
proportions in Alternatives 3 through 6, even
though they would have much more restoration
activities than currently occur. Most of the
areas with serious wildland/urban interface fire
problems are located in association with dry
forest. This would continue to be a serious
problem under all alternatives, unless a priority
were placed on forest restoration treatments,
including fuel management, in wildland/urban
interface areas. Management-ignited
prescribed fire would replace a proportion of the
surface fire in dry forest in Alternatives 3
through 7 (figure 4-12), although mortality

M Prescribed Fire [J Wildfire

1.4

higher than desired could occur when stands
are initially entered with prescribed fire after
decades of fire exclusion.

A very high proportion of wildfire acres in dry
forest in Alternatives 1, 2, and 7 would be
crown fires in areas that would likely burn with
much less of a mosaic pattern than occurred
historically. Crown fires can be accompanied
by high amounts of consumption of surface
fuel, including all size classes from twigs to
coarse woody debris, and litter and duff layers.
Much more extensive soil heating, to higher
temperatures at deeper depths, can result. Itis
not known what effects this significant change
in fire regime would cause over the long term.
It is unknown whether dry forest ecosystems
would recover over a very long timeframe to
species, structures, and fire regimes that are
characteristic for each site over a very long
timeframe.

Discussion and Conclusions

All alternatives would have less wildfire than
occurred historically because wildfires were not
suppressed historically. Among the action
alternatives, burned acreage would be highest
under Alternative 7, because of the presence of
reserves. The model assumed that fire
suppression action would occur only where
fires threatened reserve boundaries, and
essentially no actions would be taken within
reserves to reduce flammable forest structures
and fuels. Alternatives 3 through 6 would have
lower levels of wildfire than Alternatives 1, 2,
and 7 because there is much greater emphasis
in Alternatives 3 through 6 on forest restoration
and management actions that would reduce the
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amount area of cover type/structural stages
with higher wildfire occurrence probabilities.
Alternatives 3 through 7 have much more
prescribed fire than Alternatives 1 and 2, and
Alternative 7 would have much less proposed
harvest and thinning than Alternatives 3
through 6. Additionally, Alternatives 3 through
6 have much more emphasis on restoration of
vegetation patch size and pattern. Alternatives
4 and 6 are most likely to repattern landscapes
to their characteristic biological and physical
conditions.

Harvest, thinning, and management-ignited
prescribed fire actions often target late-seral
multi-layer, and mid-seral lower montane and
montane forest communities, often with the
intent of reducing stand density and re-
establishing dominance by a single forest
canopy layer. Actions would tend to favor fire-
tolerant, shade-intolerant species. Activity
fuels generated by forest management activities
would generally receive treatment to reduce
flammability. Landscape level prescribed fire,
both from management and natural ignitions,
would restore natural processes to some extent.
Appropriate post-fire rehabilitation actions
would reduce the flammability of early-seral
stands, and allow them to begin development
toward a low density, single-layer forest, which
is much less flammable than mid-seral or
multi-layer forests.

However, no alternative would have a high
enough level of active restoration to reverse
wildfire trends. Wildfire, insects, disease, and
stress would continue to have a major effect on
forest vegetation, even in Alternatives 4 and 6,
which have the highest level of restoration
activities.

Effects on Insects and Disease

Table 4-28 displays the relative effects of
alternatives on insect and disease susceptibility
by forested potential vegetation type between
historical, current, and projected 100-year
conditions. In general, insect and disease
susceptibility is tied to forest structure and
composition, and landscape pattern. Forested
communities with the highest composite insect
and disease susceptibility are generally those
with mid-seral closed canopy or understory
reinitiation structures, or those with late-seral
multi-layer structures. The net change index
displayed in table 4-28 is a combination of
changes in broad-scale forest composition and

structure, mid-scale pattern, and fine-scale live
and dead vegetation composition and structure
from current and historical conditions. In
general, the effects on insect and disease
susceptibility are likely to be underestimated
since modeling methods did not take into
consideration susceptibility of a location due to
its adjacency to an existing infected location.

Currently, areas with high insect and disease
susceptibility in the dry forest PVG (lower
montane and some parts of the montane
terrestrial communities) are 53 percent greater
than historically. Under Alternatives 1, 2, and
7, the dry forest potential vegetation group
would continue their historical to current
increasing trends in high insect and disease
susceptible forest communities, due to
increasing trends in mid-seral communities,
greater relative increases in late-seral multi-
layer communities, and relatively low emphasis
on thinning in Alternatives 2 and 7.
Alternatives 3 and 4 would show the greatest
decreases in high susceptibility compared to
current due to greater emphasis on harvest and
thinning.

Currently, area in high insect and disease
susceptibility condition in the moist forest
potential vegetation group (lower montane and
some parts of the montane and subalpine
terrestrial communities) is 122 percent greater
than historically. All alternatives would show a
reversal of historical to current increasing
trends in high insect and disease susceptibility
in the moist forest PVG. Alternatives 1, 2, and
7 would show the least decrease in
susceptibility as a result of relatively greater
increasing trends in late-seral multi-layer and
lower relative amounts of harvest, thinning, and
prescribed fire.

Currently, areas with high insect and disease
susceptibility in the cold forest PVG (subalpine
and some parts of the montane terrestrial
community) is 108 percent greater than
historically. In the cold forest PVG, all
alternatives would reverse the historical to
current increasing trend in high insect and
disease susceptible forest communities.
Alternative 4 would show the greatest decreases
in susceptibility as a result of declining trends
in mid-seral structure.
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Table 4-28. Long-Term Change Index of Areas in High Insect and Disease Susceptibility Condition,
UCRBPIlanningArea.

Alternatives
Termestrial Forest 1 2 3 4 5 6 7
PVG Community Reference Point Current 100yr  100yr  100yr 100yr 100yr 100yr  100yr
Dry LowerMontane Change from historical 53 145 161 30 13 44 40 117
Forest and Montane Change from current - 60 71 -15 -26 6 8 42
Moist Montane and Change from historical 122 59 64 32 18 34 31 67
Forest Subalpine Change from current - -28 -26 -40 47 -39 41 -25
Cold Subalpine Change from historical 108 95 84 36 19 52 41 73
Forest Change from current - 6 -11 -34 -43 -26 -32 -16

This table displays the net change index of areas with high susceptibiity to insects and disease.  The change is from historical to cument to projected (100 years) conditions
on Forest Service- and BLM-administered land in the UCRBplanning area.

Abbreviations used in this table:
PVG= potential vegetation  group

Source: Adapted from ICBEMPGIS data and associated databases (1 kn? raster data) and Quigley, Lee, and Arbelbide  1997.
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Ability to Resemble Natural Forest
Disturbance

Table 4-29 displays percent of the ICBEMP area
affected by direct forest disturbance (prescribed
fire, wildfire, thinning, harvest) per decade at
the broad scale. Table 4-30 displays the
relative abilities of the alternatives to resemble
or represent ecological disturbance.
Alternatives 1 and 3 through 6 generally would
directly disturb the same percentage of the
project area per decade as was disturbed
historically (about 30 percent), while Alternative
2 would disturb less area (about 20 percent) per
decade in the short and long term. However,
when evaluating the relative ability of each
alternative to resemble or represent natural
forestland disturbance processes, as shown in
table 4-30, greater differences among
alternatives emerge. Alternatives 4 and 6
generally resemble or closely resemble/
represent natural forest disturbance processes
through prescribed fire and/or thinning.
Alternatives 3, 5, and 7 (outside reserves)
diverge from natural disturbance processes due
to local priorities, or to goals for economic

efficiency. Alternatives 1, 2, and 7 generally do
not resemble/represent natural forest
disturbance processes due to less use of
prescribed fire than Alternatives 3 through 6,
the implementation of traditional fire and fuel
treatment that focus on fuels reduction rather
than resembling natural disturbance processes,
or due to potentially large, high severity
wildfires (Alternative 7 within reserves) that do
not resemble natural fire regimes in the short
term.

Cumulative Effects

Table 4-31 summarizes and integrates major
conditions and trends as they relate to forested
community structure and composition.

In the Interior Columbia Basin project area, it is
expected that up to a 20 percent increase in
commodity production on non-Federal lands
would occur in Alternative 7 due to a reduction
in commodity production on about 50 percent
of Forest Service/BLM-administered lands (in
reserves).

Table 4-29. Percent of Area Affected by Direct Forest Disturbance,
UCRBPlanning Area.
Altematives
Projection Historical 1 2 3 4 5 6 7
10 year 21 18 13 24 23 22 22 18
100 year 21 18 14 24 24 23 22 18

This table displays the percent

by drect forest distbance  (prescibed  fre,  wildfire, thinning,

Source: ICBEMPGIS data (1 kn¥ raster data).

of Forest Senice- and BLM-administered

lands in the UCRBplanning area that are affected

hanes) at the broad scake.
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Table 4-30. Abilty  of Disturbances to Resemble Natural Processes in Forestlands, UCRBPlanning Area.
Alternatives
7 within 7 outside
1 2 3 4 5 6 resenes resenes

Relaive  Rating 0 0 - + - ++ 0 -

Explanation s s -prescribed prescribed Jprescribed prescribed -amount of dess  prescribed
prescibed  fire prescrbed fre fre ams o fre  ams to fre  ams to fre  ams to wiie fre  than 36,
than Alts 3-7 than Alts 37 resemble resemble resemble resemble highest morethanland2
-thinning and Jprescribed fre exdoged fre eooogeal fie eooogeal fie eooogeal fre dage,  high presaibed fires
prescibed  fire treatments processes processes processes processes swety fres aims to resemble
freatments tradiional -thinning and -thinning and -thinning and -thinning and do not resemble exdoged fre
treckional (fuel reduction) harvest harvest harvest harvest eooogeal processes
(fuel  reducton) achieve some achieve some achieve some achieve some regimes -thinning and

presaibed  fre presaibed fre prescribed fre prescribed fre harvest  achieve
obedives obedives obedives obedives some prescribed
focc] -emphasizes -fechnology e dgedies
priotiies dive economic development

adies efitercy supports

“minimal X’ ecoogical

of exsing freatments

plans

This table shows the relative ability of broad-scale actons in each altemative to resemble natural  ecological processes in Forest Serice or BLMin the UCRBplanning

(©) =does not resemble/represent natural  ecological  disturbance

() =dwverges from natural ecological  disturbance

(+) = resemblesirepresents natural  ecological  disturbance

(++) =closely resemblesiepresents natural  ecological  disturbance

Source:  Adapted from Quigley, Lee, and Arbelbide  (1997).
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Table 4-31.

Major Trends in Forestland Conditions, UCRB Planning Area.

Conditions and
Trends

Alternative 1 Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Interior
ponderosa pine
decrease across
its range, with
significant
decrease in the
amount of old
single story
structures.
Primary
transitions were
to Douglas-fir
and grand fir/
white fir.

Continued decline due to traditional
harvest and fire exclusion

Transition to late multi or mid seral
would continue with high mortality of
large and intermediate trees from stress,
insect, disease, wildland fires along with
associated effects of salvage logging.

Tend to produce late multi or mid-seral
communities in place of late single
community.

No management emphasis for this type.

Amount of this type (Late seral ponderosa pine single layer forest Terrestrial
Community) increases on BLM/FS close to the historic level over a 100 year period
with thinning and prescribed fire. Difficult to achieve in wilderness and semi-
primitive areas unless a fairly active prescribed fire program is used.

Relatively high levels of net transitions to late single. Pattern similar to regime
associated with biophysical template of this type.

Somewhat
between
traditional
structures of Alts
1&2 and ecological
structures of Alts
4&6 depending on
local priority and
degree of ecological
emphasis.

Focus for thinning,
harvest, and fuel
treatments is in
ERUs 7, 9, 10, 11,
12, and 13.

Emphasis on
resembling
ecosystem
processes with
harvest, thinning, &
prescribed fire
would produce late
single structures
closest to native
composition and
structure for live
and dead standing,
down trees.

Prescribed natural
fire would play
primary role with
some associated
harvest, thinning, &
prescribed fire
treatments in
ERUs 6, 7, 9,12, &
13. Thinning,
harvest, and fuel
treatments to
reduce risk of
wildfire would be
prioritized in ERUs
6,7,12 & 13.
Moderate emphasis
on thinning,
harvest, and fuel
treatments in ERUs
7,9-13. Low
emphasis in ERUs
7,8,10-13.
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High production
areas would be
similar to Alt. 1
and other areas
would be similar to
Alt. 3. Limitations
related to
economic priorities
create a moderate
ability to
emphasize
repatterning of this

type.

Some focus on
this type, but it
would be
prioritized in
ERUs 7-13.

Same as Alt. 4
except would
proceed at slower
rate with more
energy put into
technology
development.

Same as Alt. 4.

Within reserves-
similar to Alt. 2.
Outside reserves-
similar to Alt. 3
except resulting in
only Y2 the amount
projected for Alt.3

Within reserves-
similar to Alt. 2
Outside reserves-
similar to Alt 3.

Within reserves-
this type would be
cycled with
prescribed natural
fire.

Outside reserves-
similar to Alt. 3.

Within reserves-
no management
emphasis.
Outside reserves -
similar to Alt. 3.



Western larch
decreased across
its range.
Primary
transitions were
to interior
Douglas-fir,
lodgepole pine,
or grand fir/
white fir.

Western white
pine has
decreased 95
percent across
its range.
Primary
transitions were
to grand fir/
white fir, western
larch, and shrub/
herb/tree
regeneration.

Some increase in
late single but
does not achieve
historical levels

Least increase in
late multi over
100 years in
response to
harvest and
wildfire.

Transition from late
single to late multi
and mid seral
stages increases
slightly then
declines. The
transition to mid
seral will be
associated with
high mortality of
large and
intermediate size
trees from stress,
insect, disease,
wildfire, and
associated effects of
salvage logging.
Reduces transition
to late multi the
most after achieving
historic levels, but
continues to crease
structures not in
sync with the basic
disturbance regime.

Some increase in
late single but
does not achieve
hisorical levels

Increases in late
multi similar to
restoration
emphasis in Alts
3-6.

Transition from
late single to late
multi and mid
seral stages are
similar to Alts. 3-6
but at lower levels.

Slight decrease in
rate of transition
to late multi.

Generally achieve late single by year 50 but then declines as succession and wildfire
interact with this type (Late seral montane single layer forest Terrestrial Community),
mid seral stage, and late multi. Possible to maintain historic but average decade of
activities to manage need to increase by about 50 percent and need substantial
emphasis placed on managing western white pine. To achieve this type in wilderness
and semi-primitive areas, its assumed that a fairly active prescribed natural fire
program is used.

Substantial increases in the late multi type (Late seral montane multi layer forest
Terrestrial Community) to well above the historic level in response to harvest,
thinning, and prescribed fire, along with associated effects of wildfire.

The late single is generally stablilized with some fluctuation.

Slight decrease in rate of late multi because not enough area is treated to
substantially change the trend due to large amount of mid seral that is
transitioning to this type. Substantial increases in the transitions to the late single
community. Pattern is similar to the regime associated with the biophysical
environment of this type.

Within reserves-
late single
continues to shift
to late multi but
wildfire would shift
many to early seral
communities.

Late multi has a
steep decline
similar to Alt. 1
and is affected
primarily by
prescribed natural
fire.

Outside reserves-
late single is
similar to Alt. 3.
Late multi has
similar curve as
Alt. 3 and is
affected primarily
by harvest,
thinning, and
prescribed fire.

Within reserves-
Less decline of late
single. Response
of late multi is
highly
unpredictable
because the
probabilities for
large contiguous
wildland fires in
this community
were substantially
underestimated.
Outside reserves-
Late single and
multi response is
similar to Alt. 3

For all alternatives, the overall pattern in the future on the dry end of the moist forest and the moist end of the dry forest is one that will be associated
with high mortality of large and intermediate size trees from stress, insect, disease, wildland fire, and associated effects of salvage logging.
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Table 4-31. Major Trends in Forestland Conditions (continued), UCRB Planning Area.

Conditions and

Trends Alternative 1 Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

(continued from previous page)

Western larch

Tends to produce late multi communities
decreased across

which are very dense with high mortality

::,trsl r;aar:’ g);/e. in response to fire exclusion or
transitions were i:omfrfnutmtl;:?1 vmthotut large old trees due
to interior o effects of harvest.

Douglas-fir,

lodgepole pine,
or grand fir/
white fir.

Western white
pine has
decreased 95
percent across
its range.
Primary
transitions were
to grand fir/
white fir, western
larch, and shrub/
herb/tree
regeneration.

No management emphasis for late single.
Restoration is less proactive than Alts 3-
7. Disturbances for late multi are
scattered throughout all ERUs.

Somewhat between
traditional
structures of Alts 1
& 2 and ecological
structures of Alts 4
& 6 depending on
local priority and
degree of ecological
emphasis.

Emphasis for
thinning, harvest,
and fuel treatments
in the late single
and multi
communities would
be in ERUs
5,7,9,11-13.
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Emphasis on
resembling
ecosystem
processes with
harvest, thinning,
and prescribed fire
would produce late
seral single and
multi structures
closest to native
composition and
structure for live
and dead standing/
down trees. Late
single communities
would also
emphasize
regenerating shade
intolerant species
such as western
white pine, western
larch, and lodgepole
pine.

Prescribed natural
fire program would
play primary role in
late single and
multi communities
with some
associated harvest,
thinning, and
prescribed fire
treatments in ERUs
6,7,9,12-13.
Thinning, harvest,
and fuel treatments
to reduce risk of
wildfire would be
prioritized in ERUs
6,7,12-13.
Moderate emphasis
on thinning,
harvest, and fuel
treatments in ERUs
5,7,9,11-13. Low
emphasis in
5,7,8,11-13.

High production
areas would be
similar to Alt. 1
and other areas
would be similar to
Alt. 3 for late
single and multi
communities.
Limitations related
to economic
priorities create a
moderate ability to
emphasize
repatterning of this

type.

Some focus but
prioritized in
ERUs 5, 7-9, 11-
13.

Same as Alt. 4 but
at slower rate with
more energy put
into technology

development.

Same as Alt. 4.

Within reserves-
this type would be
cycled with
prescribed nature
fire.

Outside reserves -
similar to Alt. 3.

Within reserves -
No management
emphasis for these
types.

Outside reserves -
similar to Alt. 3
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Whitebark pine/
alpine larch
potential
vegetation type
has decreased
95% across its
range, primarily
through a
decrease in the
alpine larch
component.
Overall, pure
whitebark pine
stands have
decreased, with
compensating
increases in
Engelmann
spruce/subalpine
fir.

The late single communities decline well below historical levels at about the same rate for all alternatives. Most of this type is wilderness and semi-

primitive areas.

All alternatives show an increase in late multi communities to historical levels within 50 years.

Alternatives 1 and 2 show steady
increase above historical level by year
100.

Traditional harvest and fire exclusion
would increase levels of the late single
and multi structures which are out of
sync with its basic disturbance regime,
particularly in the 50-100 year period
for late multi communities.

Alternatives 3 through 6 increase to historical levels by year 50 and level out

through year 100.

Substantial action
is not taken for
late single
communities
relative to
prescribed natural
fires during the
weather
conditions that
could be used to
provide for this
disturbance
regime.

Late multi
communities
would be between
traditional
structures of Alt 1
and ecological
structures of Alts
4&6 depending on
local priority and
ecological
emphasis.
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Substantial action
is not taken for
late single
communities
relative to
prescribed natural
fires during the
weather
conditions that
could be used to
provide for this
disturbance
regime.

Emphasis on
resembling
ecosystem
processes with
harvest, thinning,
and prescribed fire
would produce
late seral multi
structures closest
to native
composition and
structure for live
and dead
standing/down
trees.

Substantial action
is not taken for
late single
communities
relative to
prescribed natural
fires during the
weather
conditions that
could be used to
provide for this
disturbance
regime.

Little emphasis on
resembling
ecosystem
processes with
harvest, thinning,
and prescribed fire
would produce
late seral multi
structures closest
to native
composition and
structure for live
and dead
standing/down
trees.

Alt. 6 has higher
potential than other
alternatives for
technology
development and
progress to higher
levels of prescribed
natural fire in in late
single communities.

Within reserves -
late multi is fairly
unpredictable
given dynamic
nature of fire.
Outside reserves-
similar to Alt. 3.

Same as Alt. 4. Within reserves-
response of late
single and multi
structures over
the long term
would be similar
to historic
structures
however dynamic
nature of wildland
fire may preclude
development of
mid-seral
structures.
Outside reserves-
late single and
multi are similar
to Alt. 3.
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Table 4-31. Major Trends in Forestland Conditions (continued).

Conditions and
Trends

Alternative 1 Alternative 2

Alternative 3 Alternative 4 Alternative 5 Alternative 6

Alternative 7

(continued from previous page)

Whitebark pine/
alpine larch
potential
vegetation type
has decreased
95% across its
range, primarily
through a
decrease in the
alpine larch
component.
Overall, pure
whitebark pine
stands have
decreased, with
compensating
increases in
Engelmann
spruce/ subalpine
fir.

Mid-seral forest
structures have
increased in dry
and moist forest
PVGs with a loss
of large scattered
residual shade-
intolerant tree
components and
an increase in
density of
smaller diameter
shade tolerant
trees.

Disturbance and treatments for late
single and multi would be generally be
scattered throughout all ERUs.

Mid seral ponderosa pine terrestrial
community shows a strong increase
primarily on BLM/FS lands but also
somewhat comparable to management
on other lands.

Mid seral montane shows a general
decline to year 50 then levels out at
about historic levels at year 100.

Primary factor is succession to late
multi for both dry and moist PVGs.

Some focus on
this type.

Prescribed natural
fire program would
play primary role
in late single and
multi communities
with some
associated harvest,
thinning, and
prescribed fire
treatments in
ERUs 6,7,9,12-13.
There would not be
substantial
emphasis in other
ERUs due to the
low composition of
the cold forest and
higher priorities
through all
alternatives on
improving
conditions in the
dry and moist
PVGs.

Emphasis areas
based on local
priorities.

Same as Alt. 4.

Mid seral ponderosa pine community generally is maintained at current levels with
harvest, thinning, and prescribed fire along with the associated effects of wildfire.

Mid seral montane shows a general decline to year 50 then levels out at about
historical levels at year 100. Primary factor is succession to late multi for both dry
and moist PVGs.
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Within reserves-
No management
emphasis for these
types.

Outside reserves-
similar to Alt. 3.

Within reserves--
mid seral
ponderosa pine is
similar to Alt 2. Mid
seral montane is
similar to Alts. 1-6.
Outside reserves-
mid seral
ponderosa pine is
similar to Alt. 3.
Mid seral montane
is similar to Alts. 1-
6
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Mid seral ponderosa pine community
continues transition of upland herb,
early-seral, and late seral to mid seral
and maintains much of mid seral
(generally transitions to itself or late
multi).

Mid seral montane generally transition
to itself or to late multi. High mortality
of large and intermediate size trees from
stress, insect, disease, and wildfire, and
associated effects of salvage logging are
associated with the transitions of both
mid seral montane and ponderosa pine
communities.

Produces mid Produces stands
seral communities  of high density
similar to tree and small dead
farms with standing and
uniform spacing down trees with
and size for both patches similar to
mid seral Alt 1. Tradional
ponderosa pine harvest and fire
and montane exclusion
communities. continues to
Tradional harvest create structures
and fire exclusion  not in sync with

continues to the basic
create structures disturbance
not in sync with regime.

the basic

disturbance

regime.

Mid seral ponderosa pine community has much lower levels of net transitions to
mid seral and are generally to late single. Pattern is similar to regime associated
with BPT of this type. Maintains amount on BLM/FS similar to current and
substantially above historical levels.

Mid seral montane community has much lower levels of net transitions to mid
seral and late seral stages with an increased transition to early seral. Lower
amounts of this type exist by the year 100 than Alts 1&2.

Somewhat
between
traditional
structures of Alts
1&2 and
ecological
structures of Alts
4&6 depending on
local priority and
degree of
ecological
emphasis.
Proceeds at
varying rates
based on local
emphasis.

Emphasis on
resembling
ecosystem
processes with
harvest, thinning,
and prescribed fire
would produce
mid seral
ponderosa pine
and montane
sructures closest
to native
composition and
structure for live
and dead
standing/down
trees.
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Same as Alt. 4
except would
proceed at slower
rate with more

High production
areas would be
similar to Alt. 1
and other areas
would be similar energy put into
to Alt. 3. technology
Limitations related development.
to economic

priorities create a

moderate ability to

emphasize

repatterning of

this type.

Within reserves-
mid seral
ponderosa pine
community is
similar to Alt. 2.
Mid seral montane
community has
wildland fire
converting some of
the type to early
seral. There would
be less of this type
than Alts. 3-6.
Outside reserves-
Mid seral
ponderosa and
montane are
similar to Alt. 3.

Within reserves-
mid seral
ponderosa pine
has structures
created by
wildfire. Mid seral
montane is highly
dynamic and
variable in
response to
wildfires.

Outside reserves-
similar to Alt. 3 for
bot mid seral
ponderosa pine
and montane
communities.
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Table 4-31. Major Trends in Forestland Conditions (continued).

Conditions and
Trends

Alternative 1 Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

(continued from previous page)

Mid-seral forest
structures have
increased in dry
and moist forest
PVGs with a loss
of large scattered
residual shade-
intolerant tree
components and
an increase in
density of
smaller diameter
shade tolerant
trees.

Loss of the large
tree component
(live and dead)
within roaded
and harvested
areas. This
decrease affects
terrestrial
wildlife species
closely
associated with
these old forest
structures.

Disturbance and treatments for mid
seral ponderosa and montane
communities would generally be
scattered throughout all ERUs.

Tradional harvest and fire exclusion
continues to create structures not in
sync with the basic disturbance regime.

Emphasis for
thinning, harvest,
and fuel
treatments in the
late single and
multi
communities
would be in ERUs
5,7,9, 11-13.

Somewhat
between
traditional
structures of Alts
1&2 and
ecological
structures of Alts
4&6 depending on
local priority and
degree of
ecological
emphasis.
Proceeds at
varying rates
based on local
emphasis.

Prescribed natural
fire program would
play primary role in
late single and
multi communities
with some
associated harvest,
thinning, and
prescribed fire
treatments in ERUs
6,7,9, 12-13.
Thinning, harvest,
and fuel treatments
to reduce risk of
loss from wildland
fire would be
prioritized in ERUs
6,7, 12-13.
Moderate emphasis
on thinning,
harvest, and fuel
treatments in ERUs
5,7,9,11-13. Low
emphasis in ERUs
5,7,8,11-13.

Emphasis on
resembling
ecosystem
processes with
harvest, thinning,
and prescribed fire
would produce
late seral single
and multi
structures closest
to native
composition and
structure for live
and dead
standing/down

Some focus but
prioritized in
ERUs 5, 7-9,
11-13.

High production
areas would be
similar to Alt. 1
and other areas
would be similar
to Alt. 3.
Limitations related
to economic
priorities create a
moderate ability to
emphasize
repatterning of
this component.

Same as Alt. 4.

Similar to Alt. 4.

Within reserves-
disturbances
would generally be
scattered
throughout all
clusters.

Outside reserves-
would be similar
to Alt. 3.

Within reserves-
the large tree
component would
be cycled with
prescribed natural
fire.

Outside reserves-
similar to Alt. 3.

This table applies to the UCRB planning area.

Adapted from Quigley, Lee, and Arbelbide 1997.
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Rangelands Rangeland Vegetation

OTechnology is presently available that can
produce desirable grazing systems and

Assumptions range restoration results in forest, range-
riparian, cool shrub, and woodland

The following major assumptions were made by potential vegetation groups.

the Science Integration Team during their

evaluation of alternatives: OThe modeled 100-year projection of the

geographic extent of exotic vegetation
probably is overestimated for Alternative 2.

-

N\

Summary of Key Effects and Conclusions

O Alternatives 4 and 3 are predicted to be the most effective in reducing the spread of noxious weeds and cheatgrass on
rangelands, in general, in the project area. Alternatives 6 and 7 would be the next most effective, followed by Alternative
5, with Alternatives 2 and 1 being the least effective. No alternative was predicted to reduce the acres of infestations on
dry grassland, overall. Alternatives 3 and 4 were predicted to decrease the acres of noxious weed infestations, in general,
on the dry and cool shrublands. Differences among alternatives are due to differing management activity levels and the
differing emphases of control efforts, related to the number of acres treated and the areas or range clusters and noxious
weed species treated. Alternative 4 proposes the most acres of noxious weed control and the most emphasis of
implementation of the IWM strategy; therefore, it is projected to be the most effective alternative with regard to noxious
weeds and cheatgrass.

O Alternatives 4, 3, 6, and 5 are predicted to be the most effective in reducing the encroachment or density of woody species
on rangelands, in general, in the project area. Alternative 7 would be the next most effective, and Alternatives 2 and 1
would be the least effective. It is predicted that Alternative 4 and possibly Alternative 3 would meet the desired range of
future condition with regard to reducing woody species encroachment or density problems, generally. Differences among
alternatives are due to differing management activity levels and differing emphases of control efforts, related to the
number of acres treated and the areas or range cluster where acres were treated. Alternative 4 proposes the highest
amounts of prescribed burning and harvesting of woody species; therefore it is predicted to be the most effective with
regard to woody species encroachment or density.

0 Alternatives 4, 3, and 6 are predicted to be the most effective in restoring acres of rangeland vegetation types, in general, in
the project area. Alternative 7 would be the next most effective, followed by Alternative 5, with Alternatives 2 and 1 being
the least effective. These alternatives would not have an effect of restoring rangeland vegetation types on non-Federal
lands. The ranking of alternatives was based on the predicted ability of an alternative to restore rangeland vegetation
types that have been taken over by noxious weeds or by woody species such as juniper on BLM- or Forest Service-
administered lands. Reasons for this ranking are similar to those for noxious weeds and woody species control.

O Alternatives 4 and 6 would be predicted to be the most effective in reducing fragmentation and loss of connectivity on
rangelands, in general, in the project area. Alternative 7 would be the next most effective, followed by Alternative 3, with
Alternatives 5, 2, and 1 being the least effective. It is predicted that restoration activities would be undertaken under the
action Alternatives (3 through 7) with consideration of fragmentation and connectivity issues prior to implementation of
most restoration activities. Standards and guidelines would be the most effective in Alternatives 4 and 6 for reducing
fragmentation and loss of connectivity with regard to implementing management actions that do not cause further
problems and that reduce existing problems.

O Alternatives 4, 6, and 7 are predicted to be the most effective in restoring slow-to-recover rangelands (that are not infested
with exotics), in general, in the project area. Alternative 3 would be the next most effective, followed by Alternative 5,
with Alternatives 2 and 1 being the least effective. Restoration activities would be done through range vegetative
improvements as well as livestock management improvements, which are the highest in Alternatives 3 and 4 for range
improvements and highest in Alternatives 4 and 6 for livestock management improvements.

O Alternatives 7, 4, and 6 would be predicted to be the most effective in reducing wildlife displacement and vulnerability to
mortality on rangelands, in general, in the project area. Alternative 3 would be the next most effective, followed by
Alternative 5, with Alternatives 2 and 1 being the least effective. There would be predicted effects on road closure, road
use, and human activity as a result of implementation of some alternatives, especially Alternative 7, which would be
predicted to reduce wildlife displacement and vulnerability to mortality through reserves.

0 The amount of wildfire is much less than historical levels because of fire suppression actions, with the exception of the dry
shrub PVG in Alternatives 1, 2, and 7. For all PVGs, Alternatives 3, 4, 5, and 6 have lower levels of wildfire than the other
alternatives.
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The SIT believes the objectives for
Alternative 2 are quite similar to those for
Alternative 1 ~ at least those that pertain to
the dispersal and control of exotic plants.
Consequently, values of exotic weeds,
upland shrubland, and upland herbland
communities were adjusted to be similar to
those of Alternative 1.

Discussion ~ The EIS Team made the
assumption that all results regarding
rangeland vegetation were the same for
Alternatives 1 and 2 because the interim
direction that applies in Alternative 2 (but
not Alternative 1) does not significantly
affect rangeland vegetation.

OThe current amount of exotic vegetation was
probably underestimated using remote
sensing. Consequently, it is highly probable
that exotics would increase to higher levels
than projected with the Columbia River
Basin Successional Model (CRBSUM)
simulations.

Discussion ~ The EIS Team agreed with the
hypothesis that at the fine scale the
amounts of exotic weeds are much higher
than was able to be mapped at the broad
scale. The projected trends for exotics will
depend upon the interaction of the
alternative, the range cluster, and the
rangeland potential vegetation group (see
Effects on Noxious Weeds section later in
this chapter). See the first assumption in
the Noxious Weeds Assumptions section.

OThe diversity and productivity of native
plant communities at the fine scale has
been reduced by the history of excessive
livestock grazing. However, changes in
range management practices over the past
20 to 40 years have improved the state of
rangeland vegetation. Through time, the
integrity of dry grass, cool shrub, and dry
shrub groups will improve.

Discussion ~ This assumption relates to
rangeland integrity at watershed or larger
scales (the SIT ranked Alternatives 1 and 2
as “low” for achieving landscape rangeland
integrity [see table 4-12]). The EIS Team
assumed, in addition, that rangeland
integrity could be improved through the
cumulative effect of management actions
taken at finer scales. The EIS Team also

noted that integrity is affected by exotic
vegetation; therefore, rangeland condition or
integrity may not necessarily improve under
all alternatives when considering exotics.

U Grazing regimes typically will be

implemented to resemble the types of
grazing to which the dominant decreaser
(species most palatable and preferred by
grazing animals, and that tend to decrease
under grazing pressure) native grasses and
forbs are adapted. Typically this results in
short-duration, low to moderate utilization,
with emphasis on higher utilization levels
during the dormant seasons.

Discussion ~ There are exceptions in the
case of seeded areas, especially areas
seeded with crested wheatgrass, where
grazing might not be implemented in a
manner that fosters maintenance of
decreaser native herbs. Some crested
wheatgrass seedings need relatively heavy
grazing pressure to reduce the presence of
plants with tall dead stems and to sustain
forage production. Higher utilization levels
during the dormant season would be
consistent with Alternatives 3 through 7
direction and promote protection of the soil
resources by leaving residual matter.

0 Current Forest Service and BLM land use

plans (Alternatives 1 and 2) rely on
systematic livestock grazing systems. In
Alternatives 3 through 7, there will be more
emphasis on systematic grazing during the
dormant season, with monitoring of grazing
more closely during the growing season in
order to resemble native grazing regimes
and to improve the competitive ability of
native perennial grasses against exotic
annuals and perennials.

In addition to the SIT assumptions, the EIS
Team also assumed the following:

OThe results of CRBSUM runs for rangelands

(see the Rangelands Methodology section
later in this chapter) were used in Chapter 4
for their value in the relative ranking
(comparison) of alternatives. The relative
differences among alternatives were believed
to be accurate, but the actual acreage of
terrestrial communities predicted for each
alternative were not accurate because
current amounts of exotics were
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underestimated. Exotic weeds, wildfire, and
prescribed burn acres that were simulated
with CRBSUM for Alternatives 3 through 7
are useful for comparisons of trends among
alternatives but have low accuracy in
amounts by potential vegetation group.

Noxious Weeds

The following assumptions are based on the
understanding that remote sensing of
vegetation did not accurately portray the
historical or current geographic extent of
noxious weeds. Because those data were used
as inputs for the Columbia River Basin
Successional Model (CRBSUM), the outputs
from CRBSUM were also inaccurate. Therefore,
the evaluation of noxious weeds and cheatgrass
did not use the CRBSUM outputs for exotics.

OThe SIT’s evaluation assumed that projected
exotic weed extent would vary, according to
(1) the alternative, (2) the range cluster, and
(3) the rangeland potential vegetation group
under consideration. The noxious weed
portion of Chapter 3 was set up so noxious
weed control would vary by the
management emphasis (Conserve, Restore,
or Produce) of each range cluster within
each alternative; consequently, the exotic
weed extent sometimes could decrease in
100 years for some clusters under some
alternatives.

OIntegrated Weed Management (IWM),
described in Chapter 3, would be applied to
all lands. The steps of Integrated Weed
Management are expected to be
implemented on all lands, but the
assumption was made that noxious weeds
would continue to encroach upon BLM- or
Forest Service-administered lands from
other lands, in all alternatives and all range
clusters.

0Remote sensing did not accurately portray
the current extent of exotic weeds in the
project area, primarily because the
broadleaved exotic forb species (for example,
the knapweed complex) could not be
detected from aerial photos and satellite
imagery, and the exotic annual grasses, for
example cheatgrass and medusahead, could
not be detected where they were an
understory component or in small patches
(Iess than 160 acres).
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0All rankings between 20 and 30 in Table 4-

36 (later in this chapter) represent
prevention of further infestation of
rangeland potential vegetation groups (dry
grass, dry shrub, or cool shrub) by noxious
weeds; the higher the ranking, the higher
the amount of the potential vegetation
group restored. In other words, in 100
years, at least some of the potential
vegetation group would be restored if the
rank is greater than 20. All rankings of 20
or less represent further weed infestation;
as the rank decreases toward O, more of the
potential vegetation group would be infested
by weeds.

0 Some of the acreage proposed for Livestock

Management activities in Table 3-7 would
include acreage proposed for noxious weed
control within the Improve Rangelands
activity. If this assumption is not met, there
is a relatively higher risk of reinvasion by
noxious weeds of sites that have received
control, compared with sites that have
received control but lack post-control
livestock management. The Livestock
Management activity is pertinent to Step 7
(Proper Range Management) and Step 2
(Preventing Weed Encroachment) of
Integrated Weed Management.

0 Some areas within the Prescribed Burning

activity in Table 3-7 would include burning
for weed control. For example, prescribed
burning could control of medusahead,
especially if it is conducted just prior to
seed ripe.

O Weed species presented in the range cluster

tables, predicted effects tables in the
Evaluation of Alternatives, and Chapter 4
tables are not the only weeds that will be
targeted for weed control. Species referred
to in these tables were those assessed in the
Scientific Assessment. Other noxious weeds
undoubtedly are present in the project area
and should be the target for weed control
(IWM) efforts if they are found. Cheatgrass
is not legally declared noxious in the project
area, but the assumption is made here that
the alternatives and the IWM strategy would
pertain to cheatgrass as if it were a noxious
weed. The acreage listed in the Improve
Rangelands portion of Table 3-7 are
assumed to apply to cheatgrass.



0 The midpoint of the range of acres
presented in the Improve Rangelands
activity in Table 3-7 is the highest estimated
number of acres that would be treated for
weed control, because other activities are
included in the Improve Rangelands
category. The acreage scheduled for
noxious weed control was assumed to be
within the Improve Rangelands activity, and
was assumed to pertain to each decade for
the next 100 years.

O Integrated weed management efforts would
be emphasized in high human process
disturbance areas, which typically include
roaded areas, waterways, campgrounds,
and trails.

OlIn Alternative 7, noxious weeds that are
already present in reserves would continue
their spread, although at a slower pace than
in those outside reserves. Some reserves,
especially in Range Cluster 4, contain
fragmented habitat, are relatively small, and
are often surrounded by agricultural and
other private land. Even though IWM was
assumed to be implemented on other lands,
it is assumed that weeds would invade and
spread into reserves at greater rates in
areas of fragmented ownership compared to
less fragmented, more contiguous blocks of
land in reserves.

Causes of the Effects of Each
Alternative on Rangelands

Rangeland effects were projected for 100 years
using CRBSUM. The model used the
interactions of several effects to come up with
the landscape analysis of the alternatives. It is
the combination of these elements and the
effects they have on rangelands and each other
that produced the effects of the implementation
of the seven alternatives. The following is a list
of these six main causes:

O grazing effects;

Orangeland vegetation improvements;
O prescribed fire;

U exotics;

Owildfire; and

0O succession.

The fire regime in Range Potential Vegetation
Groups is different than it was historically

because of changes in plant community
composition and structure related to our
management actions. These include:

O wildfire suppression;

Oloss of fine fuels, which were a primary
carrier of fire, due to livestock grazing; and

Oestablishment of flammable exotic plants.

The trend in the amount and type of wildfire
would vary among alternatives primarily
because of differences in the amount of
prescribed fire. Some amount of fire exclusion
still would be apparent within alternatives,
because wildfire suppression and livestock
utilization of fine fuels continue to occur. No
alternative would restore the natural
disturbance process of fire relative to historical
levels.

Methodology: How Effects on
Rangelands were Estimated

The rangeland effects were estimated by the use
of four sources: Landscape Evaluation of
Alternatives by the Science Team (in Quigley,
Lee, and Arbelbide 1997); Effects of Planning
Alternatives on Noxious Weeds and Cheatgrass
in the Interior Columbia Basin and Portions of
the Klamath and Great Basins (Karl 1996, in
Quigley, Lee, and Arbelbide 1997); the Scientific
Assessment (Quigley, Graham, and Haynes
1996; Quigley and Arbelbide 1996); and
professional judgement by the SIT and EIS
Team.

The Landscape evaluation of alternatives was
done by taking the objectives and standards of
the alternatives (table 3-5), and the
management activities in acres per decade
(table 3-7), and modeling the results of
implementation of these activities primarily
using CRBSUM. Numerous assumptions were
made that reflected the model outputs and the
conclusions made about the results by the
science team. Grazing effects, wildfire,
prescribed burning, rangeland vegetation
improvements, exotics, and succession were the
effects modeled that produced the results.

Effects of noxious weeds were evaluated by
considering the alternatives and their objectives
and standards; management activities for
noxious weed control; and rule sets established
for each alternative in each range cluster. All of

TABLE OF

CONTENTS




these factors were used to come up with the
amount of noxious weed control by cluster by
alternative and the effect that amount of
noxious weed control would have on the spread
of noxious weeds. This information would then
lead to a ranking of the alternatives in their
effectiveness of noxious weed control and
whether the alternative was successful in
reducing the spread.

Estimates of total acres that would be burned
by alternative and potential vegetation group
were compared to historical estimates. Ratios
of acres burned under the different alternatives
to the historical period were calculated for the
three rangeland potential vegetation groups —
cool shrub, dry grass, and dry shrub — in
which almost all of the burned acreage
occurred on rangelands.

Professional judgement by the Rangeland staff
on the SIT and EIS Team was used to take all
the landscape evaluation information, the
noxious weed evaluation, the Scientific
Assessment, management prescriptions, and
experience in rangeland systems to determine
the final outcomes of the implementation of the
alternatives. This required coordination with
other SIT members, and identifying and
discussing inaccuracies of the model runs (for
example, noxious weeds and wildfire and
prescribed fire were not accurately modeled and
probably did not reflect the accurate
implementation of the alternatives) with other
EIS Team and SIT professionals.

Effects of the Alternatives on
Rangelands

Introduction

The following discussion is structured similar to
Chapter 2 “Affected Environment”, to aid the
reader in tracking between chapters. The
Evaluation of Alternatives completed by the
Landscape Ecology staff of the SIT was reported
by physiognomic type and terrestrial
community. However, the rangeland
information in Chapter 2 of the EIS was
reported by Potential Vegetation Groups (PVGs).
Table 4-32 provides the reader a crosswalk to
show which Physiognomic or Terrestrial
Community group exists on the three major
rangeland PVGs. Terrestrial communities are

groups of cover types with similar moisture and
temperature regimes, elevational gradients,
structures, and use by vertebrate wildlife
species.

The evaluation by the Landscape Ecology staff
of the SIT was used in the overall analysis of
the effects of the alternatives. To do the
analysis, they used the CRBSUM to predict
outcomes of key elements in 10, 50, and 100
years. Due to the extreme sensitivity of the
model to changes to modeling criteria, there
were three major inconsistencies that have
significant implications for this chapter:

(1) Wildfire and prescribed burning were not
modeled accurately by CRBSUM. Therefore,
acreage figures for the major terrestrial
communities, upland herbland, upland
shrubland, upland woodland, and exotics may
not be accurate.

(2) As stated previously, the extent and rate of
spread of noxious weeds and cheatgrass in the
project area were underestimated. In addition,
the model probably did not accurately estimate
ecological processes relating to exotic weeds.
Modeled outcomes in conjunction with the
Evaluation of Alternatives were used to address
this inconsistency.

(3) With regard to effects on the four major
terrestrial communities, Alternatives 1 and 2
should have the same results since the only
difference between the two alternatives is
PACFISH, INFISH, and Eastside screens.
However, the model showed substantially
different results between Alternatives 1 and 2.
For this section, results for Alternative 1 will be
used to describe the results for both
Alternatives 1 and 2.

Although the terrestrial community acres
reported in the tables may not be quantitatively
accurate, they can be used to compare and
rank the alternatives relatively with respect to
restoring rangeland health.

Effects on Rangeland Distribution,
Composition, and Structure

Terrestrial Communities
Table 4-33 displays the minimum and

maximum historical, current, and 100-year
projections by alternative for the four major
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Table 4-32. Crosswalk Between Rangeland Potential Vegetation Groups and

Terrestrial Communities.

Potential Vegetation Group

Physionomic/Terrestrial Community

Dry Grassland

Dry Shrubland

Cool Shrubland

Exotics
Upland Herbland
Upland Woodland

Exotics

Upland Herbland
Upland Shrubland
Upland Woodland

Exotics

Upland Herbland
Upland Shrubland
Upland Woodland

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

rangeland terrestrial community groups.
Alternatives 3 through 7 would reduce the
geographical extent of exotics below the current
levels within 100 years. Alternatives 1 and 2
would result in no change. All alternatives
would result in an increase in upland herbland
from current, with no significant difference
between alternatives except Alternative 7, which
would result in a somewhat higher than the
others. All alternatives would result in the
upland herbland being within historical, but
Alternatives 1 and 5 fall barely within the low
end of historical. All alternatives would result
in a decrease in upland shrubland from
current. All alternatives would result in the
upland shrublands being within historical.

All alternatives would result in a significant
increase of upland woodland above historical
levels except for Alternative 7, which would
achieve near the maximum for historical. This
result on upland woodlands may be an
inconsistency as a result of the low wildfire and
prescribed fire acres modeled for the UCRB.
However, the majority of the increase in upland
woodlands was in the Central Idaho Mountains
ERU as a result of conifer encroachment into
steep, rough areas of minimal access. It is
expected that minimal opportunity for conifer
encroachment control in these areas would be
taken. Upland woodlands in the other ERUs, in

general, decreased. Overall, in relation to
meeting or moving towards the desired range of
future condition as a result of these projections,
the action alternatives (3 through 7) would all
be within the desired range of future condition
with the possible exception of upland
woodlands.

Figures 4-13, 4-14, and 4-15 display the
percentage of sub-basins containing upland
herbland (figure 4-13), upland shrubland
(figure 4-14), and upland woodland (figure 4-15)
that would be above, within, or below the
historical range of variability in the project area
for each alternative. Generally, there are no
significant differences among the alternatives
for upland herbland when compared to current
conditions. For upland shrubland, all the
alternatives would result in more subbasins
below the historical range of variability when
compared to current, with no subbasins above
the historical range of variability. This was
mostly due to prescribed burning, wildfire, and
succession of upland shrubland into upland
woodlands. For upland shrubland, all the
alternatives would result in more subbasins
below the historical range of variability when
compared to current, with no subbasins above
the historical range of variability. This was
mostly due to prescribed burning, wildfire, and
succession of upland shrubland into upland
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Table 4-33. Percentage of Terrestrial Communities, UCRB Planning Area.
Terrestrial Historical Historical Alternatives
Community Minimum Maximum  Current 1 2 3 4 5 6 7
Exotics 0.0 0.0 2.9 2.9 4.7 0.7 07 1.9 0.8 1.1
Upland 6.9 12.7 5.8 7.0 5.5 8.0 8.3 70 7.8 10.0
Herbland

Upland 23.7 30.3 28.0 25.1 24.6 26.4 26.2 26.1 26.4 25.0
Shrubland

Upland 1.6 1.9 1.0 2.8 2.8 2.7 2.7 2.8 2.8 1.8
Woodland

This table displays historical, current, and future (100 years) percentage of the four major terrestrial rangeland
communities on Forest Service- and BLM-administered land in the UCRB planning area.

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

woodlands. For upland woodland, all the
alternatives would result in increases of the
percent of subbasins above the historical range
of variability and decreases in the percent of
sub-basins below the historical range of
variability when compared with current
conditions. This was mostly due to the
succession of upland shrublands into upland
woodland and to conifer encroachment into
hard-to-access areas for control treatments.

Table 4-34 displays the historical to current
trends and the 10- and 100-year projections by
alternative for the four major rangeland
terrestrial communities. Future projections are
expressed in relative percent change from
current conditions. Alternatives 3 and 4 would
reduce extent of exotic weeds in 10 years, and
would substantially reduce the extent of exotic
weeds from 10 to 100 years. Alternatives 5,6,
and 7 are expected to have no change in the
extent of exotic weeds in 10 years and a slight
reduction in extent of exotic weeds from 10 to
100 years. Alternatives 1 and 2 are the only
alternatives that would be expected to result in
an increase in exotic weeds above current levels
in 10 years and a substantial increase from 10
to 100 years.

All alternatives would be expected to
substantially increase in upland herbland after
10 years, with the increase continuing to 100
years. There were few differences between

alternatives in the increase of upland herbland.
The main reason for the increase in upland
herbland would be due to the conversion of
exotic weeds to upland herbland in Alternatives
3-7 and the reduction of upland shrublands in
Alternatives 1 and 2. No alternative would have
significant changes on upland shrubland in the
first 10 years. Alternatives 1 and 2 would be
expected to have a slight decrease in upland
shrubland over the 100-year period whereas the
other alternatives would be expected to have no
change from 10 to 100 years. All alternatives
would increase the extent of upland woodlands
in 10 years as well as from 10 to over 100
years. There were no significant differences
between the alternatives in the predicted
increase of upland woodlands.

Dry Grassland Potential Vegetation Group

The extent of the dry grassland communities
moving toward the desired range of future
condition would be expected to continue to
decrease in the project area, in general, under
all alternatives. The causes would be the
continued invasion and spread of existing
infestations of noxious weeds into these
communities and the encroachment of conifers
under Alternatives 1 and 2. Under Alternatives
3 through 7, noxious weed encroachment would
be slowed as compared with Alternatives 1 and
2, but conversion of these plant communities to
noxious weeds would still occur, more so under

TABLE OF

CONTENTS




percent of subbasins

percent of subbasins

percent of subbasins

100
90
80
70
60
50

30
20
10

100
90
80
70
60
50

30
20
10

100
90
80
70
60
50

30
20
10

Current

H Below HRV [ Within HRV B Above HRV

Alt 1 Alt 2 Alt 3 Alt4 Alt 5 Alt 6 Alt7

H Below HRV [ Within HRV [l Above HRV

Current

Current

Alt 1 Alt2 Alt 3 Alt4 Alt5 Alt6 Alt7

H Below HRV [ Within HRV B Above HRV

Alt 1 Alt2 Alt 3 Alt4 Alt5 Alt6 Alt7

TABLE OF

CONTENTS

Figure 4-13. Upland Herb,
Above/Within/Below Historical
Ranges in Variability,

Project Area.

Figure 4-14. Upland Shrub,
Above/Within/Below Historical
Ranges in Variability,

Project Area.

Figure 4-15. Upland Woodland,
Above/Within/Below Historical
Ranges in Variability,

Project Area.



Table 4-34. Percent Change in Extent of Terrestrial Communities, UCRB Planning Area.

Terrestrial Historical Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
Community to Current 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10yr100yr 10 yr 100 yr
Exotics N/A + ++ + ++ - - - - - - NC - NC - NC -
Upland - + + + + + + + + + + + + + +
Herbland

Upland NC NC - NC - NC NC NC NC NC NC NC NC NC NC
Shrubland

Upland - - + + + + + + + + + + + + + +
Woodland

This table shows the percent change in the extent of area of terrestrial communities from historical to current to future (10 years, 100 years). The data are for Forest
Service- and BLM-administered lands in the UCRB planning area only.

++ = greater than 20 percent increase

+ =up to 20 percent increase

NC = no significant change from current
up to 20 percent decrease

greater than 20 percent decrease

Source: Adapted from Quigley, Lee, and Arbelbide (1997).
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Alternatives 5 and 6 than under Alternatives 3,
4, and 7.

The ineffectiveness of Alternative 7 relates to
the lack of active weed control efforts in
reserves and the several noxious weed species
that are particularly invasive into dry
grasslands (for example, yellow starthistle,
spotted knapweed, and leafy spurge) that can
spread even in the absence of disturbance.
Improved grazing strategies or a no-grazing
strategy would continue to restore dry
grasslands, and these communities would
either move toward being or would be
dominated by large perennial bunchgrasses in
most areas, but the invasion of noxious weeds
and cheatgrass would be expected to occur at a
higher rate than the improvement. Conifer
encroachment would generally be reduced
under Alternatives 3 through 7 as a result of a
more liberal fire policy and the emphasis of
prescribed burning, prescribed natural fires,
and the basic reestablishment of fire regimes
where possible. The exception to this would be
the steep, rough inaccessible areas, especially
in ERU 13, where conifer encroachment would
be expected to continue.

Most crested wheatgrass seedings that were
once essentially monocultures are projected to
be more diverse, with various forbs and shrubs
part of the seedings under Alternatives 4 and 6.
Seedings under Alternatives 3, 5, and 7 would
be expected to be more diverse than under
Alternatives 1 and 2 as a result of interseeding
and natural succession respectively. Overall,
the dry grassland communities would be
projected to not be within the desired range of
future condition for the alternatives. However,
Alternatives 3, 4, and possibly 7 would be
expected to be the most successful in moving
dry grasslands toward the desired range of
future condition.

Dry Shrubland Potential Vegetation Group

The extent of the dry shrubland communities
moving towards the desired range of future
condition would continue to decrease in the
planning area, although at a slower rate for
Alternative 7 than under Alternatives 1 and 2,
because of the continued invasion of noxious
weeds and cheatgrass into these communities.
Alternatives 3, 4, 6, and possibly 5 would be
expected to reduce the spread of noxious weed
infestations and therefore improve the extent of
dry shrublands moving towards the desired

range of future condition in the planning area.
Livestock grazing pressure would improve
under all these alternatives, but especially
under Alternatives 3, 4, and 6.

Native large bunchgrasses with sagebrush
overstory areas would not be common across
the planning area under Alternatives 3 through
7, but would be much more apparent than
under Alternatives 1 and 2, especially under
Alternatives 3, 4, and 6. Livestock grazing
pressure would be modified through emphasis
on grazing systems that allow for soil and
vegetative processes to function in a more
natural state and the implementation of these
systems under a more landscape approach.
Litter accumulation, plant vigor, and soil
protection would be enhanced under
Alternatives 3 through 7, which would make a
difference on the rate of improvement of the dry
shrublands. Overall, Alternatives 3, 4, and 6
would be expected to improve the extent of dry
shrublands moving towards the desired range
of future condition.

Cool Shrubland Potential Vegetation Group

The extent of the cool shrubland communities
moving towards the desired range of future
condition would be expected to increase in the
planning area under Alternatives 3, 4, and
possibly 7. Alternatives 3, 4, and possibly 7
would be the most effective in increasing the
extent of cool shrublands moving towards the
desired range of future condition because they
have the highest emphasis on noxious weed
control, livestock grazing pressure
improvement, and conifer control, in general.
Alternatives 5 and 6 would be less effective in
noxious weed control but would have a slower
rate of decrease of cool shrublands than
Alternatives 1 and 2.

Native large bunchgrasses with sagebrush
overstory areas would be common across the
planning area under Alternatives 3 through 7,
especially under Alternatives 4 and 6 with the
projected improvement in livestock grazing
pressure. This would be due mainly to the
emphasis on grazing systems that allow for soil
and vegetative processes to function in a more
natural state and implementation of those
systems on a more landscape approach.

Litter accumulation, plant vigor, and soil
protection would be enhanced under
Alternatives 3 through 7, which would make a
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difference on the rate of improvement of the
cool shrublands. Reduction of woody species
encroachment would be effective under
Alternatives 3 through 7, especially under
Alternatives 4, 6, and 7, because prescribed
burning and prescribed natural fires are
emphasized along with liberal wildfire policies
in the reserves under Alternative 7. Harvesting
of conifers in the highest density areas where
fire is not practical would also increase in
Alternatives 3, 4, and 6. This would be
expected to increase vegetative diversity of these
communities assuming that those areas with a
noxious weed or cheatgrass understory were
rehabilitated.

Effects on Major Factors Influencing
Rangelands

Livestock Grazing

Improved livestock grazing strategies would
reduce adverse affects of grazing to ecosystem
processes and functions under all alternatives,
especially in the dry shrublands and western
juniper dominated areas. Grazing systems
would be tailored to meet soil and vegetative
processes and functional needs, especially
under Alternatives 3, 4, and 6. Grazing
pressure would be reduced under Alternatives
3, 4, and 6 because (1) the timing of livestock
grazing in relation to critical times for plant
health and the amount of residual vegetation
after grazing would substantially improve
conditions to allow soil and vegetative processes
and functions to function properly, and (2)
implementation of grazing systems under a
more spatially- and functionally-integrated
landscape approach would increase the amount
of rangelands having grazing systems that allow
for healthy ecosystem functions and processes.

Areas with vegetation types that respond
according to the traditional climax model with
regard to vegetation succession are predicted to
improve in condition at a faster rate under
Alternatives 3 through 7 than under
Alternatives 1 and 2. The climax model asserts
that reduction or elimination of livestock
grazing pressure will permit improvement in
rangeland vegetation through secondary
succession (see Appendix F for more detail).
The areas with vegetation types that more
closely resemble the state and transition model
(where succession of vegetation does not
necessarily parallel changes in livestock
pressure) are not predicted to improve much

from improved grazing practices. These areas ~
most notably the Wyoming big sagebrush warm
and salt desert shrub potential vegetation types
~ would continue to decline because of noxious
weeds and cheatgrass invasions, but at a much
slower rate under Alternatives 3 through 7
(especially 4 and 6) than Alternatives 1 and 2.
In addition, improper grazing during drought
periods and immediately thereafter would be
discontinued across the planning area under
Alternatives 3 through 7, which would allow
those areas of relatively intact native plant
communities to maintain plant vigor and
competitiveness against noxious weeds and
cheatgrass.

In Alternative 7, livestock grazing in the
reserves would be limited to site-specific
problem areas such as cheatgrass and noxious
weed infestations for the purpose of furthering
the intent of the reserves. There would be no
grazing permits on the reserve in the sense of
yearly permits. The effects on the noxious weed
and cheatgrass areas as far as solving or
reducing the problem would be generally slight
to no measurable effect. The ability of livestock
to effectively reduce noxious weeds or
cheatgrass through consumption is
appreciable, but site-specific, and generally
risky in success rate because intensive
management of livestock on extensive
rangeland acreage is difficult to achieve.

Most noxious weeds are not highly palatable by
livestock, and livestock consumption of
cheatgrass is not heavy enough to substantially
reduce the threat of fire. In good moisture
years when cheatgrass production is very high
and fire risk is high, the amount of livestock
needed to reduce the cheatgrass amount would
be extremely high. Even if there could be
enough livestock brought in to effectively
reduce the cheatgrass, remaining large, native
bunchgrasses would be adversely affected since
the grazing use would be partially during the
critical growing season for these species.
Natural re-establishment of large, native
bunchgrasses would be inhibited by excessive
livestock pressure during these periods.

Changes in Fire Regimes

An estimate of relative amounts of wildfire acres
burned was made from outputs of the
CRBSUM. Probabilities of wildfire vary with
cover type and structural stages, and change
according to the management prescriptions

TABLE OF

CONTENTS




within each alternative that affect vegetation
composition and structure. The model
estimates historical wildfire occurrence from a
400-year simulation, starting with historical
stand conditions and using historical fire
probabilities. The outputs for the seven EIS
alternatives are average hectares per decade of
disturbance, based on a 100-year simulation.
Current levels are derived from Year 10 of the
simulation. Model outputs were adjusted for
the effects of mid-scale pattern and fine-scale
live and dead vegetation and fuels composition
and structure, as well as for overestimates in
the modeled amount of management ignited
prescribed fire (Hann et al.1996, in Quigley,
Lee, and Arbelbide 1996). Adjustment factors
incorporate the concept of relative amounts of
unburned area contained within wildfire
perimeters that are caused by patterns of
vegetation and fuel. The following discussion is
based upon an estimate of historical acres
burned, and trends in the relative amounts of
acres burned per decade by wildfires for the
next 100 years under each of the alternatives.
The interpretation of the differences among
alternatives and their comparison to historical
disturbance may be adjusted before the Final
EIS if additional refinement of the model is
conducted, such as to account for possible
overlap among treated areas.

Estimates of total acres burned by alternative
and potential vegetation group were compared
to historical burned acre estimates. Ratios of
acres burned under the different alternatives to
the historical period were obtained for the three
rangeland potential vegetation groups ~ cool
shrub, dry grass, and dry shrub ~ in which
almost all of the burned acreage occurs (table
4-35).

For all three rangeland PVGs, all alternatives
would result in fewer acres burned than
historically. Burned acres would be reduced
the most from historical in dry grass, and the
least in dry shrub.

For all three PVGs, the least acreage of wildfire
is expected to occur in Alternatives 3 through 6.
For the cool shrub PVG, Alternative 4 would
have the least amount of wildfire at 31 percent
of historical, while Alternative 5 is the highest
of this group with 48 percent of historical. In
contrast, Alternatives 1 and 7 would have more
wildfire than current levels. Alternative 7 would
have the highest amount of wildfire, at 76
percent of historical levels of fire. Even if

Alternative 7 may be the cause for the
increased probabilities of fire, as well as a lesser
emphasis on fire suppression in reserve areas.
Alternative 1 would have about 127 percent and
Alternative 2 about 153 percent of historical
burned acreage. The model may assume less
restoration of exotic grass ranges in
Alternatives except 1 and 2, compared to other
alternatives, causing a continuation of high
levels of fire in annual grasslands. Alternative
2 may be higher than Alternative 1 if there is an
assumed lack of fire suppression action within
PACFISH buffers. Also, if these protected areas
receive no grazing, it may be assumed that the
increased amount of grass may also be a cause,
possibly interacting with the other two factors
just discussed, for the increase in fire
probabilities over current levels. The reduced
burned acreage predicted for Alternatives 3
through 6 could be caused by reductions in the
amount of cheatgrass predicted by the model
because of restoration efforts, and hence lower
flammability.

Based strictly on estimates of the relative
amounts of net wildfire, and taking into
account planned levels of prescribed burning,
there could be enough fire to reverse trends of
increasing shrub density, loss of herbaceous
stages, and encroachment of conifers in
Alternatives 7 in the cool shrub PVG. If
improved grazing management resulted in more
residual herbaceous vegetation, it could be
assumed that there would be much more
wildfire then the model estimates, particularly
in Alternatives 3, 4, and 6, for all PVGs. This
could cause increased spread of exotic annual
grasses in dry shrub and dry grass. However,
in the cool shrub PVG, where exotic grasses are
generally not a problem, increased wildfire
would not be detrimental if appropriate post-fire
grazing management were applied.

Effects on Noxious Weeds, Exotics,
and Introduced Forage Grasses

Noxious Weeds

Although cheatgrass is not legally declared a
noxious weed in the project area, it is included
in the following discussion when noxious weeds
are mentioned.

Alternatives 5 through 7 would generally be
more effective in preventing spread of noxious
weeds than Alternatives 1 and 2. However,
Alternatives 5 through 7 would not be as
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Table 4-35.

Ratio of Estimated Rangeland Net Acres Burned by Wildfire

Each Decade to Estimated Historical Acres, UCRB Planning

Area.

Potential

Vegetation Historical Alternatives

Group Acres Current 2 3 4 5 6 7

percent

Cool Shrub 764,167 66 68 62 36 31 48 43 76
Dry Grass 721,872 30 30 21 13 12 17 14 59
Dry Shrub 893,801 98 127 153 61 53 80 67 97

This table applies to lands administered by either the Forest Service or the BLM in the UCRB planning area.

Source: Adapted from Quigley, Lee, and Arbelbide (1997).

M Planned Prescribed Fire [ Estimated Wildfire

Historic Alt1 Alt 2 Alt 3 Alt 4 Alt5

Alternative 7 is still estimated to be only 59
percent of historical levels, likely because of
effective fire suppression outside of reserves.
Because very little prescribed fire is planned for
the dry grass PVG, it is expected that the rate
and amount of conifer encroachment would
continue at present levels, or potentially
increase, with the least amount of increase in
Alternative 7.

Much more fire is simulated for the dry shrub
PVG than for cool shrub and dry grass.
Estimated levels of wildfire would range from 53
to 80 percent of historical in Alternatives 3
through 6. Alternative 7 would have 97 percent
of net historical burned acreage. The lower
level of restoration of cheatgrass ranges in

Figure 4-16. Cool Shrub
Wildfire and Prescribed Fire,
UCRB Planning Area.

Alt 6 Alt 7

prescribed fire were implemented at planned
levels (figure 4-16), herbaceous-dominated
stages would not be likely to achieve the levels
in which they historically occurred in cool
shrub in Alternatives 1 through 5, because
there would not be enough fire disturbance to
reverse current trends. Only Alternative 7
would have more disturbance by fire (wildfire
and prescribed fire) than is estimated to have
occurred from historical wildfire.

For the dry grass PVG, the model must assume
extremely effective fire suppression, because
Alternatives 2 through 6 only have 12 to 30
percent of historical levels of burned acres.
While there would be little wildfire suppression
within reserve areas, the amount of wildfire in
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effective, overall, as Alternatives 3 and 4, which
would be especially effective in substantially
reducing the rate of spread of noxious weeds in
range clusters 5 and 6, where the majority of
rangelands exist. Rangelands near roads and
agricultural and urban areas would still be
priority areas for noxious weed control efforts.
This is especially true in dry shrubland types in
range clusters 5 and 6 (see maps in Chapter 2)
where dominant native rangeland vegetation
generally exists in the more moist areas away
from roads, agriculture, urban areas, and
watering areas for livestock. Altered sagebrush
steppe areas, in range clusters 5 and 6, would
be expected to be invaded by noxious weeds
such as medusahead and yellow starthistle,
especially in eastern Oregon and southwestern
Idaho. However, control efforts under
Alternatives 3 and 4 would be expected to be
relatively effective in reducing the spread of
noxious weeds in these clusters.

The various knapweeds and leafy spurge would
be expected to be a problem in the more moist
areas, especially the dry grasslands and cool
shrublands in eastern and southeastern Idaho
and western Montana. Chemical control of
some noxious weeds such as leafy spurge or the
various knapweeds requires repeat treatment
for years to be effective in controlling existing
infestations. It is anticipated that treatment of
the same noxious weed areas year after year
would be the norm due to the difficulty in
killing some weeds. However, control efforts to
reduce the spread of these weeds, especially by
seed, would be expected to be effective. Large
infestations of these species would probably
remain a problem but would not be expected to
increase in size under Alternatives 3 and 4,
especially in range clusters 5 and 6.

The reserve areas, in general, are unroaded and
away from urban and agricultural areas, so
they are not expected to be heavily infested with
noxious weeds. In addition, the lack of
disturbance in the reserve areas should help in
limiting some noxious weeds that require
disturbance to become established. However, it
is expected that some noxious weeds, such as
leafy spurge and the various knapweeds, would
still be able to invade and spread within reserve
areas because they can spread even in the
absence of disturbance.

A much more effective control effort is expected
under an Integrated Weed Management strategy

in Alternatives 3 through 7 than the existing
programs under Alternatives 1 and 2. This
approach puts emphasis on all lands, not just
Federally administered lands, and with a more
effective educational program great strides
would be expected in noxious weed control.

The educational programs are expected to
substantially reduce the human-caused spread
of noxious weeds. Continued spread of noxious
weeds by wildlife, water, wind, and fire would
occur, but intensive control efforts in range
clusters 5 and 6, especially under Alternatives
3 and 4, would reduce the spread of noxious
weeds through reductions in seed source and
fire prevention. In general, rangeland
productivity and biodiversity would be seriously
affected by the expected increase in noxious
weeds under Alternatives 1, 2, and 5, and
would be expected to affect livestock operations,
wildlife, and soil and native vegetative health
especially in range clusters 1, 2, 3, and 4.

Although noxious weed control efforts under
Alternatives 3 and 4 would be expected to
reduce the spread of noxious weeds in range
clusters 5 and 6, the effort needed to implement
these alternatives requires substantial
increases in the number of acres of treatment
than is occurring under current emphasis levels
and normal base funding levels. In addition, an
IWM strategy that incorporates all entities (city,
county, State, tribal, and Federal) under one
strategy, with effective educational efforts
focusing on inventory of and prevention of
noxious weeds, would be required along with
acreage treatments for the expected results
under Alternatives 3 and 4 to occur. Acreage
treatments of altered sagebrush steppe does not
include fire rehabilitation, which is not part of
normal base funding levels for Forest Service
and BLM administrative units. Fire
rehabilitation of altered sagebrush steppe or
other weed areas would be considered above
and beyond the expected acres treated under
noxious weed programs.

Table 4-36 ranks the alternatives according to
their effectiveness in noxious weed control by
the three major rangeland PVGs for the UCRB.
The ranking is based on a relative index of O to
30, with O being the least effective and 30 being
the most effective. Overall, Alternatives 3
through 7 would be the most effective
alternatives, with Alternatives 1 and 2 the least
effective. Alternative 4 was the most effective,
followed closely by Alternative 3. Alternative 7
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was similar to but slightly more effective than
Alternative 6. Alternative 5 was the least
effective of the action alternatives but still much
more effective than Alternatives 1 and 2.
Effectiveness of noxious weed control was
heavily dependent on the emphasis of the
alternative within each range cluster. The
emphasis of an alternative is defined by the
steps of IWM that would be taken, the
rangeland plant communities and noxious
weeds to which the steps would be targeted,
and the acreage of weed control that would be
treated. For example, noxious weed control in
Alternative 4 would be more effective in cool
shrublands in clusters 2 and 3 than in dry
grasslands in those same clusters. This is a
result of the amount of acres treated consistent
with table 3-7 and the objectives and standards
in Chapter 3, and the fact that noxious weeds
are not as big a problem in the cool shrublands
as they are on dry grasslands. In the UCRB,
the most effective noxious weed control efforts
would occur in range clusters 5 and 6,
especially under Alternatives 3 and 4 for dry
grasslands and cool shrublands, and range
clusters 2 and 3 for dry shrublands.

Table 4-37 displays a relative comparison of
alternatives within the UCRB by the three
major rangeland PVGs in relation to how
effective each alternative would be in moving
the trend of the PVG away from a noxious weed
infested community and toward the desired
range of future condition. The trend is
displayed using a relative range of -4 to +2, with

-4 being the fastest movement away from the
desired range of future condition and toward a
noxious weed infested community and +2 being
the fastest trend away from a noxious weed
infested community and toward the desired
range of future condition. Overall, Alternative 4
and then 3 would be most effective in reducing
the spread of noxious weeds into the three
PVGs and moving them toward the desired
range of future condition. Alternatives 1 and 2
would be the worst, with Alternatives 6, 7, and
5 respectively, better than Alternatives 1 and 2.
If the overall trend for a PVG under an
alternative was projected to be downward, this
does not necessarily mean that trends for each
cluster were projected to be downward. For
example, even though the overall trend for dry
grassland across all alternatives showed to be
away from desired range of future condition,
the trend in Alternative 4 for dry grassland in
Range Clusters 5 and 6 was projected to be very
high towards desired range of future condition.

Tables 4-38, 4-39, and 4-40 display the major
noxious weeds that would invade dry grassland,
dry shrubland, and cool shrubland PVGs under
Alternatives 1 through 7 and explain the
effectiveness of the alternatives. The amount of
acres treated by these alternatives were based
on current (Alternatives 1 and 2) to inflated
(Alternatives 3 and 4) projected budget levels
which provides a range for analysis. The acres
treated were a result of the implementation of
the management activities as described in
Chapter 3 for all alternatives.

Table 4-36. Relative Ranking of Alternatives in Preventing Further Noxious
Weed Infestations, UCRB Planning Area.

Alternatives

Potential Vegetation Group 1 2 3 4 5 6 7
Dry Grassland 0 0 15 15 3 11 13
Dry Shrubland 15 15 25 28 19 22 16
Cool Shrubland 8 8 21 21 15 13 20

This table applies to the UCRB planning area.

least effective
most effective

0
30

Source: Adapted from Chapter 3 Tables 3-6 and 3-7.
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Table 4-37. Relative Trend of Rangeland Vegetation Toward or Away from
Desired Conditions, UCRB Planning Area.

Alternatives

Potential Vegetation Group 1 2 3 4 5 6 7
Dry Grassland -4 -4 -2 -2 -4 -2 -2
Dry Shrubland -2 -2 +1 +2 -1 +1 -1
Cool Shrubland -3 -3 +1 +1 -2 -2 -1

This table applies to the UCRB planning area.

-4
+2

Source: Adapted from Quigley, Lee, and Arbelbide 1997.

fastest movement away from DRFC and toward noxious weed infestation
fastest trend away from noxious weed infestation and toward DRFC

Table 4-38.

Noxious Weeds Infesting Dry Grasslands, UCRB Planning Area.

Primary Exotic Species

Causing Infestation

Primary Location of
Infestations (Range
Clusters and General)

Discussion of Cause and Effects

Yellow Starthistle
Dyers Woad

Leafy Spurge

Spotted Knapweed

Rush Skelton Weed

Cheatgrass and
Medusahead

Sulfur Cinquefoil
Common Crupina

Orange and Yellow
Hawkweeds

2,3,5,6, Western Idaho
6, Southeastern Idaho

2,3,5,6, Eastern Idaho
and Western Montana

2,3,5, Eastern Idaho and
Western Montana

5,6, Western Idaho

5,6, Southern and SW
Idaho

3, Western Montana
3, Central Idaho

3, Western Montana
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Alternatives 1, 2, and 5. No IWM or
any other strategy that is Idaho
coordinated among private, city,

county, State, and Federal entities, is
being used to control weeds in
Alternatives 1 and 2. Efforts are
ineffective in preventing the spread of
noxious weeds because of the low
amount of acres treated under these
alternatives. Existing and new
infestations continue to spread across
the dry grasslands especially near major
roads, waterways, urban, agricultural,
and livestock waters initially and then
elsewhere as time goes on. The bottom
line is that the dry grassland PVG would
decline over the 100-year period as a
result of ineffective noxious weed
control.




Table 4-38. Noxious Weeds Infesting Dry Grasslands, UCRB Planning Area.

(continued)

Primary Location of

Primary Exotic Species Infestations (Range
Causing Infestation Clusters and General) Discussion of Cause and Effects
Same Same Alternatives 3, 4, 6, and 7. An

effective IWM strategy has unified all
private, city, county, State, and Federal
entities under all these action
alternatives. The amount of acres
treated, which differs by alternative,
does not include the treatment of many
acres of these noxious weeds in range
clusters 2 and 3. These weeds would be
expected to increase in the dry
grassland PVG in range clusters 2 and
3, under all alternatives. Control efforts
are focused on cheatgrass, yellow
starthistle, and leafy spurge onthe
highly susceptible sites with the rest of
the weeds of second priority under all
alternatives. The amount of acres of
noxious weed control in range clusters 5
and 6 would be expected to be adequate
to reduce the current spread of noxious
weeds and increase the acreage of dry
grassland PVG in range cluster 5 and 6
under Alternatives 3, 4, and 7 and in
range cluster 6 under Alternative 6. The
bottom line is that the dry grassland
PVG would be expected to decline in
range clusters 2 and 3 under all
alternatives and increase in range
clusters 5 and 6 under Alternatives 3, 4,
and 7. All of these alternatives would be
more effective than Alternatives 1 and 2.

This table lists noxious weeds that are infesting dry grasslands on Forest Service- and BLM-administered
lands and where those weeds are the most extensive in the UCRB planning area. Causes and effects of
implementing the Integrated Weed Management strategy described in Tables 3-5 and 3-7 are also discussed.

Abbreviations used in this table:
IWM = Integrated Weed Management
PVG = potential vegetation group

Source: Adapted from Quigley, Lee, and Arbelbide 1997.
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Table 4-39. Noxious Weeds Infesting Dry Shrublands, UCRB Planning Area.

Primary Exotic Species
Causing Infestation

Primary Location of
Infestations (Range
Clusters and General)

Discussion of Cause and Effects

Yellow Starthistle
Halogeton

Diffuse Knapweed
Rush Skeleton Weed
Cheatgrass and
Medusahead

Dyers Woad

Same as above

5,6, Western Idaho
5,6, South-central Idaho
6, South-central Idaho

5,6, Western and
Southwestern Idaho

5,6, Western and
Southwestern Idaho

6, Southeastern Idaho

Same as above
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Alternatives 1 and 2. No IWM or any
other strategy that is coordinated among
private, city, county, State, and Federal
entities, is being used to control weeds
in Alternatives 1 and 2. Efforts are
ineffective except in range clusters 2
and 3, where dry shrubland occupies
little acreage and where weed problems
in dry shrubland are relatively minor
and spread is predicted to be prevented
with current weed control strategies.
Existing and new infestations continue
to spread across the dry shrublands
especially near major roads, waterways,
urban, agricultural, and livestock waters
initially and then elsewhere as time goes
on. The bottom line is that dry
shrublands would decline in range
clusters 5 and 6 over the 100-year
period as a result of ineffective noxious
weed control. In addition, noxious
weeds are invading altered sagebrush
steppe which provides a disturbed site
for noxious weed establishment,
especially medusahead. Ineffective
efforts to reduce and prevent the spread
of altered sagebrush steppe would allow
for more dry shrubland areas to be
susceptible to noxious weeds.

Alternatives 3, 4, 5, 6, and 7. An
effective IWM strategy has unified all
private, city, county, State, and Federal
entities under all these action
alternatives. Control efforts are focused
on Dyers woad and cheatgrass on the
highly susceptible sites, with the rest of
the weeds of secondary priority under all
alternatives. Noxious weeds would be
expected to increase in the dry
shrublands in range cluster 6 under all
alternatives, but to varying degrees.
Noxious weed spread would be
prevented, and some recovery of dry
shrublands would occur, in range
clusters 2 and 3 under all of these
alternatives except for range cluster 2 in




Table 4-39.
(continued)

Noxious Weeds Infesting Dry Shrublands, UCRB Planning Area.

Primary Location of
Infestations (Range
Clusters and General)

Primary Exotic Species
Causing Infestation

Discussion of Cause and Effects

Alternative 7. Noxious weed spread
would be prevented, with some recovery
of dry shrublands, in range cluster 5 in
Alternatives 3 and 4, but noxious weed
spread would continue in Alternatives 5,
6, and 7. The bottom line is that the dry
shrubland PVG would be expected to
decline in range cluster 6 under all
alternatives and increase in range
clusters 2, 3, and 5 under Alternative 4,
with the other alternatives having
varying success within these range
clusters. All of these alternatives would
be more effective than Alternatives 1
and 2.

This table lists noxious weeds that are infesting dry shrublands on Forest Service- and BLM-administered
lands and where those weeds are the most extensive in the UCRB planning area. Causes and effects of
implementing the Integrated Weed Management strategy described in Tables 3-5 and 3-7 are also discussed.

Abbreviations used in this table:
IWM = Integrated Weed Management
PVG = potential vegetation group

Source: Adapted from Quigley, Lee, and Arbelbide 1997.

Altered Sagebrush Steppe

The noxious weed discussion in this chapter
provides a more in-depth look at the effects of
the alternatives on the control of cheatgrass
and medusahead. Cheatgrass and
medusahead form the vast majority of the
altered sagebrush steppe vegetation.

Altered sagebrush steppe would continue to
slowly increase in the dry shrubland areas, in
general, under Alternatives 1, 2, 5, and 7.
Alternatives 3, 4, and 6 would be more effective
in preventing the spread of altered sagebrush
steppe than Alternatives 7 and 5, with
Alternatives 1 and 2 the least effective.

The more moist areas of the dry shrublands
away from roads, agriculture, urban areas, and
livestock waters would generally be the native-
dominated dry shrubland communities.

Greenstripping, restoration efforts, and fire
suppression activities are projected to be most
effective for prevention of further spread of
cheatgrass and/or medusahead and
rehabilitation of altered sagebrush steppe,
under Alternatives 3 and 4. The lack of a major
effort to restore altered sagebrush steppe and to
prevent the frequent fire occurrence (which
further spreads the infestations) would be
expected to allow for more spread of altered
sagebrush steppe in Alternatives 5 and 7, and
especially Alternatives 1 and 2. Adding more
urgency to the altered sagebrush steppe
problems is the invasion and the out-competing
of the cheatgrass areas by medusahead, yellow
starthistle, and other noxious weeds of no
forage value for wildlife or livestock. Inadequate
control efforts under Alternatives 1, 2, 5, and 7
would preclude controlling the spread of altered
sagebrush steppe.
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Table 4-40. Noxious Weeds Infesting Cool Shrublands, UCRB Planning Area.

Primary Location of

Primary Exotic Species Infestations (Range
Causing Infestation Clusters and General) Discussion of Cause and Effects
Spotted Knapweed 2,3,5,6, W. Montana, Alternatives 1 and 2. No IWM or any
Central, Northern, and SE other strategy that is coordinated among
Idaho private, city, county, State, and Federal
entities, is being used to control weeds in
Leafy Spurge 2,3,5,6, E. Idaho Alts. 1 and 2. Efforts are ineffective in
preventing the spread of weeds. Existing
Diffuse Knapweed 6, S. Central Idaho and new infestations continue to spread
across the cool shrublands especially near
Rush Skeleton Weed 5,6, SW Idaho major roads, waterways, urban,
agricultural, and livestock waters initially
Cheatgrass and 5,6, Western Idaho and then elsewhere as time goes on. The
Medusahead bottom line is that the cool shrubland
PVG would decline over the 100-year
Dyers Woad 6, SE Idaho period as a result of ineffective noxious
weed control.
Same Same

An effective IWM strategy has unified all
private, city, county, State, and Federal
entities under all the action alternatives (3
through 7). Control efforts are focused on
Dyers woad and cheatgrass (especially in
western Idaho on cool shrublands with
western juniper) on the highly susceptible
sites, with the rest of the noxious weeds of
secondary priority under all alternatives.
The number of acres of cool shrublands
infested with noxious weeds is generally
less than what is infested on the dry
grassland and dry shrubland PVGs. The
bottom line is twofold: (1) prevention of
spread of noxious weeds and increase in
acreage in cool shrublands would be
expected in range cluster 5 in Alternatives
3, 4, and 7, and in range cluster 6 in
Alternative 4; (2) in general, the acres of
cool shrublands would be expected to
decrease in range clusters 2 and 3. All of
these alternatives would be more effective
than Alternatives 1 and 2.

This table lists noxious weeds that are infesting dry shrublands on Forest Service- and BLM-administered
lands and where those weeds are the most extensive in the UCRB planning area. Causes and effects of
implementing the Integrated Weed Management strategy described in Tables 3-5 and 3-7 are also discussed.

Abbreviations used in this table:
IWM = Integrated Weed Management
PVG = potential vegetation group

Source: Adpated from Quigley, Lee, and Arbelbide 1997.
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Improper livestock grazing pressure during
times of drought would be reduced under
Alternatives 3 through 7, and this would slow
down the spread of altered sagebrush steppe
because the competitiveness of the native large
bunchgrasses would be more effective against
altered sagebrush steppe.

Most of the proposed reserves would not have
large acreage of altered sagebrush steppe.
However, Alternative 7 would not be entirely
effective in preventing spread of cheatgrass and
medusahead and altered sagebrush steppe
because of the lack of active weed control, the
lack of fire suppression, and the proximity of
altered sagebrush steppe in matrix areas. With
fire rehabilitation efforts, which are over and
above BLM and Forest Service budgetary
expenses on weed control, altered sagebrush
steppe would be expected to decline even
further in Alternatives 3 and 4, and possibly in
Alternative 6.

Introduced Forage Grasses

The amount of introduced forage grasses would
decrease under Alternatives 3 through 7,
because fire rehabilitation efforts in dry
shrubland types would be expected to
emphasize native species instead of crested
wheatgrass or other perennial introduced forage
species, and because interseeding existing
seedings with native species would be pursued
to one degree or another (actively in
Alternatives 4 and 6, with less emphasis in
Alternatives 3 and 5, inconsistent emphasis in
Alternatives 1 and 2, and no emphasis in
Alternative 7 reserves). Under Alternatives 3
through 6 and outside of reserves in Alternative
7, fire rehabilitation efforts would be either
handled by resting and protection until recovery
of key native species is complete, or if natural
rehabilitation would not meet objectives within
a reasonable timeframe, then the area would be
seeded with a diverse mix of perennial species
with natives being heavily emphasized. It is
expected that some areas, most notably in the
dry shrublands, would still need to be seeded
with perennial introduced forage species in
order to achieve some resemblance of vegetation
structure and maintain forage production on
these sites. Most existing seedings would be
expected to be more diverse with interseedings
of shrubs, forbs, and some grasses. The
exceptions would be those dry shrubland
seedings where limited success would be

expected with seeding natives. The net effect
would be that most of the introduced forage
grasses seedings that were essentially
monocultures would have been diversified
under Alternatives 4 and 6. Alternatives 3 and
5 would still have a substantial amount of old
seedings that had not been interseeded, but the
new seedings as a result of rehabilitation efforts
would be diverse and mostly native species.

Natural revegetation would be emphasized in
reserves under Alternative 7. As such, many of
the drier seedings such as crested wheatgrass
in the dry shrubland areas would not be very
diverse, because the crested wheatgrass would
be able to out-compete native species trying to
become reestablished in the seedings. Some
sagebrush encroachment back into the
seedings would occur throughout the seedings
in the dry shrublands and cool shrublands.
Under Alternative 7, the bulk of the natural
reestablishment of natives in seedings would
occur in the cool shrublands and in the more
moist areas of the dry shrublands. However, it
is not expected that reserve areas would have
much seeded range, since part of the intent of
the reserves is to protect native vegetation
communities. Active rehabilitation of recent or
old disturbed areas such as wildfire areas,
would be limited in reserves; therefore,
opportunities would be apparent for noxious
weeds to establish and spread to the detriment
of native species. The potential increased
frequency of wildfire in reserve areas would not
have much of an effect on most of the seedings,
because crested wheatgrass seedings do not
burn as readily as natives or exotics and
provide somewhat of a fire break (since the
amount of fine dry fuels for burning is lacking
in these seedings). Overall, the extent of
introduced forage grasses in seedings would
decline under Alternative 7, but at a slower rate
than Alternatives 3, 4, and 6.

Effects on Climate and Disturbance
Stresses

Livestock grazing pressure would be changed
under Alternatives 3 through 7 to allow for
better grazing practices on those areas that are
in the 12-inches-and-below precipitation areas.
Priority would be established on these areas,
most notably the dry shrubland areas, to
ensure that grazing pressure is such that soil
and vegetative function and process needs are
being met on a yearly basis, especially during
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and after drought years. As a result, the dry
shrublands would not be made more
susceptible to noxious weed invasion and would
be less likely to convert to altered sagebrush
steppe by the grazing pressure disturbance.
Alternatives 1 and 2 do not have provisions to
protect rangelands from improper grazing
pressure during and after drought years.
Alternatives 7, 4, 6, and 3 (in that order) would
be the most effective in reducing drought-
related impacts from livestock grazing pressure.
Alternative 5 would be less effective, with
Alternative 1 and 2 the least effective. The
improvement in grazing pressure through
changes in grazing would not be a factor in the
reserve areas, because permitted grazing on an
annual basis would not be allowed under
Alternative 7. Limited grazing would allow the
dry shrubland natives to become vigorous and
to better compete against exotics under
Alternative 7.

Effects on Other Factors Affecting
Rangeland Health

Woody Species Encroachment and Density

The implementation of management activities,
such as prescribed burning and bole harvest
with slash dispersal on sites under Alternatives
3 through 7 are projected to be effective in
woody species control and in providing for
increased diversity and productivity of
understory native vegetation, in general. The
exception may be the encroachment of conifers
in ERU 13, where steep, rough areas of limited
access would preclude most active methods of
woody species control. Otherwise, most of the
problem areas with woody species would be
expected to be effectively controlled under
Alternatives 3, 4, 6, and 7 and slightly less so
under Alternative 5. The woody species
encroachment problem would still occur under
Alternatives 1 and 2. The improved fire
program with more liberal prescribed burning
and prescribed natural fires, along with more
fine fuels being available for wildfire, would
effectively reduce the woody species
encroachment problem under Alternatives 3
through 7.

Density problems would still exist in some
areas with junipers and other conifers, but the
harvesting of these woody species would have
increased substantially enough to take care of
most of the density problems where fuels are

not available in large enough amounts to allow
fire control of woody species. Woody species
encroachment is projected to probably be
effectively controlled under Alternative 7. The
passive approach to management, with the
buildup of fine fuels and the increase in
wildfires and prescribed burns, would probably
eliminate most of the encroachment problems.
Density problems would still be more apparent
than in Alternatives 3 through 6 but would be
less of a problem than in Alternatives 1 and 2.
The increased fuels in Alternative 7 would allow
wildfire and prescribed fire to move into the
perimeters of the dense woody species areas
and effectively reduce the size of some of these
areas. In addition, limited active approaches
(such as harvesting of the more dense areas)
would be allowed in this alternative; combined
with fire, this would reduce the amount of
dense woody areas in comparison with
Alternatives 1 and 2.

Microbiotic Crusts

Microbiotic crust cover would probably improve
on all rangelands under Alternatives 3 through
7, except for Alternative 5. Because of the
improved grazing strategies and the restoration
of some native communities, most rangelands
would provide a favorable environment for
enhancing the development of microbiotic crust
cover. Alternatives 4 and 6 would probably be
the most effective, with Alternatives 7, 3, and 5
next, and with Alternatives 1 and 2 the least
effective. The increase of noxious weeds,
especially altered sagebrush steppe, along with
the increased fire occurrence in the altered
sagebrush steppe under Alternative 5 would be
expected to cause a continued decline in
microbiotic crusts on dry shrublands. Having
no grazing on reserves would be beneficial to
microbiotic crusts under Alternative 7, in
general; however, the lack of control of noxious
weeds especially altered sagebrush steppe,
could occupy a majority of the dry shrublands.
Fortunately, most of the reserve areas would
not be expected to have a serious noxious weed
problem because of their distance from roads
and urban and agricultural areas.

Livestock-Big Game Interactions

Livestock/big game conflicts would probably be
effectively reduced under Alternatives 3, 4, 6,
and 7. The rate of reduction of conflicts under
Alternatives 3 through 7 would be expected to
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be greater than under Alternatives 1 and 2.
Alternatives 4 and 6 would be expected to have
the highest reduction in conflicts, with
Alternatives 7 and 3 next, in that order.
Alternatives 5, 1, and 2 would be expected to be
the least effective. Alternative 5 within livestock
production areas may actually increase
conflicts in some areas, where emphasis toward
livestock production would be expected to
reduce the shrub component of deer and
antelope winter range and possibly cause
livestock/big game conflicts. All results would
depend on the invasion of exotics onto
important big game ranges. If exotics were to
eliminate important areas such as winter
ranges, then the livestock/big game conflicts on
those and other ranges may increase.

Grazing in Forested Settings

The SIT did not specifically evaluate livestock
grazing effects in forest ecosystems for any of
the alternatives. Some forested terrestrial
communities have open, park-like structures
and support stands of grasses and forbs
desirable to livestock (for example, ponderosa
pine forests in the dry forest PVG). Other
forested terrestrial communities provide
livestock forage for a limited time following
timber harvest through increased production of
herbaceous and woody growth. Thinning and
burning may have similar effects but are not
equally effective in all forested communities
(Stoddart et al. 1975).

Grazing effects of the alternatives in forest
ecosystems depend on complex interactions
between livestock, forest distribution, and forest
management practices such as harvest,

thinning, and prescribed fire. Livestock grazing
can have positive and negative effects on forest
communities, depending on livestock numbers,
distribution, and season of use. Grazing can
reduce fuel loadings and alter fire regimes,
improve tree seedling germination through seed
trampling and reduction of heavy litter, reduce
competition of herbaceous plants with tree
seedlings, facilitate the spread of white pine
blister rust through the spread of alternate
hosts (for example, Ribes spp.) by grazing
animals, increase availability of soil moisture,
and/or induce direct injury to tree seedlings
(Doescher and Karl 1990; Stoddart et al. 1975).

Without detailed SIT evaluation, the effects of
livestock grazing on forested communities are
assumed to be similar to those discussed for
rangeland communities: improved livestock
strategies are expected to reduce adverse effects
of grazing on forested ecosystem processes and
functions under all alternatives. Grazing
systems would be tailored to meet soil and
vegetative processes and functional needs,
especially under Alternatives 3, 4, and 6.
Grazing pressure is expected to be reduced
under Alternatives 3, 4, and 6. For forested
communities where grazing is shown to have
impacts on successional transitions, vegetation
is predicted to improve in condition at a faster
rate under Alternatives 3 through 7 than under
Alternatives 1 and 2. Improper grazing during
drought periods and immediately thereafter
would be discontinued across the planning area
under Alternatives 3 through 7, which would
allow dry forest communities with relatively
intact native understories to maintain plant
vigor and competitiveness against noxious weed
invasion.
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Te rre St r i al S p ec i es 0 Activities planned for the next 10 years will

result in trends toward the desired future
condition. This is especially important for
roads under alternatives that call for both

Assum ptl ons accelerated management activity and a

reduction in road density.

The following major assumptions were made by ) )
the Terrestrial Vertebrate Panels during their USnag standards developed in this EIS, as
evaluation of alternatives: well as those that will be developed from

-

\

Summary of Key Effects and Conclusions N

O Currently there are 51 species in the UCRB planning area with unfavorable habitat outcomes (Outcome Class 4 or 5).
Implementation of Alternatives 4, 6, and 7 would result in 32, 32, and 33 species with unfavorable habitat outcomes; and
Alternatives 5, 3, 2, and 1 would result in 37, 38, 39, and 46 species with unfavorable outcomes.

[0 On average, Alternatives 4, 6, and 7 would provide the highest likelihood of species persistence and viability over the next
100 years. These alternatives emphasize restoration of habitats, which would likely reverse negative trends for most
species because of improved management, riparian emphasis, and proposed activities that have varying degrees of
positive effects on some habitats and species.

O Alternative 1 would result in the highest number of species with increased risk of extirpation or loss of viability because it
lacks the increased emphasis on restoration of forest, rangeland, and riparian habitats of the other alternatives.

O Alternatives 4 and 6 would result in more species with improved likelihood of persistence and viability than with
increased risks of extirpation, due to improved habitat condition through restoration of uplands and riparian emphasis.

0 Alternatives 3 and 7 would result in an equal number of species with increased risks of extirpation and improved
likelihood of persistence and viability, due in part to the intermediate levels of restoration in upland and riparian
communities.

O Alternatives 1, 2, and 5 would result in more species with increased risk of extirpation than with improved likelihood of
persistence and viability. Activity levels expected under these alternatives would result in higher levels of habitat
modification, which is assumed to result in some risk to species.

O Human access and its direct and indirect effects on wildlife species are most appropriately addressed at finer scales.
However, in relative terms, Alternatives 6 and 7 would result in lower levels of human activity and therefore lower impact
levels. Alternatives 1 and 5 are predicted to have the highest levels of human activity and therefore the highest level of
impacts to wildlife from access and related activities. Alternatives 2, 3, and 4 would result in intermediate levels of
impacts associated with access.

O Grizzly bear and Columbian sharp-tailed grouse have undergone the greatest change in habitat conditions, based on a
comparison of current and historical conditions. Both species were widely distributed historically, but currently their
habitats and populations are reduced, isolated, and disjunct. Alternative 7 is the only alternative predicted to improve
conditions for grizzly bear, due to the habitat conditions that large reserves would provide. Non-Federal lands will
continue to limit populations of these species.

O Implementation of any alternative except Alternative 1 would result in improved chances of persistence and viability for
some species (“increasers”) (table 4-42).

O Implementation of any alternative would result in some risk of extirpation for some species because of cumulative effects
on all lands (“decreasers”) (table 4-43).

[ Under Alternatives 1 and 5, if a species were trending toward extirpation based on the changes from historical to current
conditions, that trend would be continued. In comparison, under Alternatives 4 and 6, predicted negative trends in
habitat would tend to be stopped or slowed down.

O There would be little change in overall outcomes for the majority of species analyzed under any alternative. This result is
based on current and projected future populations and habitat conditions, and on the fact that most species respond to
habitat changes at finer scales than this evaluation portrays.

O None of the alternatives approach historical conditions (habitats or population) for the 118 vertebrate and 14 plant species
analyzed. Loss of habitat both on and off Federal land contributes to this condition.

0 Threatened and endangered plants have a risk of extirpation or viability loss, primarily due to reduced habitat conditions
and availability and to limited population sizes compared to historical conditions. The alternatives would not change this
condition because many of the species are local endemics with little chance to expand habitat or populations and are
difficult to analyze at this scale. However, protection will be provided for these species under provisions in the
Endangered Species Act and recovery and conservation plans.

O Habitats of threatened and endangered wildlife species do not demonstrate a substantial change in any alternative at the
broad scale of analysis. The one exception is the bald eagle, which shows an improved likelihood of persistence and
viability under Alternatives 4 and 6 due to riparian emphasis.

O Major exceptions to this list of summary findings are those for woodland birds. Alternatives 4 and 6 would result in the
least favorable outcomes for woodland birds, because of proposed reductions in extent of juniper woodlands (in which the
reduced extent would more closely approximate the historical range of variability). J
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finer-scale analyses, will address snag
number, diameter, height, decay class,
species, distribution, and replacement
through time. Standards will be patterned
from historical conditions for vegetation
communities, but will include consideration
of species habitat requirements and current
conditions (that is, landscapes that are
currently deficient in snags or contain
abundant snags). Standards will clearly
specify how snags are to be treated under
all types of prescriptions (such as harvest,
thinning, salvage, prescribed fire).

0ODowned wood standards will address
number and size (diameter and length) of
pieces, species, distribution, and
replacement through time. Standards will
be patterned from historical conditions by
vegetation communities, but will include
consideration of habitat requirements and
current conditions (that is, number of
landscapes that are currently deficient in
logs or that currently contain abundant
logs). Standards will clearly specify how
logs are to be treated under all types of
prescriptions (such as harvest, thinning,
salvage, prescribed fire).

0 Consideration of animal species will be a
key component of the ecosystem analysis
used to implement the selected alternative.
Species’ habitat requirements will be used
to help shape specific prescriptions and the
scheduling and location of activities. Such
considerations will be part of all
prescriptions, including those designed to
accomplish restoration objectives. Actions
that could reduce habitats that are
currently scarce or poorly distributed will be
carefully analyzed to ensure that they will
still allow species habitat requirements to
be met. Analysis of how specific habitats
change through time will be a component of
ecosystem analysis.

O Vegetation patterning will be a key objective
of restoration activities. Historical patterns
of vegetation fragmentation and
juxtaposition will be used to establish stand
and landscape objectives for restored
vegetation. Such consideration is
particularly important where historical
forest conditions included a fine-scale mix
of different forest seral stages and tree
densities, including small openings.

[ Restoration activities will be directed at all
vegetation types, with priorities based on
ecosystem analysis and finer-scale planning
processes. Specific restoration activities
would include aspen regeneration,
cottonwood and willow regeneration and
planting, and regeneration of all shrub
species that were historically associated
with upland and riparian shrub types.
Juniper woodlands will persist in amounts
and distributions so as not to create a
problem for species associated with this
vegetation community.

O Restoration activities that are well studied
and well understood will be pursued as
aggressively under Alternative 6 as they are
under Alternative 4 in the long term.

U Plant conservation strategies that have been
approved will be implemented.

0 Caves, cliffs, mines, and other bat roost
sites and hibernacula will be protected in all
alternatives.

Limitations

The following cautions or limitations in
interpreting the scientific analysis were
identified by the Science and EIS teams:

0 Broad geographic scale and time scale ~
Habitat projections represent summarized
conditions within species’ ranges within
each of the EIS areas. This means that for
some species, it is likely that conditions
within some smaller areas will be much
better than the average and in others they
will be much worse. Also, the landscape
staff of the SIT assessed vegetation
conditions for three time periods only: 10
years, 50 years, and 100 years; vegetation
conditions were not assessed in the
intermediate time periods. It is possible
that conditions at intermediate times could
be worse or better.

[J Resolution of the data and planning
guidance ~ Habitat data reviewed for the
assessment were broad in scope and
represent only the macrohabitats with
which species are associated. Habitats that
are distributed at finer scales, such as
riparian habitats and within-stand
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microhabitat features (such as snags and
logs), were not well represented by the data.
Consequently, it was difficult to assess
outcomes for species that require more
specific habitat features. In many cases the
objectives and standards in Chapter 3 of the
EIS also do not contain enough detailed
information on how management actions
and habitats would be distributed across
the landscape.

O Ability to infer population results from
habitat analysis ~ The ability to infer
population consequences from habitat
assessments is a difficult task. This is
especially true for species whose
populations are small and/or poorly
distributed across the landscape. The lack
of specific data on population size,
structure, and functional and numerical
response means that inferences must be
made from changes in habitat abundance
and gross distribution patterns. The results
may differ from actual population
responses. Conclusions on trends of
habitats, particularly as extended to
inferring potential effects on species, must
be treated as tentative working hypotheses.

O Gaps in knowledge ~ Many of the species
assessed are poorly understood and
studied. Their distribution, habitat
associations, interactions, and
demographics are not well known.

O Modification of EIS standards ~ The Science
Integration Team analyzed the alternatives
initially in February 1996. In an effort to
provide greater assurance that some or all
of the alternates met the intent of the
Endangered Species Act, Clean Water Act,
Clean Air Act, and Federal trust
responsibilites to tribes; some of the
objectives and standards, particularly for
riparian widths, and snag and downed wood
levels, were clarified or modified. Because
the alternatives were not completely
rewritten, the SIT did not fully re-evaluate
them, for example, the terrestrial species
panels were not reconvened; however, all
material was examined to consider its
appropriateness with the revised
alternatives. Some outcomes may be
adjusted before the Final EIS is published
to fully reflect these modifications.

Causes of the Effects of Each
Alternative on Terrestrial
Species Habitats or
Populations

The Science Integration Team (SIT) assessed
effects on species from a variety of influences
including habitat changes at the broad scale
(Lehmkuhl et al., in Quigley, Lee, and Arbelbide
1996). The team reviewed 547 vertebrates and
approximately 8,000 vascular plants. Of those,
118 vertebrate species and 14 vascular plants
were assessed in detail for the UCRB Draft EIS.
Tables 4-41, 4-42, and 4-43, which appear later
in this section, provide a summary of effects on
species that were determined to be of most
concern. Discussions of underlying causes for
outcomes projected for these species are
included in Lehmkuhl et al. (in Quigley, Lee,
and Arbelbide 1996). Causes include those
associated with agency management, those
resulting from natural processes, and those
associated with actions that are outside the
control of the Forest Service or BLM. Prior to
publication of the Final EIS, additional analysis
is expected to further clarify reasons for habitat
declines for these species and other species
associated with the same habitats. This
analysis will help identify any actions that may
be necessary for the protection or enhancement
of habitats.

The major causes for outcome rankings for
terrestrial plant and vertebrate species are
based on assumptions by the Terrestrial staff of
the Scientific Integration Team (see
Assumptions, above), the desired range of
future conditions (see Chapter 3), and the
objectives and standards incorporated in
Chapter 3. The following are the major causes
that affected the species outcomes:

O Amounts of seral stages (desired range of
future condition) and transitions of
structural stages through time for terrestrial
communities.

O Cumulative effects off Federal lands
including the conversion of native shrub/
grass/forb communities to agricultural
croplands in rangeland potential vegetation
groups on non-Federal lands.

0O Road densities and level of human
disturbance.
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0 Changes in patch and pattern, composition,
distribution, and structure of all forested
PVGs (dry, moist, cold forest) and rangeland
PVGs (dry grassland, dry shrublands, cool
shrublands) through management activity
levels including: thinning, prescribed fire,
harvest, fire suppression, integrated weed
management, and grazing strategies.

OInvasion and expansion of exotic plant and
animal species.

OThe change in quality and quantity of
wetland habitats.

OReserve design in Alternative 7.

O Interim direction of PACFISH and INFISH
applied to Alternative 2.

0 Adequacy of standards for some elements,
including: riparian buffers, snags, downed
wood, remnant large tree structure, and
cave/mine/cliff protection for bat roost
sites.

Methodology: How Terrestrial
Species were Evaluated by the
Science Integration Team

The Evaluation of Alternatives assessed the
effects of alternatives on terrestrial species,
particularly the degree to which habitat
conditions on lands administered by the Forest
Service or Bureau of Land Management within
the project area contribute to the long-term
persistence of plants and animals. All
information presented here, including tables
and figures, was derived from the Terrestrial
Analysis (Lehmkuhl et al. 1996, in Quigley, Lee,
and Arbelbide 1996), unless otherwise noted.

The analysis also examined the extent to which
other lands and other influences might affect
populations of species over and above the
influences of habitat conditions on Federally
administered lands. The evaluation is not a
quantitative analysis of viable populations,
because it is not an explicit model of genetic or
demographic risk to species persistence.
Rather, the terrestrial species evaluation
provided a reasoned series of judgements about
projected amounts and distributions of habitat
and the likelihood that such habitat would

allow populations of selected species to persist
over 100 years (a different approach from that
of the Landscape evaluation, which dealt with
broad-scale vegetation analysis at 10, 50, and
100 years). The analysis meets the evaluation
criterion of an analysis of viable populations: to
provide an estimate of the likelihood that a
population will persist over the long run,
generally 100 years. However, it did so through
the use of structured professional judgements
rather than through the use of population
projection models.

Methods for Assessing Species and
Habitat Outcomes for Alternatives

The process for assessing species and habitat
outcomes in the project area drew on previous
efforts (such as FEMAT 1993) and also drew
heavily on efforts made in the Scientific
Assessment (Quigley et al. 1996a,b) during
1994 and 1995. The Evaluation of Alternatives
provided information about the expected
condition of species under each of the
alternatives. The evaluation does not provide a
simple conclusion for viable populations, but
rather provides information needed to assess
alternatives relative to the National Forest
Management Act, The Endangered Species Act,
The National Environmental Policy Act, and the
Federal Land Policy and Management Act.

Evaluations were based on expert opinions from
professional panels concerning the likely
outcome for species and their habitats under
the proposed management alternatives. The
SIT addressed habitat outcomes and population
outcomes. Outcomes are a result of the
numeric rating system used by the panel in
making judgements concerning the relative
scores for population and habitat by
alternative. The EIS Teams made inferences
about viable populations from the SIT
information, based on the following and other
rationale presented in Appendix K.

Species information: Maps of species’
ranges, maps of species’ locations for
vascular plants, tables of species-habitat
associations, information on documented
population trends, information on species
abundance, and information on species
demographics where known.
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Information for all alternatives: Projected
extent of species habitat at three points in
time (historical, present, and 100 years in
the future); maps of management emphasis
and any prescription allocations of each
alternative such as reserve locations,
riparian strategies and other actions; maps
and tables of vegetation types projected over
100 years; projections of vegetation
completed by the Landscape Analysis Team;
and specific management standards for the
alternatives.

Experts were asked to make judgements about
the likely condition of species and their
habitats. Judgements were made for the
planning area for each of the alternatives and
for each of the three timeframes (historical,
current, and 100 years in the future). Two
distinct judgements were made: (1) the likely
potential distribution of species based only on
habitat conditions on BLM- and Forest Service-
administered land (habitat outcomes); and (2)
cumulative effects of the likely conditions
across all land ownerships and considering all
other influences (such as pollution) on actual
species populations outcomes. To determine
habitat and population outcomes, a structured
process was used to provide likelihood ratings
using an outcome scale. The outcome scale
depicted five distinct possible outcomes for a
species and/or its habitat. The analysis
focused on the pattern of habitats supporting
an actively breeding population that produces
an excess number of juveniles that may
disperse to other areas.

Overview and Factors Considered in
Judgements

The individual outcomes represent points along
a gradient ranging from a broadly distributed
condition with a strong potential of persistence
(Outcome 1) to a poorly distributed condition
with a high likelihood of extirpation (Outcome
5).

There was a level of uncertainty recognized by
the expert panels in each of the species
outcome rankings. Sources of uncertainty
associated with the judgements differed for the
three time frames considered. In the historical
judgement, uncertainty in ranking outcomes
results from both the uncertainty with the
historical habitat projection and the
relationship of species to that habitat. In the
judgement of current condition, uncertainty

results from uncertainty surrounding the
habitat maps and the current distribution and
condition of species’ populations. In the future
judgements, there was uncertainty in the
habitat projection, the relationship of species
habitat and unforeseen future events that
might influence land management, and the
response of habitat to that management. For
each judgement, each expert spread 100
likelihood votes across five outcomes
independently; all 100 votes had to be used.
Placing 100 votes on a single outcome indicated
much certainty, spreading votes among
outcomes indicated less certainty in any one
outcome. Consensus was not an objective of
votes among different experts.

Habitat Outcomes

The following are the distinct outcomes used to
describe the likely species status that could be
supported by habitat conditions on BLM- or
Forest Service-administered lands. The term
“habitat” in the outcome description was
defined as primary habitat, capable of
supporting a self-replacing population.

Outcome 1: Habitat is broadly distributed
across the planning area with opportunity
for continuous or nearly continuous
occupation by the species and little or no
limitation on population interactions.

Outcome 2: Habitat is broadly distributed
across the planning area, but gaps exist
within this distribution. Disjunct patches of
habitat are typically large enough and close
enough to other patches to permit dispersal
among patches and to allow species to
interact as a metapopulation (local
populations linked by migrants, allowing for
recolonization of unoccupied habitat
patches after local extinction events).

Outcome 3: Habitat exists primarily as
patches, some of which are small or isolated
to the degree that species interactions are
limited. Local subpopulations in most of
the species’ range interact as a
metapopulation, but some patches are so
disjunct that subpopulations in those
patches are essentially isolated from other
populations.

Outcome 4: Habitat is typically
distributed as isolated patches, with strong
limitation in interactions of populations

TABLE OF

CONTENTS




among patches and limited opportunity for
dispersal among patches. Some local
populations may be extirpated, and rate of
recolonization will likely be slow.

Outcome 5: Habitat is very scarce
throughout the area with little or no
possibility of interactions among local
populations, strong potential for
extirpations, and little likelihood of
recolonization.

Population Outcomes

The outcome scale for cumulative effects across
all ownerships was similar, but emphasized
actual conditions for populations as follows:

Outcome 1: Populations are broadly
distributed across the planning area, with
little or no limitation on population
interactions.

Outcome 2: Populations are broadly
distributed across the planning area but
gaps exist within this distribution. Disjunct
populations are typically large enough and
close enough to other populations to permit
dispersal among populations to allow
species to interact as a metapopulation.

Outcome 3: The species is distributed
primarily as disjunct populations, some of
which are small or isolated to the degree
that species interactions are limited. Local
subpopulations in most of the species’
range interact as a metapopulation, but
some populations are so disjunct that they
are essentially isolated from other
populations.

Outcome 4: Populations are typically
distributed as isolated subpopulations, with
strong limitation in interactions of
subpopulations and limited opportunity for
dispersal among patches. Some local
populations may be extirpated and rate of
recolonization of vacant habitat will likely be
slow.

Outcome 5: Populations are highly
isolated throughout the area with little or no
possibility of interactions among local
populations, strong potential for
extirpations, and little likelihood of
recolonization of vacant habitat.

Panelists were instructed to apply these
outcomes in an absolute way in making their
judgements. For example, if habitat for a
species on BLM- or Forest Service-administered
land existed as two large patches separated by
non-Federal land, its condition would be
described as Outcome 2. Similarly, if a species
and its habitat existed in a naturally patchy
condition, its historical condition would be
described as Outcome 3 or 4. Some outcomes
may not be applicable to all taxa. For example,
some amphibians and plants occur naturally in
a localized or patchy distribution, and thus
never would occur in the conditions described
in Outcomes 1, 2, or 3. This means that the
best possible outcome for any species is not
always Outcome 1.

Factors Considered in Judgements of
Species’ Response

Federal habitat judgements were based on
potential species’ response to the following
factors:

0 Amount and distribution of habitat on BLM-
or Forest Service-administered lands;

[ Habitat reduction causing bottlenecks and
severe population decline; and

0 Random environmental events, natural
catastrophes, and natural variation caused
by climate and other natural events.

Cumulative effects judgements were based on
potential response to the following factors:

0 Amount and distribution of habitat on BLM-
and Forest Service-administered lands;

0 Amount and distribution of habitat on non-
federal lands;

0 Habitat reduction causing bottlenecks and
severe population decline; and

0 Random environmental events and natural
catastrophes, and natural variation caused
by climate and other natural events; and

O Non-habitat factors, such as hunting, illegal
taking of animals, and pesticides.
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Methods for Analyzing Outcome Rankings

For a discussion of how the SIT analyzed the
data derived from the expert panels, see
Lehmkuhl et al., in Quigley, Lee, and Arbelbide
1996.

To display results for groups of species, a
simplified display showed the number of
species that fell into each of five classes of
weighted mean outcomes. The five classes are
used on many of the figures that accompany
the text, figures and tables in this chapter.
These classes are:

Outcome Class 1 ~ includes weighted
means from 1.0 to <1.5; (strong potential for
persistence)

Outcome Class 2 ~ includes weighted
means from 1.5 to <2.5;

Outcome Class 3 ~ includes weighted
means from 2.5 to <3.5;

Outcome Class 4 ~ includes weighted
means from 3.5 to <4.5;

Outcome Class 5 ~ includes weighted
means from 4.5 to 5.0. (strong potential for
extirpation)

Species that showed a change of at least 0.5
(weighted mean score) downward or upward
from current condition is considered a
significant change. Mean likelihood scores were
also used.

The EIS Team reviewed the results to ensure
that they reflected an adequate understanding
of the alternatives and of the landscape being
analyzed. Most of the judgements reported here
are identical to the results of the expert panels.
If the judgements appeared to be inconsistent
with projected habitat trends or with the array
of standards across the alternatives, the

Terrestrial staff of the SIT provided final results
different from the expert panel. These
differences are footnoted in the results and are
documented and on file. The change from
historical to current and from current to future
under each alterative was determined by
comparing the outcomes between time periods
for each alternative.

Species were analyzed separately and also
placed in groups for ease of discussion and
comparison based on ecological and functional
groupings. These groups are:

O plants,

Oamphibians/reptiles,
Oraptors/game birds,
Owaterbirds/shorebirds,

O woodpeckers/nuthatches/ swifts,

U cuckoos/hummingbirds/passerines,
Obats and small mammals,

[0 carnivores, and

Oungulates.

Interpretation of Analysis

The intent of the analysis was to describe likely
future conditions for habitats and species and
provide for comparison of those conditions to
current and historical conditions.
Interpretation of the results emphasized
comparison of projected future conditions
under the alternatives to historical and current.
The analysis did not provide a simple
conclusion about conditions that constitute a
“viable” population, because there were no
simple thresholds for viability done on a broad
array of taxa. Projected future conditions that
result in improvements from current conditions
should generally be considered as positive
outcomes. Projected declines from current
conditions (higher mean outcome scores) may
be viewed as negative, particularly if they
indicate a significant increase in the likelihood
that populations will be isolated.

A change in weighted mean Outcome Class from 3 to 4 is especially significant, as mean Outcome Class 4
indicates conditions under which populations would be isolated. A change to a weighted mean Outcome Class
of 5 was viewed as a serious concern; this projected change in weighted mean would result in a strong
likelihood of a species’ extirpation from a large portion of its range. Changes in outcomes on federal lands were
the primary criteria for judging alternatives, because alternatives only addressed management of those lands.
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How Species Were Selected for Analysis

An analysis was not conducted for nonvascular
plants or allies (bryophytes, fungi, or lichens).
It is recommended that taxa in these groups be
considered for further analysis at finer
geographic scales.

One hundred sixty-four plant taxa of range-
wide conservation concern were evaluated with
respect to their vegetation cover type
associations, natural and human-caused
threats to populations, and ecological
characteristics. The majority of these taxa are
either locally endemic in their distribution
pattern or have highly specialized habitats.
Outcomes for such taxa could not be
appropriately analyzed at the broad scale of the
scientific evaluation, but are best addressed at
finer scales. See Appendix J for a list of these
species needing finer scale analysis. Twenty-
eight taxa of range-wide conservation concern
that could appropriately be analyzed at the
broad scale of the evaluation were selected for
outcome analysis; 14 of these occur in the
UCRB planning area and are included in the
Draft EIS. (See Appendix J.)

No regional analysis was done for invertebrate
species. The general nature of the alternatives
and the objectives and standards would make it
inappropriate to judge the fine-scale site effects
of the alternatives on invertebrates. It is
recommended that taxa in this group be
considered for further analysis at finer
geographic scale.

The Species Environment Relationships (SER)
database developed for the project area lists
547 vertebrate species that occur within the
project area during some part of their life
history. A step-wise process was used to
determine which vertebrate species should be
considered for further analysis during the
evaluation of alternatives. The selection
process used information gathered in the SER
database, and the results of a preliminary
assessment done in October and November,
1995. This first analysis evaluated changes in
habitat and population for all species
historically and under the preliminary
alternatives. For the current evaluation,
species from the database were placed in four
categories: species for which a finer-scale
analysis is needed; species for which no further
analysis is necessary because their outcomes

appear secure; species for which analysis would
be conducted; and species which did not fall in
any of the other three categories.

Locally endemic species within the project area
are most appropriately analyzed at a finer scale.
Species for which no further analysis was
considered necessary were those determined to
be widely distributed that are common or
abundant, have no recorded population or
habitat declines during the historical period,
and are not expected to experience habitat
declines under the alternatives. Analysis was
considered mandatory for species that are
Federally listed or candidate species or species
that have been subject to lawsuits. However,
the peregrine falcon was not evaluated because
there is no significant concern of losing habitat
on BLM- or Forest Service-administered land
and because the species is recovering. The
whooping crane and the trumpeter swan were
not assessed because they occur in the Greater
Yellowstone Ecosystem, which is not within the
planning area of the UCRB Draft EIS. Species
listed as sensitive by the Forest Service or BLM
were also selected for further analysis unless
determined to be most suited for finer-scale
analysis or considered to be little affected by
Federal habitat management.

Species that did not fall in any of the above
categories were examined individually to
determine if there were sufficient concerns
about their viability on BLM- or Forest Service-
administered lands to warrant detailed
analysis. Species were generally considered for
further analysis if they had experienced
significant habitat decline or population
declines in the past or were associated with
habitats expected to decline under one or more
alternatives. Past declines may be attributed to
1) management activities on BLM- and Forest
Service-administered lands; or 2) actions such
as agricultural practices or urban development
on private lands. Selections were made on an
ecological basis.

Issues of harvestability of terrestrial species
(see Appendix C) are outside of the scope of the
evaluation criteria for the evaluation and would
require a different evaluation process. In many
cases, such species are widespread and
relatively common or abundant, and there is
little concern for their persistence within the
project area.
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Information used in the evaluation included
literature, the SER database, the initial
evaluation of alternatives conducted in 1995,
and any data analysis on population trends. Of
the 547 vertebrate species listed in the SER
database, 335 species were not selected for
analysis; 39 species were identified for further
fine-scale analysis; and 173 species were
selected by the SIT for analysis in the project
area. Of the 173 vertebrate species analyzed,
118 occur in the UCRB planning area. See
Appendix J for the respective lists of species.

EIS Team Application of Science
Integration Team Information

The EIS team made inferences about viable
populations from the SIT information, based on
the following and on other rationale presented
in Appendix K (Rationale for Viability
Compliance).

0The Habitat Outcomes method was used to
address the viability requirements of NFMA
planning regulation 36 CFR 219.19. This
method is reasonable for addressing NFMA
requirements for broad-scale programmatic
planning.

00 Cumulative effects analysis, under NEPA
requirements, was used to make inferences
about populations and population
persistence; this method was referred to as
Population Outcomes.

Effects of the Alternatives on
Terrestrial Species

General Trends: Terrestrial Species
and Habitats at Risk

The Science Integration Team reviewed 547
vertebrate species and 8,000 vascular plants in
the project area, of which 173 vertebrates and
28 vascular plants were analyzed. One
hundred and thirty-two of the species analyzed
(118 vertebrate species and 14 vascular plants)
occur in the UCRB planning area and are
included in the Draft EIS.

Three major trends can be determined from the
evaluation of alternatives:

OThere would be little change in overall
habitat outcomes and viability for the

majority of the species analyzed, including
threatened and endangered species. This
statement is true for all of the alternatives
(see figures 4-17, 4-47 and 4-48). The
range in percentages of species analyzed
that do not demonstrate a substantial
change from current outcomes, varies from
a high of 96 percent in Alternative 2 to a low
of 83 percent in Alternative 1.

U Alternatives 1 and 5 are projected to result
in the highest number of species with an
increased risk of extirpation or viability loss
(see figures 4-17, 4-18, and table 4-41).

O Alternatives 4, 6, and 7 would result in
higher numbers of species with improved
likelihood of persistence and viability for the
next 100 years (figures 4-17, 4-18, and
table 4-42).

Tables 4-41, 4-42, and 4-43 portray species
habitats considered at risk, either currently or
through the implementation of one or more
alternatives. These tables have some species in
common, reflecting risks and impacts of
alternatives, primarily riparian- and snag-
associated species. Some species listed in table
4-41 show little differentiation among
alternatives. In many cases these species are at
risk or in decline for reasons other than Federal
land management activities.

Table 4-41 shows species predicted to be at risk
of extirpation. Several of these species are at
risk in all alternatives; actions on Federal lands
have little impact on these outcomes. These
species or groups of species will be discussed
later.

Table 4-42 lists species whose habitats are
expected to improve in quality, through
implementation of one or more alternatives. In
general, “increaser” species (whose habitat
conditions are improved from the current
condition) are not seen in Alternatives 1 and 2,
and are most prevalent in Alternatives 4, 6, and
7, because of standards that improve particular
habitat components such as snag levels or
riparian widths. For the most part, the
improved habitat components fall into four
types: riparian, large reserves, snag/downed
wood, and rangeland.

Table 4-43 displays species habitats predicted
to decrease in quantity or quality, changing
from outcomes that are currently favorable to
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outcomes that are significantly poorer. This
table reveals that Alternatives 1 and 5 would
have the highest number of species that are
adversely affected, while Alternatives 4, 6, and
7 would affect the lowest number of species.
Similar to table 4-42, the elements most
important to the outcomes are riparian habitat,
snag/downed wood levels, and rangelands.
Species associated with large reserves do not
show up in this table, primarily because many
of those species are currently at risk and would
not significantly decline in any alternative.

The risk of extirpation/viability loss for a given
species was examined in two ways: (1) by a
weighted mean score of Outcome Class 4 or 5,
and (2) by the total number of possible points in
Outcome 5 (see Methodology section). The SIT
chose 20 or more points in Outcome 5 as
describing some risk of extirpation.

Most of the wildlife species groups on table 4-41
whose outcomes would differ among
alternatives (amphibians/reptiles, waterbirds,
raptors/gamebirds, woodpeckers, and bats) can
be categorized by two habitat associations:
riparian habitat, or snags and downed wood.
These species groups would be negatively
affected by management activities in
Alternatives 1 and 5, and positively affected by
Alternatives 4, 6, and 7. Approximately 80
percent of the habitat for the Coeur d’Alene
salamander occurs on Federal lands; because
some reserves are located in this habitat,
Alternative 7 is predicted to have the best
outcome, while Alternatives 1 and 5, with
continued habitat fragmentation and less
stringent riparian buffers would have the worst
outcomes. One plant, Botrychium crenulatum,
occurs primarily on Federal land and may be
negatively affected by management activities
including timber harvest, road building, and
trampling associated with grazing practices,
especially in Alternatives 1 and 2.

Species at Risk Which Show Little
Change in Outcome Class by
Alternative

Several species shown in table 4-41 would have
poor outcomes in all alternatives. This scenario
usually means that species have been and will
continue to be affected by factors other than
management activities on federal lands. These
species include several plant species, northern
leopard frog, Columbian sharp-tailed grouse,
mountain quail, yellow-billed cuckoo, spotted
bat, grizzly bear, lynx, wolverine, California
bighorn sheep, woodland caribou, and upland
sandpiper.

0 Of the plant species in table 4-41 unlikely to
show changed outcomes due to the
alternatives, one occurs in specialized
habitats (Haplopappus liatriformis).

Another, Botrychium ascendens, is not well
known and has been found only in late-
seral western red-cedar/grand fir; it would
likely be most affected by alternatives that
have highest timber harvest levels and
lowest levels of riparian protection.

[ Habitat declines on both Federal and non-
Federal lands have affected Columbian
sharp- tailed grouse, mountain quail, and
yellow-billed cuckoo. Conversion of habitat
to cropland has left isolated populations of
sharp-tailed grouse. Fragmented riparian
habitat on Federal and non-Federal land
has isolated populations of mountain quail
and yellow-billed cuckoo. None of these
species are likely to reach favorable
outcomes, as indicated in table 4-41.
However, the remaining habitat is extremely
important to the persistence of these
species.

O Spotted bats roost primarily in cliff faces
with surrounding forest, and are thought to
have had patchy distribution historically.
Because of continued recreation and timber
harvest near cliff roost sites, there will be

Outcomes vs. Status - Outcomes are a result of the panel process and are reported by a “Weighted Mean Score”
of 1to 5 (see Methodology). Status is measured in 3 ways: (1) No change, (2) Increase, and (3) Decrease.
Increase/Decrease are defined as a 0.5 change in the Weighted Mean Score. The results are reported by both
measures in the text of this discussion. For example, figure 4-21 displays changes in status by alternative for
plants, and figure 4-22 displays outcomes for plants by alternative.
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more habitat disturbance in Alternatives 1
and 2 than in Alternatives 3, 4, 5, 6, and 7,
which provide more protection in the
standards.

OAs a group, carnivores currently occur in

patches of isolated habitat. Alternatives
that promote larger blocks of habitat and
improved connectivity (Alternatives 4, 6,
and 7) may improve these outcomes. Where
habitats remain isolated by areas of private
land, the alternatives would not change
outcomes.

O California bighorn sheep are limited

throughout their range by distribution of
available habitat. Reduction in density of
juniper and sagebrush would improve the
connectivity of bighorn sheep habitat.

Alt5

Alt 6

Figure 4-18. Plants and
Vertebrates, Weighted Mean
Outcome Scores (1-5), 132
Species, UCRB Planning Area.

Alt 7

Alternative 4, with the most aggressive rate
of habitat restoration, would have the
highest likelihood of improving this habitat.
However, other factors such as diseases
transmitted by domestic livestock, will
continue to affect the outcome of this
species.

U Woodland caribou are at the highest risk

level because of small and isolated
populations (with little genetic interchange)
and limited range within the project area.
The small populations are likely to be
affected by habitat changes (through
wildfire or insects and disease) or through
mountain lion predation. Unless herds are
augmented, this species is likely to remain
at risk.
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Table 4-41. Comparison of Habitat Outcome Class on Forest Service- and

BLM-administered lands, UCRB Planning Area.

Alternatives
Category Historical Curren t 1 2 3 4 5
Plants:
Botrychium ascendens A4 A4 C5 B4 C5 C5 C5 C5 C5
Botrychium crenulatum A4 A4 C4 B4 B4 B4 C4 B4 B4
Haplopappus liatriformis A2 C5 C5 C5 C5 C5 C5 C5 C5
Amphibians/Reptiles:
Coeur d’Alene salamander A4 B4 C5 B4 B4 B4 C5 B4
Northern leopard frog A3 C5 C5 C5 C5 B4 C5 B4 B4
Tailed frog A3 A3 B4
Woodhouse’s toad A3 A4 B4 B4 B4 B4
Longnose leopard lizard A4 A4 B4 B4
Waterbirds/shorebirds:
Goldeneyes A4 A4 B4
Harlequin duck A3 C5 C5 B4 B4 C5 B4
Upland sandpiper A2 D5 D5 C5 C5 C5 C5 C5 C5
Raptors/Gamebirds:
Columbian sharp-tailed grouse Al C5 C5 C5 B4 B4 B4 B4 B4
Mountain quail A3 C5 C5 C5 C5 Cc4 C5 B4 C5
Flammulated owl A2 B4 B4
Woodpeckers, Nuthatches & Swifts:
Black-backed woodpecker A2 A3 B4
Lewis’ woodpecker A2 A3 C5 B4
Red-naped sapsucker A2 A3 B4
Three-toed woodpecker A3 A3 B4
Vaux’s swift B4 A4 C5 B4 B4
White-headed woodpecker A2 A4 B4 B4
Cuckoos, Passerines & Hummingbirds:
Bobolink A3 B4 B4 B4 B4 C4 B4
Grasshopper sparrow A3 A4 B4
Yellow-billed cuckoo A3 B4 C5 C5 C5 B4 C5 B4 C5
Bats & Small Mammals:
Fringed myotis A3 A4 B4 B4
Pale western big-eared bat A3 A4 B4 B4 B4
Silver-haired bat A3 A3 B4 B4
Spotted bat A4 B4 B4 B4 B4 B4 C5 B4 B4
Western small-footed myotis A2 A3 B4 B4 B4 B4
Northern flying squirrel A2 A3 B4 B4
Carnivores & Ungulates:
American marten A2 B4 B4 B4 B4 B4
Fisher A3 B4 B4 B4 B4
Grizzly bear Al B4 B4 B4 B4 B4 B4 B4 B4
Lynx A3 B4 C5 (015) B4 Cb Cb B4 B4
Wolverine A3 B4 B4 B4 B4 B4 B4 B4 B4
California bighorn sheep A4 C5 C5 C5 C5 C5 C5 C5 C5
Woodland caribou C5 D5 D5 D5 D5 D5 D5 D5 C5
Total of “A” 34 18
Total of “B” 1 10 20 10 16 9 14 10 10
Total of “C” 1 6 13 8 7 6 13 4 7
Total of “D” 0 2 2 1 1 1 1 1 (0]
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Table 4-41. Comparison of Habitat Outcome Class on Forest Service- and
BLM-administered lands, UCRB Planning Area (continued).

Altematives
Category Historical Curren t 1 2 3 4 5 6 7
Grand Total 36 36 35 19 24 16 28 15 17

This table applies
species with at least 20 points
ence.

Where no score is shown, there are fewer than 20 points

A = 019 points in Outcome 5
B = 20-49 points in Outcome 5
C = 5099 points in Outcome 5
D = 100 points in Outcome 5
3or less = Favorable Outcome Class
4/5 = Less Favorable Outcome Class

to Forest Senice- and BLM-administered
in outcome 5for any atemative.

lands in the UCRBplanning area. Includes all
Weighted meanscores are included for refer-

in Qutcome 5.

Table 4-42 displays species that are projected
to have substantially improved habitat
conditions from the current situation (increaser
species). With the exception of Alternative 1, all
of the alternatives would result in significant
improvements in conditions and viability for at
least some species. Alternatives 6, 7, and 4,
respectively, would result in the greatest
number of increaser species. Alternative 6
would result in the highest number of species
projected to change from a risk of extirpation to
a high likelihood of persistence and viability.

All of the alternatives would result in declining
conditions for at least some species; these
species are referred to as “decreasers.” Table 4-
43 displays those species that are projected to
change from having a high likelihood of
persistence and viability, to having some risk of
extirpation for a given alternative.

Table 4-43 shows that Alternatives 1 and 5
would result in the highest number of species
(25 and 18 species respectively) that change
from a high likelihood of persistence and
viability (Outcome Classes 1, 2, and 3) to
having a risk of extirpation/viability loss
(Outcome Classes 4 and 5), out of 132 total
species analyzed. Percentage-wise, Alternatives
1 and 5 would have a negative effect on 19
percent and 14 percent of the species in the
UCRB area. Alternatives 4, 6, and 7 have a

negative effect on 2 percent, 2 percent, and less
than 1 percent of species. Alternatives 2 and 3
are intermediate, with 5 and 7 percent of
species that change from a likelihood of persisting
to a risk of extirpation or viability loss.

Historically there were 18 species with weighted
mean scores of Outcome Class 4 or 5, while
currently there are 51 species in the planning
area with a weighted mean outcome score of
Outcome Class 4 or 5 (figure 4-19). This group
of species could be defined as having outcomes
that suggest some level of concern for their
long-term viability. By tracking the weighted
mean scores for this group of species by
alternative and by continually referencing
historical conditions, it is possible to get a
relative sense of the effect the alternatives
would have on improving the long-term viability
of terrestrial species. In figure 4-19, departure
from historical conditions is judged by the
height of the bar above the historical
background reference. Improvement in
conditions, compared to the current situation, is
displayed by the difference in the size of the bar.

Alternatives 4, 6, and 7 would result in the
greatest improvement in habitat outcomes for
this group of species. Alternatives 1, 2, 3, and
5 would result in a reduced number of species;
however, the total reduction would be minimal
(figure 4-19).
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Table 4-42. Increasers [OSpecies Habitats that Would Improve, UCRB
Planning Area.

Alternatives
Species Current 11t 2 3 4 5 6 7
Penstemon lemhiensis 3.7* 3.2 3.1 3.2 3.1
Northern leopard frog 4.7 4.2 3.9
Harlequin duck 4.5*% 3.5 3.5
Band-tailed pigeon 4.1* 3.5 3.5 3.6 3.5 3.4%*
Columbian sharp-tailed grouse = 4.8* 4.1 4.0 4.1 4.1
Sage grouse 3.1 2.2 2.6 2.2 2.6
Bald eagle 3.6* 3.1** 3.0 2.9* 3.0 2.9*  3.0%*
Boreal owl 3.7% 3.2%  3.2%  3.2%  3.1**  3.0%**
Cooper’s hawk 2.4 1.9 1.9
Ferruginous hawk 3.0 2.5 2.5
Flammulated owl 3.8*% 3.1%  2,9% 3. 1% 3.0 3.3*
Great gray owl 3.5% 3.0 3.0
Lewis’ woodpecker 3.4 2.7 2,77 2.7
Pileated woodpecker 3.4 2.5 2.5 2.6
Red-naped sapsucker 3.2 2.7 2.7
Vaux’s swift 3.8*% 2.9%*
White-headed woodpecker 3.8* 2.7 3.3%  2.7%  3.1**
Chestnut-backed chickadee 3.2 2.6
Hammond’s flycatcher 3.4 2.9%* 2.8%  2.9%*
Western bluebird 3.0 2.4 2.3
Long-legged myotis 3.7* 3.2%* 3.1%*
Silver-haired bat 3.4 2.9
Northern flying squirrel 3.5% 3.0 2.9%  3.0%*
American marten 3.7% 3.0%* 3.0  2.7%*
Woodland caribou 5.0* 4.5
Totals: 25 (0] 1 6 20 8 22 15

This table applies to the UCRBplanning area. Increasers are species whose habitat would improve (by 05 or
more) under an altemnative. That is, the outcome under an alternative would decrease by at least 0.5.

1 Where no score is shown, improvement is less than 0.5
* = Species with less favorable  outcomes (3.5+).

* = Favorable outcomes (less than 35) projected to resutt from altemative implementation  Orepresents
a significant improvement in habitat  conditions.
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Table 4-43. Decreasers - Species Habitats With a Favorable Outcome That
Would Change to a Less Favorable Outcome, UCRB Planning
Area.

Altemative
Species Curren t 1 2 3 4 5 6 7

Astragalus mulfordiae
Astragalus oniciformis
Columbian spotted frog
Tailed frog

Western frog

FON NN RN

Herons, egrets

Greater sandhill crane
Black-backed woodpecker
Lewis’ woodpecker
Pileated woodpecker
Pygmy rabbit

Red-naped sapsucker
Three-toed woodpecker
White-breasted nuthatch
Williamson’s sapsucker
Broad-tailed hummingbird
Chestnut-backed chickadee
Hammond’s flycatcher
Western bluebird

Wilson’s warbler

N N S T S T, S T 1 Y - N SN Y N SN N SN SN oN
N

NGNS

Willow flycatcher

ORI NN NN

Yellow warbler

Bushtit

Hoary bat

Silver-haired bat
Western small-footed bat

S
S
S
NNV N NS

4
4 4 4

W W W wWwwwwwwwwwwwowwwwowwwwwwwow

Total Number of Species 25 6 9 3 18 2 1
Percent of Total (132) Species Analyzed 19% 5% 7% 2% 14% 2% <1%

This table applies to the UCRB planning area. Where no score is shown, outcome is unchanged or improved.
Favorable Outcome = a weighted mean score of (less than 3.5)

Less Favorable Outcome = a weighted mean score of (3.5 +)
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The grizzly bear and the Columbian sharp-
tailed grouse would have the greatest change in
habitat outcomes when comparing historical
conditions with current conditions (figure 4-20).
Projections for grizzly bear in all alternatives
show very little change compared with the
current situation. For Columbian sharp-tailed
grouse, there would be small but significant
improvements projected for Alternatives 3
through 6.

The changes in habitat continuity for grizzly
bears have resulted from the construction of
major interstate freeway systems, increasing
human habitation of rural areas, and increased
access on public lands. Habitat quality and
availability for the Columbian sharp-tailed
grouse has been diminished by conversion of
native shrub-steppe to agricultural croplands,

M Results @ Historical Reference

invasion of exotic species, and human
habitation. In the context of this analysis,
these are the only two species that would show
a change in habitat conditions of this
magnitude.

Results from Analysis of Species
Groups

Vascular Plants

The majority of the vascular plant species for
which long-term viability is a concern are either
very restricted in their geographic distributions,
or have broader distributions but are associated
with highly specialized habitats. Species with
limited geographic ranges are classified as
endemics; they are often represented by low

Figure 4-19. Number of Species

Projected to Retain a Weighted

Mean Outcome Score of 4 or 5,

UCRB Planning Area.

Current Alt 1 Alt 2 Alt 3 Alt 4 Alt5

M Grizzly Bear l Columbian Sharptail

Alt 6 Alt 7

w £

Mean Outcome Score

N

Historical Current Alt1 Alt 2 Alt3 Alt 4 Alt5

Figure 4-20. Two Species with
the Greatest Magnitude of
Change in Habitat Quality,
Historical to Current, UCRB
Planning Area.

Alt 6 Alt7
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population numbers, and may be more
susceptible to localized extirpations. These
geographically restricted or ecologically
specialized species are not evaluated here, as
they require analysis at finer planning scales.
Exceptions include water howellia,
MacFarlane’s four-o’clock (which were analyzed
because they are Federally listed), and
Spiranthes diluvialis (which was only
qualitatively evaluated due to its recent
discovery). The 12 other plant species assessed
include only those that, by virtue of their
broader distributions or more general habitat
associations, could be addressed under the
alternatives.

Most of the 14 vascular plant species analyzed
are predicted to have little change in status
compared to current conditions (figure 4-21).
Certain species of Botrychium are predicted to
have decreased habitat quality under some (B.
crenulatum) or all (B. ascendens) alternatives
due to timber harvest. These fern allies are
known to be associated with mature and late-
seral structures in moist forests. Habitat for
Astragalus mulfordiae, a species of upland
shrub habitats, is predicted to decrease under
Alternative 1, owing to continued grazing and
invasion of exotic plant species. The habitat of
Penstemon lemhiensis, a species of upland
shrub habitats, is expected to increase in
quality under Alternatives 3, 4, 5, and 6, due to
the influence of restoration activities. Weighted
mean outcomes for these vascular plants would
also have limited variability across alternatives,
with little difference in predicted outcomes for
most species (figure 4-22). Implementation of
the restoration prescriptions emphasized in
Alternatives 4 and 6 are expected to provide the
most suitable conditions for rare plants over the
long term. Specifically, management activities
that include maintenance or creation of canopy
openings via silvicultural treatments or
prescribed burning were rated as more likely to
produce favorable habitat and population
conditions for rare plants associated with early-
and mid-seral vegetation stages.

Cumulative effects of loss of habitat and
populations on non-Federal lands have been
greatest in the Palouse prairie (ERU 6) and low-
elevation upland shrub communities,
specifically the sagebrush steppe region of the
upper Snake and Columbia river plains (ERUs
11 and 5). In the upland shrub communities,
the loss has resulted from habitat conversion to

non-native grass seedings, and changes in
vegetation stages and composition caused by
alteration of natural fire regimes, grazing, and
the spread of exotic plant species. The species
of greatest concern with respect to cumulative
habitat loss in these plant communities are
Calochortus nitidus and Haplopappus
liatriformis in the Palouse grasslands, and
Astragalus mulfordiae, Astragalus oniciformis,
Astragalus yoder-williamsii, and Penstemon
lemhiensis in the upland shrub habitats. In
these cases, the critical role that Federal lands
play as strongholds for the remaining habitats
and populations was recognized in the analysis.

Amphibians and Riparian-Associated
Reptiles

Amphibians evaluated include: the Columbian
spotted frog, northern leopard frog, tailed frog,
western toad, Woodhouse’s toad, and Coeur
d’Alene salamander. The results are shown in
figures 4-23 and 4-24. In general, the
important habitat components for amphibians
and riparian-associated reptiles are those which
provide cool, moist environments; cool water;
coarse woody debris; and protection of
headwater streams.

Riparian-associated reptiles include the garter
snake and the painted turtle. Riparian buffers
around intermittent streams and wetlands, the
level of harvest in currently undisturbed forest
land, grazing intensity, and restoration were
some important considerations used to evaluate
the effects of alternatives on these species.
Habitat conditions for most riparian-associated
species have declined from historical
conditions. Habitat decline for amphibians is
tied to increased human disturbance,
fragmentation of habitat, and reduced riparian
acreage and quality of habitat. Habitat that
was historically broadly or patchily distributed
has been reduced to habitat that is distributed
as isolated patches resulting in strong
limitations on interactions between
populations.

Alternatives 2, 3, 4, 6, and 7 would generally
result in no change or a slight improvement in
status for amphibians and riparian-associated
reptiles because they provide habitat quality,
quantity, and distribution that is similar to the
current habitat conditions. Alternatives 6 and
7 would result in more favorable outcomes for
amphibians and riparian-associated reptiles.
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Figure 4-21. Vascular Plants,
Change in Habitat from

Current Conditions, 14 Species,
UCRB Planning Area.

Number of Species

0 |

Alt1

Alt 2

Alt 3 Alt 4 Alt5

Alt 6 Alt 7

Il Contiguous (1) [ Gaps (2) [ Patchy (3) [ Isolated (4) [ Scarce (5)

14

12

Number of Species

Historical Current Alt 1 Alt 2 Alt 3 Alt 4

Further habitat decline for the riparian
associated species is generally projected under
Alternatives 1 and 5. Alternative 3 would be
less favorable for the Woodhouse’s toad and
northern leopard frog because of predicted
increases in habitat isolation.

Cumulative effects are of concern for
amphibians and riparian-associated reptiles.
Land management activity on non-Federal
lands would affect nearly all amphibians and
riparian-associated reptiles. The general trend
is towards more isolation of populations and in
some cases trend strongly toward higher risks
to extirpation or viability loss. This trend is
consistent with Alternatives 1, 2, 3, and 5 for
the painted turtle. The cumulative effects on
populations generally reflect the viewpoint that
effects of past management and disturbance

Alt5
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Figure 4-22. Vascular Plants,
Weighted Mean Outcome Scores
(1-5), 14 Species, UCRB
Planning Area.

Alt 6

Alt 7

cannot be fully mitigated within 100 years.
Populations are declining partly as a result of
factors not greatly influenced by the
alternatives, including pesticide accumulation,
private land modification, and predation.

Reptiles

Predicted habitat changes for 10 reptiles are
shown in figures 4-25 and 4-26. Current
conditions have declined only slightly from
historical conditions. The effects on habitat do
not vary significantly (less than 0.5 weighted
mean outcome score) across the alternatives.
Generally, Alternatives 2, 3, 4, 6, and 7 would
be more favorable for reptiles because they
would result in habitat quality, quantity, and
distribution that are similar to or slightly
improved from the current habitat conditions
(figure 4-25).
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Figure 4-23. Amphibians,

Change in Habitat from
Current Conditions, 6 Species,

UCRB Planning Area.
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Figure 4-24. Amphibians,
Weighted Mean Outcome Scores
(1-5), 6 Species, UCRB Planning
Area.
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IAlternatives 6 and 7 are projected to provide
the best habitat components for these species
(figure 4-26). Further habitat decline for reptile
species is generally projected under Alternatives
1 and 5, resulting from an expected increase in
isolation of habitat. Further decline on BLM-
and Forest Service-administered lands is
projected due to invasion of exotic weeds under
Alternatives 1 and 5. Effects on other reptiles
(Mojave black-collared lizard, longnose leopard
lizard, and rubber boa) suggest a greater
decline from historical habitat conditions for
some of the rangeland-associated species.
Population declines are generally related to
historical conversion of rangeland to
agricultural use and introductions of exotic
weeds, such as cheatgrass, which become
established as monocultures; fragmentation of
suitable habitat; reservoir development; and
riparian vegetation loss.

Alt 6 Alt7

Cumulative effects generally trend toward
somewhat more isolated populations. There is
some concern for the striped whipsnake
because of somewhat more isolated
populations.

Bird Groups

Four separate expert panels assessed 133 bird
species, and the results are reported by the
following species groups:

O Waterbirds and shorebirds
O Raptors and gamebirds
0 Woodpeckers/nuthatches/swifts
0 Cuckoos/hummingbirds/passerines
[ Forest birds
0 Grass/shrub birds
0 Woodland birds
U Riparian birds

TABLE OF

CONTENTS




TERRESTRIAL SPECIES - RESULTS
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10

Figure 4-25. Reptiles, Change

in Habitat from Current
Conditions, 10 Species, UCRB
Planning Area.

Figure 4-26. Reptiles, Weighted

Mean Outcome Scores (1-5), 10
Species, UCRB Planning Area.
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Waterbirds and Shorebirds

Figures 4-27 and 4-28 display predicted habitat
changes for 65 species of waterbirds and
shorebirds, which were divided into 15 groups
for evaluation. A complete list of waterbirds
and shorebirds can be found in Appendix J. No
groups were judged to have been widely
distributed historically, and none currently are
widely distributed. In general, the important
habitat components for waterbirds and
shorebirds are those that provide high quality
riparian stream habitat and wetland habitat
with natural fluctuations in water levels. The
resulting conditions provide important food
items early in the spring which persist well into
the drier season, as well as open water with
protection from predation, clear flowing cool
water, and nesting habitat within the wetlands
and adjacent woody vegetation. Projected

Alt 5
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Alt 6 Alt7

outcomes for waterbirds and shorebirds as a
whole changed very little from current because
alternatives had little planned manipulation of
primary wetland habitat (beneficial or harmful).

Alternatives 4 and 6 are predicted to have the
most favorable viability outcomes, improving
habitat from current conditions to nearly
approach historical conditions for wood ducks,
mergansers, and harlequin ducks. The upland
sandpiper is the only species rated in Outcome
Class 5, due to loss of grassland habitats and
over-hunting. These alternatives are predicted
to be successful in increasing water quality in
streams, maintaining riparian herbaceous and
woody vegetation through management of
natural and human disturbance, increasing
snags in riparian and adjacent uplands for
cavity nesters, and managing grazing of upland
grasslands to reduce negative impacts to
breeding birds or creating beneficial effects.
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Figure 4-27. Waterbirds and

Shorebirds, Change in Habitat
from Current Conditions, 14

Species Groups, UCRB Planning

Area.

Figure 4-28. Waterbirds and
- Shorebirds, Weighted Mean
Outcome Scores (1-5), 14

Species Groups, UCRB
Planning Area.
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Alternative 7, with more restrictions to
management inside reserves, is not expected to
be more favorable than alternatives that
allowed for active management restoration.
Wetlands were not expected to change in extent
on BLM- or Forest Service-administered lands
under the alternatives, except for natural
fluctuation due to the hydrologic cycle.

Substantial improvement in harlequin duck
habitat was predicted under Alternatives 4 and
6 as a result of watershed restoration that
improved water quality, reduced streamside
disturbance, and improved riparian vegetation.

Cumulative effects for waterbirds and
shorebirds take into consideration the great
extent of wetlands on other federal and private
lands. Positive effects of habitat improvement
on BLM- and Forest Service-administered

Alt5

Alt6 Alt7

lands, in many cases, were offset by negative
factors such as the accumulation of pesticides
and other toxic substances in wetlands,
degradation of wetlands on private lands,
degradation of wintering grounds, population
declines south of the U.S. border, urban and
industrial development, pollution, and human
activities in marine wintering areas.

Raptors and Gamebirds

Four gamebirds, four hawks, nine owls, the
band-tailed pigeon, the bald eagle, and the
merlin (20 total species) were considered for
analysis. Predicted outcomes for raptors and
gamebirds are shown in figures 4-29 and 4-30.
This group is associated with a broad range of
habitat types. Eight of the 20 species are
primarily forest-associated, 5 are shrubland
and grassland associates, 3 are riparian
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associates, and 4 are woodland associates.
Historical habitat patterns for these species
were more broadly distributed than at present
(figure 4-30). All of the species are associated
with habitats that have declined from historical
conditions or are expected to decline under one
or more of the alternatives.

Average outcome scores would be most
favorable under Alternatives 4 and 6, when
compared to other alternatives. Alternatives 3,
5, and 7, would have intermediate results.
Least favorable outcomes are projected for
Alternatives 1 and 2 (figure 4-30). Boreal owl
habitat was known to be disjunct and
supported isolated populations historically.
This condition is not expected to change.
Columbian sharp-tailed grouse and mountain
quail are rated as Outcome Class 5 in all
alternatives.

M Decrease [0 No Change M Increase

There were some species with historical habitat
conditions rated as Outcome Class 1 which
include: the Columbian sharp-tailed grouse,
burrowing owl, northern pygmy owl, and
northern saw-whet owl. For those species that
are more closely associated with shrub steppe,
native grassland, and shrubby riparian
environments (such as Columbian sharp-tailed
grouse, mountain quail, sage grouse,
ferruginous hawk, Swainson‘s hawk, merlin,
long-eared owl, northern pygmy owls, and
northern saw-whet owl), habitat is projected to
have declined from historical levels. The
decline can be attributed to the conversion of
native grasslands and shrublands to introduced
cheatgrass and crested wheatgrass, agriculture,
reduction in riparian shrub cover, and changes
in riparian shrub species from over-grazing,
which has resulted in a pattern of increased
patchiness and increased habitat isolation.
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(%12 I Gamebirds, Change in Habitat
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Figure 4-30. Raptors and
Gamebirds, Weighted Mean
Outcome Scores (1-5), 20
Species, UCRB Planning Area.
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The blue grouse, band-tailed pigeon, Cooper’s
hawk, northern goshawk, flammulated owl,
great gray owl, northern pygmy owl, northern
saw-whet owl, and boreal owl use a mixture of
forest types and seral stages. Current
management practices, such as traditional
timber harvest and fire suppression, which
change fire regimes, result in a decline in the
mix of seral stages used by these species.

Restoration through forest management
practices would benefit these species under
Alternatives 4 and 6, which promote a mix of
forest structures including small openings
created by frequent, small-scale disturbance;
clumps of trees of differing densities; a
combination of multi-age and single-age stands;
and promotion of aspen regeneration.

Regarding the restoration of native shrubland
and grassland communities, because of a more
active approach to restoration, habitat
outcomes are expected to be somewhat better
under Alternatives 4 and 6 than under
Alternatives 3 and 5. The overall difference,
however, would not be large because of the
uncertainty surrounding the ability to actively
restore the native shrubland and herbland
communities. For Columbian sharp-tailed
grouse, because they exist as only remnant
populations, habitat conditions are projected to
remain significantly below historical conditions,
with habitat capable of supporting only
scattered populations. Under Alternatives 1
and 2, there is a high likelihood (greater than
50 percent) of local extirpations for Columbian
sharp-tailed grouse.

Woodpeckers, Nuthatches, and Swifts

The SIT assessed and made habitat outcome
predictions for nine species of woodpecker
(black-backed woodpecker, downy woodpecker,
hairy woodpecker, Lewis’s woodpecker, pileated
woodpecker, red-naped sapsucker, three-toed
woodpecker, white-headed woodpecker, and
Williamson’s woodpecker); two species of
nuthatch (pygmy nuthatch and white-breasted
nuthatch); and one species of swift (Vaux’s
swift). The SIT recommended that assessment
of yellow-bellied sapsucker and red-breasted
sapsucker be conducted at a finer scale
because of their local distributions within the
project area. Species were selected for the
evaluation because their habitats were
projected to decline under at least one of the
alternatives. All of the selected species are

cavity-nesters that require snags for nesting
and/or foraging. Optimal habitat for most
cavity nesters consists of mature/old forests
where the occurrence of large snags is the
greatest.

The predicted outcomes for woodpeckers,
nuthatches, and swifts are shown in figures 4-
31 and 4-32. Habitat conditions for the Vaux’s
swift had the least favorable outcomes.
Alternative 1 is projected to result in a decrease
in status for most of the species in this group
(figure 4-31). Alternatives 2 and 3 represent
little change from current conditions.
Alternatives 4, 6, and 7 are projected to improve
the status of 33 percent of the species in this
group (figure 4-31). Alternative 5 would likely
decrease habitat conditions for 33 percent of
these species. Alternative 7 represents the only
alternative projected to have fully favorable
outcomes (figure 4-32).

The cumulative effects analysis predicted
greater risk to this species group due to loss of
adequate nesting habitat. Additionally, Vaux’s
swift, which is a migrant species (unlike most
other cavity nesting species that are permanent
residents), is subject to loss of habitat on the
wintering ground. Lewis’s woodpecker would
likely experience increased loss of suitable
nesting habitat along streams on non-Federal
land.

Cuckoos, Hummingbirds, and Passerines

Thirty six species were selected for detailed
analysis for the UCRB by the Science
Integration Team. It was recommended that 4
species (black-chinned sparrow, clay-colored
sparrow, hermit warbler, and least flycatcher)
be considered for finer-scale analysis because of
their local distributions within the planning
area. Because of the large number of species
involved in this group, it was further divided
into four categories by habitat association: 13
species associated with coniferous forest
habitat, 12 species associated with grass/shrub
habitats, 4 species associated with woodland
habitats, and 7 species associated with riparian
habitat.

Forest-associated Birds. Predicted effects on
the 13 species of forest birds are shown in
figures 4-33 and 4-34. Alternatives 1 and 5
would result in a decrease in status for some
species. Conversely, Alternatives 4, 6, and 7
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Figure 4-31. Woodpeckers,

Nuthatches, and Swifts,
Change in Habitat from
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Current Conditions, 12 Species,
UCRB Planning Area.
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Figure 4-32. Woodpeckers,
Nuthatches, and Swifts,
Weighted Mean Outcome Scores
(1-5), 12 Species, UCRB
Planning Area.

Historical Current Alt1 Alt 2 Alt3 Alt4
would result in an increase in status for one of
the 13 species analyzed. Alternatives 2 and 3
would result in no change from current
conditions for all 13 species (figure 4-33).

Under all alternatives, western tanager was
judged to have broadly distributed habitat.
Management practices, including changes in
fire regimes from fire suppression activities,
have reduced the availability of mature/old
forest, resulting in a decline in habitat from
historical to current conditions. Overall, birds
associated with coniferous forest habitats were
generally projected to maintain relatively well-
distributed habitat (figures 4-33 and 4-34).
However, a few species (Hammond’s flycatcher,
winter wren, olive-sided flycatcher, and Wilson’s
warbler) have less favorable outcomes than the
majority of the birds in this group. Hammond’s
flycatcher and winter wren are more closely
associated with late-seral forest, particularly

Alt5

A6 Alt7
ponderosa pine. Wilson’s warblers occur in
mid-seral forest as well as riparian shrub
communities, and their habitat outcomes were
judged to be patchy and disjunct both
historically and currently. This condition is not
expected to change.

Restoration of these habitats under Alternatives
4 and 6 through forest management practices
that promote a mix of forest structures
(including small openings created by frequent,
small-scale disturbance; clumps of trees of
differing densities; and a combination of multi-
age and single-age stands) would produce more
favorable viability outcomes than other
alternatives. Alternative 7, with retention of
late-seral forest, was also projected to create a
more contiguous distribution of habitat.
Wilson’s warblers occur in mid-seral forest as
well as riparian shrub communities, and their
habitat outcomes were judged to be patchy and

TABLE OF

CONTENTS




M Decrease [0 No Change M Increase

Figure 4-33. Forest Birds,
Change in Habitat from

Current Conditions, 13 Species,
UCRB Planning Area.

Figure 4-34. Forest Birds,

Weighted Mean Outcome Scores
(1-5), 13 Species, UCRB
Planningt Area.
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disjunct historically and currently; they are
expected to remain that way under all the
alternatives.

Grass/shrub-associated Birds. Habitat
declines for this group of 12 species have
resulted from conversion of native grasslands
and shrublands due to agriculture cropland
conversions, introduced stands of crested
wheatgrass and other exotic plant species
expansions, and reduction in riparian shrub
cover. The results are a change in the pattern
of native grasslands and shrublands. The
number of species expected to have no change
in status is projected to equal the number of
species projected to decrease in status under
Alternatives 1, 2, 3, 5, and 7 (figure 4-35).
Under Alternatives 4 and 6, the number of
species projected to have no change in status
would be higher than those projected to decrease

Alt5

Alt 6 Alt 7

in status (figure 4-35). All of the alternatives are
projected to have outcomes that are less than
favorable for some species (figure 4-36).

Three species associated with grass/shrub
habitat (bobolink, grasshopper sparrow, and
black rosy finch) had current and projected
future habitat outcomes that were least
favorable. Bobolink are associated with moist
grasslands, and their populations have
undergone marked declines likely resulting
from habitat loss on wintering grounds.
Habitat for the bobolink was judged to be
disjunct and patchy both currently and under
all the alternatives. The grasshopper sparrow,
associated with Palouse prairie and other native
bunchgrasses ranges, has declined from
historical levels due to conversion to
agriculture. Their habitat was judged to be
patchy and disjunct under all alternatives
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Figure 4-35. Grass/Shrub

Birds, Change in Habitat from
Current Conditions, 12 Species,

Number of Species

UCRB Planning Area.
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(figure 4-36). The black rosy finch, associated
with alpine and barren habitats at higher
elevations, has a naturally patchy and disjunct
distribution of habitat; no change in this
condition is expected.

Alternatives 4 and 6 would result in a broader
and more contiguous distribution of favorable
habitat than Alternatives 1, 2, 3, 5, and 7.
Because of greater emphasis on restoration of
native grassland and shrubland communities,
outcomes are expected to be somewhat better
under Alternatives 4 and 6 than under other
alternatives. The overall difference, however, is
not large because of the uncertainty
surrounding the ability to actively restore the
native shrubland and herbland communities.

Average outcomes were predicted to be less
favorable under a cumulative effects analysis

Alt5

Figure 4-36. Grass/Shrub
Birds, Weighted Mean Outcome
Scores (1-5), 12 Species, UCRB
Planning Area.

Alt6 Alt7

than under an analysis for BLM- or Forest
Service-administered lands. Many of these
species are neotropical migratory birds that
migrate at least as far as Central America and
are subject to increased risk on their wintering
grounds. Many of the species are insect-eating
species and are subject to natural fluctuations
of insect populations. Insect populations may
be depressed due to pesticide spraying,
particularly on non-Federal lands (Saab and
Rich in press). Species associated with
grassland environments will continue to be
subject to habitat declines due to cheatgrass
and other exotic weed expansion especially on
non-Federal lands. On shrubland habitats,
cheatgrass and exotic weeds will be reduced in
Alternatives 3 and 4. On some sites in the
planning area, shrub/steppe habitats have had
an increase in area, increase in stand density,
and a shift towards older, more decadent
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sagebrush stands. However, widespread
conversion of sagebrush to agriculture on non-
Federal lands has significantly reduced the
overall amount of suitable sagebrush habitat.
Species associated with sagebrush have
generally been subject to an overall substantial
decline in habitat.

Woodland-associated Birds. Results for
woodland birds are shown in figures 4-37 and
4-38. This group of four species has projected
outcomes that are inconsistent with the
outcomes for all other groups of species
considered in the assessment (figure 4-38).
This result is based on projections for
Alternatives 4 and 6, which would result in a
reduction in status for a number of species
compared with current conditions and all other
alternatives. No change in status is predicted for

H Decrease [ No Change M Increase

these species in both Alternatives 1 and 2 (figure
4-37). No alternative is predicted to improve
conditions for woodland birds (figure 4-37).

The bushtit, ash-throated flycatcher, and sage
thrasher are closely associated with juniper
habitat. The bushtit is the only species that is
predicted to change from a favorable outcome to
a less favorable outcome under Alternatives 4
and 6 (figure 4-38). Restoration of native
shrub-steppe is expected to reduce the
availability of juniper woodland habitat in these
alternatives.

Riparian-associated Birds. Current conditions
and those expected under all the alternatives
for this group of seven species were judged to
have declined from historical conditions (figure
4-39). Species associated with riparian

Number of Species
N
1
1

Figure 4-37. Woodland Birds,
Change in Habitat from
Current Conditions, 4 Species,
UCRB Planning Area.
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Figure 4-38. Woodland Birds,
Weighted Mean Outcome Scores
(1-5), 4 Species, UCRB Planning
Area.

Alt 6 Alt7
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habitats had lower mean outcome scores than
other species groups, reflecting the more patchy
and disjunct distribution of riparian habitat
compared with upland habitats. Habitat
decline is primarily the result of increased
human access and disturbance, fragmentation
of habitat, reduced riparian acreage, and
reduction in the quality of riparian habitats.
With the exception of Alternative 5, all
alternatives are projected to result in no change
in status from current conditions for this group
of species (figure 4-39).

Alternatives that would provide wider riparian
buffers (Alternatives 2, 3, 4, 6, and 7) had
higher average scores than alternatives with
smaller buffers (Alternatives 1 and 5). For one
species, the yellow-billed cuckoo, all
alternatives rated as Outcome Class 5 (figure 4-
40). Populations of yellow-billed cuckoo are

M Decrease [ No Change M Increase

currently extremely disjunct and limited in
numbers of individuals. This species is closely
associated with large cottonwood trees with
dense shrubby understories. The yellow-billed
cuckoo was given more than 50 points in
Outcome Class 5 under Alternatives 1, 2, 3, 5,
and 7, and 48 and 46 points in Outcome Class
5 under Alternatives 4 and 6 respectively.
Fragmentation of habitat continues, and quality
and quantity of habitat have decreased. The
species also is predicted to be at risk from
pesticide spraying on non-Federal lands.

Under a cumulative effects analysis, species
associated with riparian habitats had less
favorable outcomes than are typical for other
species groups. This reflects continued loss of
riparian habitat on non-Federal lands, as well
as effects of pesticides, grazing, and loss of
habitat on wintering grounds.
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Figure 4-39. Riparian Birds,
Change in Habitat from
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Figure 4-40. Riparian Birds,
Weighted Mean Outcome Scores
(1-5), 7 Species, UCRB
Plannning Area.
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Bats and Small Mammals

The scientific panels considered 11 species of
bats and small mammals in the evaluation.
Two other bat species were considered earlier
but are not analyzed here. One, the western
pipistrelle, was dropped from further
consideration because it was judged that the
alternatives would not influence its habitat,
while the second species, Yuma myotis, was
recommended for finer-scale analysis.
Important habitat components for most bats
are the following: large green trees and snags,
particularly in clumps with understory intact;
riparian buffers; downed logs; and protection of
hibernacula. The combination of these
components in sufficient amounts would
generally produce the most favorable habitat for
bats. Habitat for four species (fringed bat,
hoary bat, long-legged bat, and western small-
footed bat) that historically were broadly and
patchily distributed, has been reduced to
habitat that is isolated with strong limitations
on interactions between populations.

Projected impacts on bats and small mammals
vary widely across the alternatives (figures 4-41
and 4-42). All alternatives would result in a
likelihood of extirpation for some species (figure
4-42). Alternatives 1 and 5 would result in the
greatest reduction in habitat conditions for this
group (figure 4-41). Alternatives 2 and 3 would
result in minimal change from current
conditions. Alternatives 4, 6, and 7 would result
in a modest improvement in habitat conditions
for bats and small mammals (figure 4-41).

Carnivores

Twenty-two species of carnivores exist in the
project area. Six species of carnivores were
selected for a detailed analysis: American
marten, fisher, lynx, wolverine, gray wolf, and
grizzly bear. This group includes several listed
or candidate species (under the Endangered
Species Act), all of which are listed as
“sensitive” under Forest Service or BLM policy
(see Appendix E). Additionally, three of these
species (fisher, lynx, and American marten) are
associated with late-seral successional stage
forest structures.

The results of the analysis for this group are
shown in figures 4-43 and 4-44. None of the
alternatives would approach historical habitat
conditions for these species. Generally the

carnivore group would benefit from any
alternative which prescribes reductions in road
densities, thereby reducing the potential for
contact with humans. Alternatives 1, 2, 3, and
5 would result in no change in status,
compared to current conditions for all six
carnivore species (figure 4-43). Within this set
of alternatives, Alternatives 1 and 5 are
predicted to have the lowest outcome score
because of continued fragmentation of late-
successional forest and a predicted lack of
improvement in riparian conditions (figure 4-
44). Conversely, Alternatives 4, 6, and 7 are
predicted to improve habitat conditions for the
six species in the carnivore group. As a group,
the carnivores have less favorable outcomes
scores compared to all other species groups
considered in the analysis.

Declines of the fisher in the project area appear
to be a result of heavy trapping and habitat
deterioration. Fishers are found in a diversity
of forest types but occur mostly in riparian
habitats in landscapes dominated by mature
and late-successional forests. Alternatives 4
and 6 are predicted to improve fisher habitat
because of predicted improvements in both
riparian conditions and distributions of late-
successional forests.

American martens are closely associated with
late-successional conifer forests with complex
physical structure near the ground. Therefore,
fragmentation of older forests reduces
availability of suitable habitat. For this reason,
Alternative 7 would provide the best marten
habitat. Conversely, Alternatives 1 and 5 would
have lower results due to continued
fragmentation of late-successional forests.

Lynx are highly specialized predators closely
associated with snowshoe hare populations.
Exploitation for fur and deterioration of habitat
conditions due to logging have been suggested
as reasons for population declines and concern
for continued persistence. Under Alternative 7,
reserves are designated in portions of critical
lynx range. The natural fire prescription in
Alternative 7 would also benefit snowshoe hare
populations. Alternatives 1, 2, and 5 would
result in continued decline of lynx habitat,
which may result in a non-recoverable
bottleneck for lynx populations. Alternative 6
would restore habitats above current levels
through management treatments designed to
create better snowshoe hare habitat.
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Figure 4-41. Bats and Small

Mammals, Change in Habitat
from Current Conditions, 8 Bat

and 3 Mammal Species, UCRB

Planning Area.

-1 Figure 4-42. Bats and Small

= Mammals, Weighted Mean
Outcome Scores (1-5), 8 Bat and
3 Mammal Species, UCRB
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Wolverines were historically widespread in the
project area; however current populations occur
in low densities. Wolverines are scavengers and
depend upon large predators and natural
mortality for carrion. Refugia or large reserves
that are capable of providing source
populations combined with additional habitat
suitable to support dispersing animals could
provide the best strategy for wolverine
conservation. Under Alternative 7, reserves
protect roadless areas greater than 1,000 acres,
and would provide the best wolverine habitat.

Gray wolves use a wide variety of habitats.
Availability of prey and freedom from direct
human- caused mortality are important
considerations for the gray wolf. Outcomes for
Alternatives 1, 3, and 5 are predicted to decline
slightly, and Alternatives 2, 4, and 6 would
result in no change to gray wolf habitat
conditions.

Alt 6 Alt 7

Grizzly bears were listed as threatened under
Endangered Species Act in 1975. A recovery
plan was approved in 1982 then revised in
1993. Threats to grizzly bear persistence are
related to human activities. Alternative 7 is the
only alternative predicted to improve conditions
for this species.

Ungulates

Twelve species of ungulates were considered in
the analysis. Three of these (woodland caribou,
California bighorn sheep, and pronghorn
antelope) were selected for detailed analysis.
The predicted effects are shown in figures 4-45
and 4-46.

Alternatives 3, 4, and 6 would result in no
change for these species. The woodland
caribou is the only species in this group that is
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Figure 4-43. Carnivores,
Change in Habitat from
Current Conditions,

6 Species, UCRB Planning Area.
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Figure 4-44. Carnivores,
Weighted Mean Outcome Scores
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predicted to improve under Alternative 7. There
is a continuing risk of extirpation for both
woodland caribou and California bighorn sheep
under all alternatives because their populations
are small, isolated, and disjunct. Human
developments are predicted to continue to
increase in major river valleys resulting in
further barriers for pronghorn antelope.

Threatened and Endangered Terrestrial Species

Threatened and endangered species occur in
various habitats within the project area. This
section displays the effects of alternatives on
these species and their habitats within the
UCRB planning area. The alternatives generally
would have little effect on the viability of this
group of species. Predicted effects differ by
alternative and species.

Alt5

(1-5)1
6 Species, UCRB Planning Area.

Alt 6 Alt7

The BLM and Forest Service requested
information on threatened and endangered
species from the U.S. Fish and Wildlife Service,
which identified five species of animals and two
plants as threatened or endangered in the
UCRB planning area. For the purpose of this
analysis the EIS Team assumed that Recovery
Zones shown in approved recovery plans have
the same management status as designated
critical habitat.

The effects on threatened and endangered
species described in the previous sections were
based on the Evaluation of Atlernatives. Under
the Endangered Species Act, federal activities
that may have an effect on threatened,
endangered, or proposed species are subject to
consultation with the U.S. Fish and Wildlife
Service. Requirements for consultation would
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Figure 4-45. Ungulates,
Change in Habitat Outcomes
from Current Conditions, 3
Species, UCRB Planning Area.
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remain in effect under the selected alternative.
If the selected alternative could have an effect
on threatened, endangered, or proposed
species, then biological assessment(s),
appropriate for the scale of the decision, will be
submitted to the U.S. Fish and Wildlife Service
for consultation. Consultation will be
completed prior to any ground-disturbing
activities.

Plants

MacFarlane’s four-o’clock (Mirabilis macfarlanei)
is a threatened local endemic plant found only
in the Snake River Canyon in Idaho and
Oregon. Alternative 7 would result in some
improvement compared to other alternatives,
but the increase is limited. Competition from

TABLE OF

Figure 4-46. Ungulates,
Weighted Mean Outcome Scores
(1-5)1

3 Species, UCRB Planning Area.

exotic plants is a concern in all alternatives
(figure 4-47).

Water howellia (Howellia aquatilis) is a species
of scattered distribution that occurs in highly
specialized and restricted habitat of wetlands
associated with glacial potholes and former
river oxbows in Montana, Idaho, and
Washington. The existence of specific riparian
standards would contribute to protection of
occupied habitats and the long-term
persistence of this species regardless of the
alternative.

Ute’s lady tresses (Spiranthes diluvialis) is a
threatened species recently discovered within
the planning area along the Snake River. As
there are standards in all the alternatives that
require continued protection of Federally listed
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CHAPTER 4 - ENVIRONMENTAL CONSEQUENCES

species and the implementation of recovery
plans, this species is not expected to decrease
from current levels.

Wildlife

The grizzly bear (Urusus arctos horribilis) is
generally located in five recovery zones within
the basin. Critical habitat has not been
designated for the grizzly bear by the U.S. Fish
and Wildlife Service. The major potential effect
on grizzly bears is human activities, rather than
opposed to changes in vegetation composition
and structure. Human access disturbs the
bears_ normal movement patterns and may
expose them to increased risk of mortality.

Alternative 7 is the only alternative predicted to
significantly improve conditions for grizzly bear
on Federal lands (figure 4-48). Establishment
of reserves and retention of large unroaded
areas would result in improved habitat needed
and reduced contact with humans by bears.

The gray wolf (Canis lupus), uses a wide variety
of habitats and is primarily dependent on an
adequate prey base and areas where there is
little human-caused mortality. Wolves occur in
three management zones as outlined in the
Reintroduction of Gray Wolves to Yellowstone
National Park and Central Idaho (1994). Two of
the areas contain experimental/”non-essential”
populations. One area would be managed as a
naturally recovering, fully endangered

[l Water howellia Bl MacFarlane's four o'clock
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Figure 4--47. Threatened and
Endangered Plant Species,
Mean Outcome Score, UCRB
Planning Area.
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Figure 4-48. Threatened and
Endangered Species, Mean
Outcome Score, UCRB Planning
Area.

Alt 6 Alt7
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population. Critical habitat has not been
designated in any of these management zones
by the U.S. Fish and Wildlife Service.

Outcome scores for wolves were predicted to be
similar for all the alternatives (figure 4-48).
The most improvement would occur under
Alternative 7, although the improvement is
limited. Wolves are habitat generalists;
therefore, all alternatives would provide
adequate vegetation conditions, including
habitat for prey populations. Wolves are
documented to avoid human contact and spend a
disproportionate amount of time in remote areas,
especially when raising young at den sites.

The woodland caribou’s (Rangifer tarandus
caribou) occupied habitat area overlaps with the
Selkirk Grizzly Bear Recovery Area. Critical
habitat has not been designated for woodland
caribou by the U.S. Fish and Wildlife Service.
All alternatives will have limited benefit to
caribou because the population is extremely
small and isolated (figure 4-48). Existing late
successional habitat for caribou is limited in
amount, distribution, and continuity, so any
large fires, insect and disease outbreaks, and
timber harvest have the potential to reduce
existing woodland caribou habitat. Restoration
of late-successional forest proposed in
Alternatives 3, 4, and 6 would increase
available habitat and improve existing
conditions. Alternative 7 would result in some
habitat restoration due to the overlap between
occupied caribou range and late successional
reserves (figure 4-48).

A recovery plan has been in effect for the bald
eagle (Haliaeetus leucocephalus) since 1986,
and has resulted in upward trends in both
habitat and populations. These trends are
expected to continue under all of the
alternatives. None of the alternatives are
expected to restore habitat or populations to
historical conditions, but all alternatives would
reduce the likelihood of population isolation
and extirpation. Alternatives 4 and 6 would
result in the greatest improvement compared to
the other alternatives due to increased riparian
emphasis, although the amount of improvement
is predicted to be limited (figure 4-48).

The peregrine falcon (Falco peregrinus) occurs
throughout the project area. The peregrine
falcon was not included in the evaluation
because there is no identified broad-scale

habitat concern on BLM- or Forest Service-
administered lands. Improving trends for the
species are expected to continue under any
alternative.

Cumulative Effects

Activities on non-Federal lands are predicted to
negatively influence grizzly bear populations.
Human developments are expected to continue
to expand in large valleys, resulting in barriers
to movement of bears and increased risk of bear
mortality. Bear populations would likely
become more isolated as human development
increases.

Activities on non-Federal lands are predicted to
negatively influence wolf populations. Actions
that would result in very high road densities,
high volume interstate highways, and
residential development in large river valleys
would contribute to these negative effects
because of increased risk of mortality.

Effects of the alternatives for the woodland
caribou would be no different when non-public
lands are considered.

Alternatives 1, 2, and 7 would have less
desirable viability outcomes for the bald eagle
than Alternatives 4 and 6, but only to a minor
degree. Loss of riparian habitat is predicted to
continue on non-Federal lands. Alternatives
would have similar outcomes as on BLM- or
Forest Service-administered lands.

Habitat conditions would improve under all
alternatives for water howellia because of the
increased amount of private habitat that
contains this species.

Habitat conditions would decrease under all
alternatives for MacFarlane’s four-o’clock, but
the amount of decrease is minimal.

Cumulative Effects

The vast majority of the species analyzed in this
evaluation would not have significant changes
in viability status as a result of implementation
of any of the action alternatives. This generally
indicates that viability is more of a factor for
most species at the fine and mid scales.
However, when the outcomes of all species are
viewed by alternative, differences among
alternatives are more apparent. Compared in
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this manner Alternative 1 is projected to have
the highest number of species at risk;
Alternatives 4, 6, and 7 have the lowest number
of species at risk; and Alternatives 2, 3, and 5
are intermediate.

Threatened and Endangered Species

Habitat conditions for threatened and
endangered species would not change
significantly from current conditions. Existing
recovery plans are assumed to be effective in
maintaining or restoring populations. Many
aspects of habitat for listed species are outside
the control of Federal land managers; for
example, road densities and human habitation
are expected to continue to encroach on Federal
land boundaries, and under any circumstance
isolated populations would have little chance of
improved interactions. Direct mortalities off
Federal land are likely to continue,
improvements in Federal highways are likely to
continue to present barriers to recolonization of
recovery areas, and social realities that affect
implementation of recovery plans are likely to
continue.

Mid-Seral Multi-Layer Forest

The high amounts of this forest type compared
with historical range of variability and desired
ranges of future conditions could have
potentially profound effects on terrestrial
wildlife and rare plant communities. Numerous
pathways are possible, such as intense and
frequent crown fires, conversion to late-
successional multi-layer stands, and conversion
to late-successional single layer stands.
Predictions are that the amount of this
vegetation type will remain high. This will have
both positive and negative effects on different
species.

Aquatic Priority Areas in Alternative 5

Terrestrial species associated with riparian
habitats should benefit from the aquatic
priority areas in Alternative 5. Aquatic priority
areas are almost entirely located in higher
elevation forested riparian habitats. Some of
these species are: amphibians, waterbirds,
passerine birds, cavity nesters such as the
Williamson’s sapsucker, and the fisher.
Implementation of Fish 2000 (see Chapter 3)
outside the aquatic priority areas in Alternative
5, is not anticipated to show the same level of

benefit to terrestrial species as aquatic
management priority areas, because of its more
specific aquatic emphasis. The EIS Team
believes that the less favorable outcomes for
some terrestrial species were over estimated by
the SIT in their evaluation of the effects of
Alternative 5, especially those species that exist
in aquatic priority areas.

Fire Occurrence and Habitat
Stability in Alternative 7

Alternative 7 is similar to Alternatives 4 and 6
in having more improving outcome scores for
species analyzed. The carnivore group would
have more favorable outcomes in Alternative 7
because of establishment of reserves. Most of
the species in this group are expected to benefit
from Alternative 7 because of reduced roading
and an anticipated decrease in human use.
The reduction in human activities and
associated mortality risks to species are more
important than the vegetation pattern and
characteristics that may be present within
reserves. Other groups showing improving
outcomes also would benefit from reduced
human activities and are usually habitat
generalists. Bird species more closely
associated with specific vegetation
characteristics and pattern may not benefit
from Alternative 7 over the long term because
vegetation patterns are unpredictable due to
the potential extent of large crown fires.

Noxious Weeds and Exotic Plants

The extent and rapid rate of exotic plant
invasion have implications for habitats used by
terrestrial species. Many of the exotic plants
reduce the quality and extent of many habitats.
Many grasslands and shrubland habitats have
been greatly reduced in extent because of
conversion to agriculture in many locations.
Terrestrial species are at increasing risk of
reduction in habitat quality and quantity.
Exotic plants also occur in forested lands,
especially along disturbance corridors like
roads and in openings like clearcuts. Exotics
can reduce the quality and quantity of habitat,
especially the dry forest types like interior
ponderosa pine.
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Known Bottlenecks, Fragmentation,
and Corridors

Two types of habitat fragmentation occurs in
the project area. The first type occurs among
large blocks of Federally administered land,
such as between mountain ranges. Examples
of this type of fragmentation are the
construction of large multi-lane highways,
constructed or modified waterways such as
reservoirs, and farming that results in the
elimination or disruption of native vegetation.
These types of activities create islands of
habitat and reduce or eliminate interactions
between islands for some species. In these
cases, migration, population interactions, and
recolonization may be disrupted. Maintaining
connectivity is believed to enhance species
richness and interactions of species between
blocks of habitat.

The second type of fragmentation occurs within
a block of vegetation: (1) when the size of the
block decreases, (2) when the extent of the
interior habitat is modified or reduced, or (3)
when the shape of the same amount of area is

changed to one in which the distance from the
center to the closest edge has been reduced
(such as a circular shape being converted to a
linear shape). This type of fragmentation can
disrupt species interactions within blocks of
similar habitat. It may also allow different
species to use the habitat and compete with or
displace the original inhabitants.

Alternatives 4 and 6, which emphasize
restoration, are predicted to be positive for
improving connectivity and for increasing
habitat block size with similar characteristics
between and within stands of similar
vegetation. Alternative 7, with a system of
reserves, is projected to improve connectivity for
areas of representative vegetation. Alternatives
1 and 5 would continue to increase
fragmentation of similar habitats, and decrease
block sizes of similar habitats because of
traditional management. Alternative 2 is
projected to improve connections among
riparian habitats, but not uplands. Alternative
3 would be better than Alternative 2 because of
anticipated improvements in both riparian and
upland connectivity.
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Effects of the Aquatic Systems
Alternatives on Assumptions
Aq u at i CS AS peCtS The following major assumptions were made by

the Science Integration Team during their
evaluation of alternatives and subsequent

Of t h e E CosySte m review of changes to the alternatives.

This section presents the effects of alternatives
on aquatic systems and aquatic species.

OFor Alternatives 3 through 7, assessments
of road conditions and road-related risks (as
specified in RM-S3), appropriate for the

e

\

Summary of Key Effects and Conclusions for Aquatic Systems

O Specific outcomes (such as water quantity, water quality, instream and riparian area habitat conditions) from the
alternatives pertaining to lakes, streams, rivers, and riparian areas and wetlands were not predictable without site-specific
NEPA analysis.

O In Alternatives 1 and 2, ecosystem management would not be emphasized, and there would not likely be watershed-scale
consideration and protection of hydrologic and riparian area/wetland processes and functions. This would likely result
in continued degradation of lakes, streams, and rivers.

O In Alternatives 3 through 7, ecosystem management would be emphasized, thus facilitating management for multiple
ecological goals and long-term ecological sustainability on a landscape basis. Ecosystem management would provide a
mechanism to effectively prioritize activities and weigh multiple risks to various resources. Furthermore, ecosystem
management direction in Alternatives 3 through 7 would more readily foster implementation of adaptive management
and analysis of cumulative effects than the approaches of Alternatives 1 and 2. It is expected that these features of
Alternatives 3 through 7 would aid in overall improvement in lakes, streams, rivers, and riparian areas and wetlands.

O Alternative 4, with its higher activity levels, could pose greater short-term risks to aquatic ecosystems than would the
slower activity rates and amounts of Alternative 6 and the restrictive and passive approach of Alternative 7, although lack
of watershed and road restoration in Alternative 7 could pose greater risks to aquatic ecosystems in the long term.

O Watershed restoration levels would be greatest for Alternatives 4 and 6 and are expected to result in greater long- and
short-term benefits to lakes, streams, rivers, riparian areas, and wetlands compared to other alternatives. However,
greater uncertainty would be associated with Alternative 4, because requirements for Ecosystem Analysis at the
Watershed Scale are less and therefore the context to reduce risk and maximize potential benefits from restoration actions
may not be provided.

O In Alternatives 3 through 7, adjustment of standards supported by Ecosystem Analysis at the Watershed Scale in concert
with broad-scale planning and subbasin review would likely meet the intent of ecosystem management and integration of
landscape, terrestrial, aquatic, and social objectives. Alternatives 4, 5, and 6 would offer more flexibility than Alternative 7
with respect to activities permitted in riparian areas and wetlands. Alternative 6 would provide the most management
options because site-specific NEPA analysis could be used in some areas for up to four years to adjust ICBEMP standards.
This adjustment process would maximize opportunities for adaptive management. Since less hierarchial analysis would
be required in Alternative 4, implementation of restoration actions would occur faster than in other alternatives. However,
uncertainty of meeting the intent of ecosystem management and integration of objectives would be greater than
Alternative 6 because of the lack of incentive to modify and integrate objectives and standards that fit watershed-scale
processes and functions. There would also be risks associated with the lack of active landscape and watershed restoration
in Alternative 7, especially in the long term.

O Alternatives 2 through 7 would adequately protect ecological functions within riparian areas and wetlands except for the
timber priority areas of Alternative 5. Within timber priority areas of Alternative 5, the size of the riparian conservation
areas would not likely be adequate to fully protect aquatic resources, primarily because of their limited widths and lack of
protection for intermittent streams. Within livestock priority areas of Alternative 5 (including large parts of the Northern
Great Basin, Columbia Plateau, and Owyhee Uplands ERUS), priority areas for protection of riparian areas would not be
established. Even so, to meet proper functioning condition objectives within timber and livestock priority areas,
degradation of riparian areas would cease and some restoration would begin.

O Alternative 1 would have no consistent planning-area-wide direction for riparian area protection and is predicted to not
adequately protect riparian functions.

J
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Summary of Key Effects and Conclusions for Aquatic Species

0 The current composition, distribution, and status of most native fish species within the planning area would remain
stable under Alternative 2 and remain stable or improve under Alternatives 3, 6, and 7. The greatest potential for
improvement occurs with Alternatives 6 and 7. Alternative 4 has similar potential to benefit native species as
Alternatives 6 and 7, but uncertainty in the ability to prioritize management actions and evaluate risks, coupled with
high levels of activities, decreases confidence in successful ecological outcomes. Improvements in distribution and
status are linked to levels of watershed and riparian restoration and other management activities within the species’
current range. Most native fishes’ distribution and status would continue to decline under Alternatives 1 and 5 inside
timber and livestock priority areas due to inconsistent and inadequate riparian and aquatic protection measures in all

or part of species’ current ranges.

0 Benefits of any alternative are linked to improved instream and riparian conditions resulting from better riparian
management, higher levels of watershed and riparian restoration, and Ecosystem Analysis at the Watershed Scale.
Successful ecological outcomes from Alternatives 4 and 6 depend on efficient prioritization of restoration actions and
maximizing adaptive management to minimize risk. Alternative 7 could pose risks to isolated and fragmented
populations because of the lack of active forest, rangeland, and watershed restoration, raising uncertainty about long-
term improvements in the more depressed and fragmented portions of species’ ranges.

O Alternatives 1, 2, and 5 would result in the continued decline in the overall status and distribution of steelhead and
stream-type chinook salmon stocks due to a minimal emphasis on restoration and continued land disturbance in
portions of the current range over the long term. None of the alternatives address the need for a comprehensive
approach to alleviate mortality outside BLM- or Forest Service-administered lands to ensure persistence and viability of

steelhead or stream-type chinook salmon stocks.

[0 Downstream stresses associated with the hydropower system are one of the major causes of declining Snake River
anadromous fish populations (NPPC 1986; NMFS 1992). Federal efforts are underway to address these problems
through increased spill, barging, and monitoring. Mid-Columbia anadromous stocks (for example, John Day and
Deschutes Rivers) are influenced less by hydropower due to a lower number of dams below spawning and rearing
areas. Maintenance of high-quality habitats is vital to the persistence of populations, but the magnitude of effects
varies from subbasin to subbasin. In general, it remains important to restore degraded watersheds where habitat is
most limiting to fish, to improve egg-to-smolt survival over current conditions. High-quality habitat alone, however, is
no guarantee of increased persistence without a comprehensive approach that addresses all mortality factors.
Additional high quality habitat alone could increase abundance of individual fish, but it would not likely reverse
current negative population trends in the short-term. Salmon population numbers in much of the interior Columbia
Basin are far below what current habitat conditions could likely support under a scenario of increased downriver

survival.

0 None of the alternatives would be expected to measurably affect the habitat needs of ocean-type chinook salmon
because they inhabit lower-elevation mainstem river habitats that are less responsive to Federal land management.
Alternatives 6 and 7 have the most conservative approach and might result in some benefit to ocean-type chinook
salmon if management actions improve water quality and quantity. None of the alternatives address the need for a
comprehensive approach to alleviate mortality outside BLM- or Forest Service-administered lands to ensure persistence

K and viability of ocean-type chinook salmon stocks.

J

scale, will be completed prior to or in
concert with subbasin review and
Ecosystem Analysis at the Watershed Scale
to support modification of access and travel
management plans (as specified in RM-S4)
and watershed restoration.

O For Alternatives 3 through 7 where
ecosystem analysis, site-specific NEPA
analysis, and associated planning
documents result in changes to Riparian
Conservation Areas (RCAs) delineation, or
changes in applicable standards for actions
within RCAs, such changes would not
degrade aquatic and riparian resources or
impede restoration.

O Proper functioning condition (PFC) achieves

hydrologic function first; land managers’
decision space is between this level and
attainment of site-specific vegetation
potential. For purposes of aquatic and
terrestrial communities, conservation and
restoration of riparian areas includes
managing towards advanced successional
stage of native riparian vegetation
consistent with the ecological capability for
the site. Determination of proper
functioning condition is an interdisciplinary
team process.

O Effects on aquatic ecosystems and

communities on non-Federal lands would
be limited to indirect effects, primarily from
improved water quality downstream of BLM-
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or Forest Service-administered lands. Thus,
many non-Federal areas are expected to
remain degraded, or possibly decline
further.

O Watershed restoration can benefit aquatic
resources, but risk is inherent in all
management and restoration actions. High
restoration alternatives (Alternatives 4 and
6) would be pursued with an approach that
maximizes learning while minimizing risks
(that is, adaptive management). Restoration
activities would be prioritized by sub-basin
review and Ecosystem Analysis at the
Watershed Scale, and restoration would
focus on first securing strongholds and
currently productive habitats at risk. Both
Alternatives 4 and 6 use the subbasin scale
for prioritization, but Alternative 6 would
rely much more on the watershed scale for
prioritization.

UlIn Alternatives 4, 5, and 6, active
management of riparian areas could be
used to reduce severity of fire, where
appropriate, by re-creating a more natural
mosaic of stands in different conditions that
offer natural firebreaks and less
concentrated food sources for forest insect
pests. The large tree standards (AQ-S6, AQ-
S7, AQ-S8) take precedence over fire regime
and severity direction within riparian areas.

Discussion: This assumption does not imply
that all riparian areas need active
management to reduce severity of
uncharacteristic fire. However, the EIS
Team recognized that active management
may be needed in some situations and
therefore did not preclude this option at the
broad-scale planning level. In addition, the
EIS Team assumed that if active
management occurred within riparian areas
where large trees were lacking, retention of
large trees of any species would occur to
maintain aquatic and riparian functions
and processes as described in standards
AQ-S6 through AQ-S8 and associated
rationale. Objective AQ-O1 addresses the
intent of riparian area management.

ODeclines in status and occurrence would
occur for some species regardless of future
land management activities.

Discussion: Risks for fishes would be
associated with future land management
activities that change habitats, as well as
with past management and the current
condition of habitats and landscapes. The
effects of land disturbance in watersheds
may not be evident in streams for years
afterward. Catastrophic events that either
precipitate such changes or directly
influence mortalities of some species are
likely rare and largely unpredictable. Land
management effects in aquatic
environments may be evident for some time
after land management activities have
stopped. Populations that are stable, but
small are also vulnerable to chance
environmental events. Even populations
isolated in high quality habitats are
vulnerable to permanent extinction through
time. Some species are likely to experience
further local extinctions even without any
further habitat losses because of past
disturbances that resulted in fragmentation
and isolation of habitats.

OThe key salmonids are useful indicators of
the integrity and status of aquatic
ecosystems in general. Activities that
effectively manage risks and restore healthy
and diverse populations and habitats for
salmonids would benefit other species in
similar ways.

[ Species that are listed and proposed for
listing at the time of the evaluation are
assumed to be listed at the time of
implementation. This assumes that no
currently listed species would be delisted
prior to implementation, and also that a
species currently proposed for listing would
be listed at the time of implementation.

0 Ecosystem Analysis at the Watershed Scale,
which might lead to changes in riparian
protection widths and standards, would be
more effective in conserving and restoring
watershed and riparian processes relevant
to the maintenance of healthy aquatic
ecosystems than default riparian protection
widths.

OTrends in resident species such as bull
trout, westslope cutthroat trout and
redband trout are reasonable indicators of
spawning and rearing conditions for stream-
type chinook salmon and steelhead that
share the same freshwater habitats.
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Causes of the Effects of
Each Alternative on
Aguatic Ecosystems

The effects on aquatic ecosystems were
determined from anticipated outcomes resulting
from implementation of the seven alternatives
described in Chapter 3, given the assumptions
described previously. Each alternative
prescribes a different level of protection,
maintenance, and restoration of aquatic and
riparian resources. When combined with the
degree, rate, and method of land management
activities, effects on aquatic and riparian
resources can be qualitatively and
quantitatively described for each alternative.
The following list describes factors which
substantively differ among alternatives, and
thus causing different effects on aquatic
ecosystems within areas administered by the
Forest Service or the BLM.

OThe prescribed level of protection and
restoration of watershed and riparian
functions and processes.

OThe quantity and scale of ecosystem
analysis.

OThe rate, spatial extent, and prioritization of
management activities.

0 Conservation and protection activities
directed at key salmonid strongholds and
fringe populations, at-risk fish populations
and habitats, and narrow endemic and
sensitive fish species.

Methodology: How
Effects on Aquatic
Systems were Estimated
by the Science
Integration Team

A brief summary of the evaluation procedure is
given here; for a more detailed description of
the evaluation methods, see the Evaluation of
Alternatives (Quigley, Lee, and Arbelbide 1997).
The evaluation was conducted on the basis of
interpretation of both quantitative and
qualitative information collected solely for the
purpose of alternative evaluation, and on the
basis of information generated as part of the
Scientific Assessment of the project area
(Quigley, Graham, and Haynes 1996; Quigley
and Arbelbide 1996). Participants in the
evaluation included Forest Service and BLM
scientists from the SIT and additional invited
scientists from the Forest Service, U.S.
Environmental Protection Agency, National
Marine Fisheries Service, and U.S. Fish and
Wildlife Service. The evaluation of effects
consisted of three steps, each of which built on
the preceding step:

Qualitative Evaluation of the Overall
Level of Protection, Maintenance, or

Restoration of Aquatic and Riparian
Habitats

The first step of the evaluation addressed
overall effects on hydrology, watershed
processes, and aquatic, riparian and wetland
processes and function. This component of
alternative evaluation was based primarily on
proposed activity levels (including harvest,
precommercial thinning, decreases in road
density, watershed restoration, prescribed fire,
livestock management, improved rangelands,
and riparian restoration), riparian area
management, and ecosystem analysis
requirements, which provide the mechanism
and ability to prioritize activities from a holistic
ecosystem perspective. These combined factors
were used to assess the overall level of risk to
aquatic and riparian environments.
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Quantitative and Qualitative
Evaluation of Expected Changes in
the Distribution and Status of Key
Salmonid Species

The second step includes assessment of
expected trends in distribution and status for
bull trout, redband trout, westslope and
Yellowstone cutthroat trout, ocean-type and
stream-type chinook salmon, and steelhead. As
discussed in the Scientific Assessment (Quigley,
Graham, and Haynes 1996; Quigley and
Arbelbide 1996), these species are viewed as
important broad-scale indicators of aquatic
integrity throughout the project area. The large
amount of existing population information for
these species allows general analysis of
population changes in response to land
management. The qualitative component of
this part of the alternative evaluation was based
on consideration on the level of overall
protection of aquatic systems as defined in step
one above, and the spatial distribution of
special emphases defined in the alternatives
regarding protection and restoration of aquatic
ecosystems, including core and fringe areas of
the seven individual species.

The quantitative component of this aspect of
alternative evaluation was aimed at predicting
expected distribution and status outcomes of
key salmonid species on BLM- or Forest
Service-administered lands 100 years after
alternative implementation. The basis for
quantitative analysis was the activity tables and
rule sets specified in Chapter 3 (tables 3-6, 3-7,
3-10, 3-11, 3-12) derived from projected forest
and range management activities that are
known to influence aquatic habitats. These
activities (and associated activity tables) vary in
intensity by alternative, and vary spatially
within and among alternatives by forest and
range clusters. The spatial allocation of
management activities derived from the activity
tables was associated with the distribution of
key salmonids to indicate the potential
influence of management activities. These
activity tables and rule sets were further used
to predict outcomes in fish distribution and
status through predictions of future road
density patterns and statistical models relating
current patterns of fish distribution and road
density. It was assumed in this analysis that
future distributions of fish would be influenced
by future road density patterns in a manner
similar to the present correlations. In this

analysis, road density was assumed to be a
proxy for many management-related landscape
effects for which there are no direct measures
or projections. Changes in distribution and
status outcomes were a possible indication of
modifications in habitat condition.

The SIT judgement in overall trends in species
distribution and status was based on
quantitative model outcomes, an interpretation
of risks associated with intensity and allocation
of management activities, and the degree of
aquatic and riparian protection.

Evaluation of Narrowly Distributed
Endemic or Sensitive Taxa

The third step involved evaluation of 18
narrowly distributed endemic or sensitive taxa
that are sensitive to Federal land management
practices and occur in more than one National
Forest or BLM District. Similar to key
salmonids, spatial allocation of management
activities derived from the activity tables (tables
3-6 and 3-7) was associated with the reported
distribution of narrow endemic and sensitive
species to indicate the potential influence of
management activities. This information was
used in combination with the level of riparian
and aquatic protection, known biological
requirements of the species, and professional
judgement, to evaluate the effects on individual
or groups of narrow endemic or sensitive
species habitats.

EIS Team Application of SIT
Information

The SIT addressed habitat outcomes and
population outcomes. The EIS Team used the
SIT information as a basis to further evaluate
alternatives and to infer whether habitat would
support viable populations of fish. Rationale
presented in Appendix K was also used to
support viability determinations.

*  Changes in population distribution and
status of key salmonids and changes in habitat
for narrowly distributed, endemic, or sensitive
fish species were used to address the viability
requirements of the National Forest
Management Act (NFMA) planning regulation 36
CFR 219.19. These methods are reasonable for
addressing NFMA viability requirements for
broad-scale programmatic planning.
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*  Cumulative effects analysis, under NEPA
requirements, was used to make inferences
about change in populations, population
persistence, and habitat on non-Federal and
Federal lands.

Effects of the Alternatives on
Aquatic Systems

Alternatives 1 through 7 were evaluated relative
to: (1) anticipated effectiveness in maintaining
and protecting aquatic ecosystem function,
structure, and processes; and (2) their expected
effects on the distribution and population
abundance of 25 native fish species and
subspecies. The effects of the alternatives on
aquatic ecosystems were evaluated by the
Science Integration Team (SIT) and are reported
in the Evaluation of Alternatives (Quigley, Lee,
and Arbelbide 1997). The EIS Team, in
consultation with the SIT, further evaluated the
alternatives on the basis of the SIT evaluation.

Effects on Hydrology, Watershed
Processes, and Riparian Areas and
Wetlands

Overall effects of the alternatives on hydrology,
watershed processes, and riparian areas and
wetlands were qualitatively assessed from
consideration of the alternatives with respect to
the following: (1) the overall intent and
activities associated with the alternative; (2) the
roles and requirements associated with finer-
scale analysis processes; (3) protection of
riparian areas and wetlands through
designation of Riparian Conservation Areas
(RCAs), and the specific direction for activities
within these areas; (4) distribution and
treatment of areas designated for aquatic
resource emphasis; and (5) the role and
application of Riparian Management Objectives
(RMOs). An assumption of this analysis is that
desirable outcomes with respect to water
quantity, water quality, stream channel
processes and conditions, and the overall
integrity of aquatic and riparian resources
would coincide with the level of overall
protection of watershed and riparian processes
and conditions identified in this component of
the alternative evaluation. However, specific
and quantitative predictions of outcomes for

many aquatic and riparian attributes were not
possible at this scale.

Overall Intent of the Alternatives

In Alternatives 1 and 2, ecosystem management
would not be emphasized at the broad and mid
scale, and therefore would have no
comprehensive strategy for addressing
ecosystem interactions. Alternative 1 would
have no mechanism for watershed-scale
ecosystem management and would provide little
consideration of watershed-scale processes and
functions. Alternative 2, continuation of
PACFISH/INFISH direction, would focus
protection on riparian corridors and begin
restoration of aquatic and riparian systems. In
Alternatives 3 through 7, aquatic and riparian
systems would be blended with watershed and
upland processes at the broad and mid scale as
a result of the ecosystem management
emphasis defined by the objectives and
standards. This emphasis could facilitate
management for multiple ecological goals and
long-term sustainability on a landscape basis.
Furthermore, ecosystem management, as
intended for Alternatives 3 through 7, would
more readily foster implementation of adaptive
management and analysis of cumulative effects
than the approaches of Alternatives 1 and 2.
Alternative 4, with its higher activity levels,
could pose greater short-term risks to aquatic
ecosystems than would the slower activity rates
and amounts of Alternative 6 or the more
restrictive and passive approach of Alternative
7. Watershed restoration levels would be
greatest for Alternatives 4 and 6, with
consequent benefits to aquatic ecosystems.

The effect of the levels of watershed restoration
activities would also correlate to the time
required for water quality improvements for
water bodies currently listed as water quality
limited under Section 303(d) of the Clean Water
Act. More active restoration activities could
shorten the time for compliance, while passive
restoration strategies such as in Alternative 7,
may lead to an extended time period where
water bodies continue to be water quality
limited. However, the rate and effectiveness of
restoration of water quality would be dependent
upon competing priorities and overlap with
areas requiring ecosystem analysis. The
flexibility to prioritize restoration would be
limited in alternatives having higher amounts of
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prescribed Ecosystem Analysis at the
Watershed Scale, especially where these
prescribed areas do not overlap with 303(d)
listed water bodies. Coordination of active
restoration activities would lessen reliance on
appropriated funds and accelerate
improvements in water quality.

In Alternative 7, the >1,000-acre unroaded
areas would be managed similarly to the large
reserves; activities would be limited. Lack of
forest, rangeland, and watershed restoration in
Alternative 7 would pose risks that may
outweigh the benefits of the alternative’s
restrictive approach; the legacy of historical
management activities may place some
ecosystems at risk without active restoration.
These risks would likely be most important in
the more fragmented portions of watersheds
(see Effects on Aquatic Species), and would
likely increase where watersheds have high
sensitivity and high percentages of roaded area.

Application and Role of Ecosystem Analysis

The role of ecosystem analysis is to increase the
likelihood of ecologically appropriate outcomes
in two ways: (1) by providing a context for
management actions that are within the
capabilities and limitations of a specific
watershed, and (2) as an effective mechanism
for prioritizing actions and weighing multiple
risks to specific resources within the ecosystem.
Although ecosystem analysis can be
accomplished at multiple scales, the subbasin
and watershed scales have been determined to
be especially important to reduce risks to
aquatic and riparian systems. Subbasin review,
a validation and prioritization process, is
required in Alternatives 3 through 7.

There are no requirements for ecosystem
analysis in Alternative 1 (figure 4-49). In
Alternative 2, although Ecosystem Analysis at
the Watershed Scale is intended to provide
consideration of watershed-scale processes and
functions, site-specific NEPA analysis could be
used to adjust RCA boundaries and Riparian
Management Objectives (RMOs) values without
the watershed-scale context. In Alternatives 3
through 7, it is intended that ecosystem
analysis at multiple scales would be conducted
to facilitate understanding of ecosystems and
ecosystem processes, and would provide a basis
for efficient and effective prioritization of

management actions. In Alternatives 3, 4, 5
(outside timber and livestock priority areas),
and 7, RCA boundaries and RMO values may
only be adjusted after conducting Ecosystem
Analysis at the Watershed Scale. In Alternative
6, adjustment of RCA boundaries and RMO
values would require completion of Ecosystem
Analysis at the Watershed Scale on most BLM-
or Forest Service-administered lands.

On the remaining BLM or Forest Service land
area of Alternative 6, site-specific NEPA
analysis could be used to adjust RCA
boundaries and RMO values during a four year
transition period, if such action would provide
equal or greater achievement of ICBEMP
objectives. After the transition period,
modifications would only be made after
conducting Ecosystem Analysis at the
Watershed Scale. It is assumed that full use of
ecosystem analysis would benefit aquatic
ecosystems more than the limited role specified
in Alternatives 1 and 2. The potential amount
of Ecosystem Analysis at the Watershed Scale
varies among Alternatives 1 through 7 (figure 4-
49). Alternative 6 would potentially have the
greatest amount of ecosystem analysis followed
by Alternatives, 3, 4, 5, and 7. Consequently,
implementation of Ecosystem Analysis at the
Watershed Scale as specified in Alternatives 3
through 7 is expected to benefit aquatic
systems more than under Alternatives 1 and 2.

However, the lack of specificity regarding (1)
ecological outcomes required of finer-scale
planning processes, and (2) connections
between planning processes results in some
uncertainty in outcomes, especially for
Alternatives 3 through 6. Ecosystem Analysis
requirements for Alternative 5 are similar to
those of Alternatives 4 and 6, except within
timber priority areas, where watershed-scale or
site-specific analysis of hydrologic and
geomorphic functions are required, and within
livestock emphasis areas, where the only
analysis requirement is that necessary for
evaluating attainment of proper functioning
condition. In Alternative 7, peer-reviewed
Ecosystem Analysis at the Watershed Scale
would be required before many management
activities in RCAs.

No alternative gives clear direction regarding
trade-offs between fire risk and risk to aquatic
resources. Research in this area is limited, and
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Figure 4-49. Potential Acres of Ecosystem Analysis at the Watershed Scale, UCRB and

Eastside Plannint Areas.

This figure shows the number of acres of Forest Service- and BLM-administered land

where ecosystem analysis is potentially required before conducting management actions.
Acreage values for threatened, endangered, and proposed terrestrial species are not included
for Alternatives 3 through 7. Also, acres of large blocks of native rangeland are not displayed

for Alternative 6.

All acreage values were determined from 1 kilometer (250 acres) resolution data. The acreage
values do not reflect ecosystem analysis requirements due to certain actions within or
conditions of Riparian Conservation Areas outside the designated watersheds summarized

in this graph.

Abbreviations: EEIS = Eastside EIS planning area

UCRB = UCRB EIS planning area

opinions vary on where the greater risk lies:
risk from uncharacteristic fire, or risk from
activities to reduce uncharacteristic fire.
Wildfire is not viewed as a particular threat to
healthy aquatic systems, but depressed and
strongly isolated populations could be
vulnerable to the effects of intense or large
fires. Present aquatic species have evolved in
response to and in concordance with fire
(Gresswell, draft). Besides the mechanisms
through which fish populations respond to

wildfire described in the Effects to Aquatic
Species section, mechanisms that affect
watershed response following fire, such as the
occurrence of high intensity storms and delivery
of sediment to a stream network, are important
in determining outcomes, and are highly
variable. Usually watershed effects from
wildfire are short term and may be offset by
compensating watershed responses; for
example, where riparian vegetation is burned
and shade is reduced, increased streamflow
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heating may be offset by increases in cooler
water from subsurface flow and loss of
evapotranspiration. Although fuel loading may
be high in some riparian areas, they are
generally more moist and have different
disturbance patterns, intensities, and intervals
than the upslopes. Nevertheless, watershed
effects from fire can be substantial, and may
have long-lasting effects. Studies have shown
that the most prominent effect at the watershed
scale may be increases in water yield
(Gresswell, draft). Some areas present higher
risk than others. The interface between roaded
and unroaded areas is an area where
uncertainty of outcome is high. Other areas of
uncertainty of outcome include highly erosive
landscapes and smaller confined streams, and
headwater areas where riparian vegetation is
similar to upland vegetation conditions that are
highly susceptible to fire.

Riparian Conservation Areas (RCAs) and
Activities Permitted Within

All alternatives have goals, objectives, and
standards pertaining to protection of riparian
areas and wetlands. The extent of the areas
given riparian consideration and emphasis
varies by alternative (figure 4-50). On the basis
of the objectives, the width of riparian areas,
and the permitted activities within them,
Alternatives 2 through 7 would adequately
protect ecological functions within riparian
areas and wetlands. This is because
conservatively managed riparian areas of one
site-potential tree height or the floodprone
width are considered adequate to maintain
most key aquatic and riparian functions.

An exception would be the commodity priority
areas of Alternative 5. Within timber priority
areas (including large parts of the Northern
Glaciated Mountains and Lower Clark Fork
ERUs), riparian process and function would not
likely be adequately protected, primarily
because of the limited widths and lack of
protection for intermittent streams. Within
livestock priority areas of Alternative 5
(including large parts of the Northern Great
Basin, Columbia Plateau, and Owyhee Uplands
ERUs), special priority areas for protection of
riparian areas would not be established,
although the direction for obtaining and moving
beyond proper functioning condition is intended
to protect, maintain, and restore aquatic and
riparian function and process.

There are differences among the alternatives in
terms of the actual standards for managing
RCAs. Under Alternative 1, there would be no
consistent area-wide planning direction for
riparian area protection. Standards for
activities within RCAs in Alternatives 2, 3, 4, 5
(outside of timber and livestock priority areas),
6, and 7 would likely protect most ecological
functions within riparian areas, but there are
differences among the alternatives that could
affect local risks to aquatic ecosystems. The
standards for activities in riparian areas under
Alternative 2 cannot be adjusted on the basis of
subsequent analysis; therefore, there would be
little short-term risk to aquatic ecosystems from
management actions with RCAs. Management
disturbance of riparian and wetland ecological
processes under Alternative 7 would be less
than all other alternatives because of
conservative direction for activities within
riparian areas. In Alternatives 2 and 7, long-
term risks could increase because of less
flexibility to address other ecological issues
such as forestland and rangeland health, thus
potentially setting the stage for uncharacteristic
ecological disturbances that could adversely
affect aquatic ecosystems. Because of
similarity among riparian management
standards for Alternatives 3, 4, 5 (outside of
timber and livestock priority areas), and 6,
there would be little expected difference among
these alternatives in terms of risks to aquatic
and riparian resources within RCAs.
Alternatives 4 and 6 provide direction for side
slopes adjacent to riparian areas which would
reduce risks to riparian areas as compared to
Alternatives 2, 3, and 7.

Alternatives 3, 4, 5 (outside of timber and
livestock priority areas), 6, and 7 promote
Ecosystem Analysis at the Watershed Scale,
which would allow for modification of
standards. This would benefit aquatic
ecosystems in the long term through
implementation of integrated ecosystem
management and standards that are
watershed- and landscape-specific. Riparian
delineation under Alternative 4, 5 (outside of
timber and livestock priority areas), and 6 is
based on a zone concept that uses site-potential
tree heights and slope based sediment travel
distances to establish RCAs in forested
landscapes. This would facilitate integration of
ICBEMP direction more readily than the other
alternatives because it accounts for direct and
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Figure 4-50. Estimated Acres of Forest Service- and BLM-administered Lands
Within Riparian Conservation Areas (RCAs), Eastside and UCRB Planning Areas.

Acreage was estimated on the basis of the 1:100,000 stream hydrography, and multiplied by a factor of four to
account for under estimation of the actual stream network. This factor was obtained by comparing stream
density from 1:24,000 hydrography to 1:100,000 hydrography and relations between stream order and map
scale. Riparian widths were estimated for each alternative on the basis of the Riparian Conservation Area
standards. Alternatives 2 through 7 do not account for landslide prone areas which would increase acreage.
Also, the slope adjustment factor is not included in Alternatives 4, 5, and 6 which would increase acreage.

Key, Stronghold, Priority and Category

indirect processes that influence aquatic,
Watersheds, and Unroaded Areas

riparian and upland environments. However,
there would be greater short-term uncertainty ) . L
associated with Alternative 4 because there is All alte%‘natlves estabhsh priorities for

less incentive to conduct Ecosystem Analysis at protection and restoration of aquatic resources

the Watershed Scale that would integrate through watershed designations, although the
area and conditions of aquatic resource

objectives and standards to accomplish - ) .
emphasis vary considerably among alternatives.

ecosystem management.
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In both Alternatives 1 and 2, designation of Key
and Priority Watersheds would be based
primarily on individual fish species status
rather than overall aquatic conditions and
priorities. Alternative 1 contains no provision
for designation of key or priority watersheds.
Consequently, Alternative 1 would not
adequately address prioritization objectives on a
project-area-wide basis. Alternative 2 includes
PACFISH Key Watersheds and INFISH Priority
Watersheds. This would result in more of a
basin-wide establishment of aquatic priorities
than Alternative 1, thus benefiting some
watersheds that contain native salmonids.

Prioritization for protection and restoration of
aquatic resources in Alternatives 3 through 6
would be defined on the basis of Subbasin
Categories identified by the SIT. These
subbasin categories, which were determined on
overall aquatic conditions, would provide a
better mechanism to prioritize protection and
restoration activities on a basin-wide basis.
Objectives and standards in Alternatives 3
through 7 emphasize protection of Category 1
subbasins and aquatic strongholds within these
subbasins and would probably protect existing
core areas of many species, and help prioritize
restoration activities. In addition to Category 1
subbasin direction, Alternative 3 requires
completion of Ecosystem Analysis at the
Watershed Scale prior to activities that require
an environmental assessment or environmental
impact statement in subwatersheds containing
wild populations of anadromous fish, PACFISH
and INFISH priority watersheds, salmonid
strongholds or subwatersheds containing fringe
populations of bull trout. Alternatives 4, 5
(outside of timber and livestock priority areas),
6, and 7 require completion of Ecosystem
Analysis at the Watershed Scale prior to
activities that would affect Federally listed and
proposed species and their habitats or their
recently occupied or currently accessible
habitats. In Alternative 6, there are additional
ecosystem analysis requirements for candidate
species and for stronghold and fringe
populations for redband trout, westslope
cutthroat and Yellowstone cutthroat.

Alternatives 6 and 7 require Ecosystem
Analysis at the Watershed Scale prior to a net
increase in road density in subwatersheds with
less than 0.7 road miles per square mile. This
requirement would likely benefit aquatic
ecosystems. Also in Alternative 7, protection

emphasis would be provided for 1000 acre or
greater unroaded areas regardless of condition
of aquatic resources. Such protection would
probably result in benefits to aquatic
ecosystems within these areas, but may not
result in substantial project area-wide
improvements in aquatic resources because of
lack of prioritization of activities with respect to
project area-wide issues such as habitat
connectivity, restoration potential, and fringe
and core fish populations. The original intent
for protection of unroaded areas greater than
1,000 acres was for terrestrial ecosystem
components such as old forest structures and
was not part of the aquatic recommendations
from the Eastside Scientific Societies Panel
(Henjum et al. 1994).

Riparian Management Objectives

Quantitative Riparian Management Objectives
(RMOs) are measures of riparian and stream
conditions that serve as management targets.
It is assumed that aquatic and riparian habitat
conditions are satisfactory for native fish
species where riparian areas and stream
channels meet RMOs. It is also assumed that
for watersheds where stream channels and
riparian areas are below RMOs, future
management actions would not impede
attainment of RMOs. In the overall evaluation
of the protection of aquatic resources, little
weight was given to RMOs because their
effectiveness was anticipated to be realized
many years to decades after the life of the plan,
and time frames for attainment of RMOs were
not specified.

Higher certainty of outcomes was expected to
result from integrated ecosystem management
approaches of Alternatives 3 through 7 than
from using instream variables to measure
watershed, riparian, and aquatic condition.
Alternative 1 provides no project area-wide
RMOs. Alternatives 2, 3, 4, 6, and 7 specify
project area-wide adoption of RMOs.
Alternatives 2 and 3 provide RMOs for pool
frequency, width-to-depth ratio, temperature,
bank stability, wood, and bank angle as
specified in PACFISH and INFISH. Alternatives
4 and 6 have similar RMO variables as
Alternatives 2 and 3 but bank angle is not
included and RMO variables for fine sediment
and riparian vegetation have been added. Most
RMO values in Alternatives 4 and 6 come from
near pristine stream habitat data collected
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within the planning area. Alternative 7
specifies RMOs for the same variables as
Alternatives 2 and 3, but for some variables
such as bank stability and temperature, the
RMO values would be more conservative.
Additionally, Alternative 7 would include RMOs
for cobble embeddedness and sediment
delivery. Because of the additional and more
conservative RMOs in Alternative 7, and the
restrictions on management activities until
RMOs are attained, implementation of
Alternative 7 could result in greater short-term
benefits to aquatic resources than Alternatives
2, 3, 4, and 6. RMO values could be modified
only after conducting Ecosystem Analysis at the
Watershed Scale in Alternatives 3, 4, 5 (outside
of timber and livestock priority areas), portions
of 6 and 7. Development of RMOs appropriate
to local conditions would result in greater
benefit to aquatic resources than project area-
wide prescriptions. Direction specified in
Alternative 5 regarding RMOs is identical to
Alternatives 4 and 6, except RMOs are not
applied in timber and livestock priority areas.

Several important caveats on the use of RMOs
for determining risks and certainty of outcomes
should be taken into consideration. First,
reliance on RMOs tends to focus management
on RMOs and not on the goal of maintaining
proper ecosystem processes and conditions.
Second, establishment of numerical criteria as
a target implies that there are known and
quantifiable biophysical response thresholds
(such as “good” versus “bad” habitat). This is
generally not the case: response thresholds are
really not known and may not even exist.

Third, focus on single values or ranges of values
from a small number of instream variables is
overly simplistic and potentially misleading
because of factors such as natural variability,
complex interactions, and the dynamic nature
of streams and watersheds. (Aquatics section of
the Evaluation of Alternatives [Quigley, Lee, and
Arbelbide 1997].)

Aquatic Species

Overall effects of the alternatives on aquatic
species were qualitatively and quantitatively
assessed with respect to: (1) the overall intent
and activities associated with the alternative;
(2) the expected levels of overall protection
offered by the alternatives for watershed and
riparian processes and conditions; (3) current

status and trends of aquatic species; and (4)
the relative importance of Federal land in the
full distribution of species.

Aguatic Mollusks

Six Federally listed threatened or endangered
aquatic mollusks are found within the UCRB
planning area. Only three species occur on
BLM-administered lands in Idaho. These
species are Banbury Springs lanx (Lanx sp.),
Bliss Rapids snail (Taylorconcha serpenticola),
and Utah valvata (Valvata utahensis). Effects or
viability analyses were not completed due to the
landscape-scale nature of the data as compared
to the limited and localized distributions of
these species. Future viability assessments
should be conducted on a site-specific basis.

Introduced Fish Species

Effects analyses were not conducted for
introduced fish species. The distribution and
status of introduced fish species tend to be
influenced by repeated stocking and therefore
are not good indicators of changes in habitat
condition.

Native Fish Species

Effects analyses and outcomes were directed
exclusively at native fish species. The SIT
evaluation of native fishes was directed at two
major groups: key salmonids, and narrow
endemic and sensitive fish species. The key
salmonids (bull trout, westslope and
Yellowstone cutthroat trout, redband trout,
steelhead, and stream- and ocean-type chinook
salmon) were selected for analysis because of
their importance as broad indicators of aquatic
integrity and the large amount of existing
information for these species. The analysis for
narrow endemic and sensitive species focused
on 18 of the 39 identified species in the
Aquatics chapter of the Assessment of
Ecosystem Components. The basis for species
selection is described in the Methods section
and in the Evaluation of Alternatives (Quigley,
Lee, and Arbelbide 1997). Expected changes in
outcomes for reported species do not account
for all factors acting upon their distribution and
status, and the likely response may vary widely
based on landscape characteristics, allocation
and implementation of activities, and current
status and trends in populations.

TABLE OF

CONTENTS




The following discussion is derived from the
species-specific narratives and other
information provided in the Evaluation of
Alternatives. Basic information used by the SIT
in their evaluation included projected
management activities within the range of the
examined species, and estimated long-term
changes in distributions of key salmonids that
would follow changes in road densities
consistent with the intent and direction of each
alternative. Such changes are not expected in
the short term (10 years), but rather reflect
judgements about how land use patterns might
change over the long term (50 to 100 years) if
the alternatives were enacted and the intent of
the alternatives followed in coming decades.
For most species, 10 years is an insufficient
time frame to expect substantive differences in
effects among alternatives.

Key Salmonids
Bull Trout

Many remaining population strongholds are
found within wilderness areas and would likely
persist under all alternatives. The riparian
management requirements in 2, 3, 4, 6, and 7
would likely conserve strong populations;
Alternatives 1 and 5 would not (Table 4-44).
Alternatives 2 through 7 provide some potential
for active restoration that could benefit
depressed bull trout populations. Although
Alternative 2 would conserve most core areas
and would generally protect aquatic and
riparian functions, it is anticipated that little
rebuilding of habitat networks would occur,
because of low watershed restoration in the
long term. The explicit recognition of priority
and fringe subwatersheds under Alternative 3
would benefit many populations within those
areas. The more extensive restoration activities
proposed under Alternative 4 would benefit
depressed populations most where they overlap
with Federally listed species, steelhead and
chinook salmon. Implementation of Alternative
4 leaves some uncertainty regarding the
benefits expected for depressed populations.
Alternative 6 would provide the greatest
opportunity to effectively focus restoration of
depressed populations across the species’
range. The lower rates of activities and
moderate levels of restoration activities suggest
some important gains could be made under this
alternative. Under Alternative 7, risks to small
fragmented and isolated populations would

exist due to the lack of restoration activities
causing an uncertainty about long-term
improvements in the depressed portion of the
range. Competition with introduced species
and current watershed condition makes it
uncertain that any alternative could fully
ensure no future declines in depressed
populations. None of the alternatives would
provide strong guidance or opportunities for
securing or restoring migratory corridors in
areas outside of Federal lands, which may
isolate some populations. Habitat for viable
populations of bull trout throughout the core
distribution would be expected under
Alternatives 2, 3, 4, 6, and 7 with the greatest
potential improvement under Alternatives 3, 4,
6, and 7.

Westslope Cutthroat Trout

Westslope cutthroat trout would likely persist
throughout most of their current distribution
under all alternatives. The distribution and
status of healthy populations, however, would
be affected by differences among alternatives in
terms of riparian and stream protection and
levels of land-disturbing activities (Table 4-45).
Further population declines would be expected
under Alternative 1. Although Alternative 5
would likely conserve much of the core of
strong populations in the current range, some
healthy populations and the fringe populations
found in commodity priority areas would be at
risk. It is uncertain if Alternative 2 would
conserve core populations because high priority
watersheds for both INFISH and PACFISH do
not cover all important populations.
Alternatives 3, 4, 6, and 7 would likely conserve
most of the strong populations and could
benefit depressed populations through passive
improvement of watershed conditions
associated with better riparian management.
Populations in highly degraded watersheds or
in competition with introduced fishes, however,
could continue to decline. Alternatives 3, 4, 6,
and 7 offer some potential for strengthening
populations and reducing fragmentation of
strong populations through expanded
watershed restoration, ecosystem analysis, and
reduction of land-disturbing activities. Under
Alternative 3, such gains would be limited to
areas within Category 1 subbasins, strong
populations, or to those supporting wild salmon
or steelhead, or priority bull trout populations.
A greater emphasis on active restoration under
Alternatives 4 would provide a greater
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Table 4-44. Projected Long-term Effects of the Alternatives on Bull Trout, Project Area.

Will the Alternative?

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7

1. Maintain and restore aquatic
and riparian habitat and
ecological processes on FS/BLM-
administered lands?

2. Protect and restore habitat for
strong populations in the central
or core portions of the species’
range on FS/BLM-administered lands?

3. Prevent declines in habitats or
populations throughout the entire
species’ range?

- if “no,” where are declines most
likely to occur (on FS/BLM-
administered lands)?

4. Restore habitats to support
depressed populations?

- if “yes”, where?
INFISH

What is the role of factors other
than habitat?

No Yes Yes Yes Yes, in non- Yes Yes
production
priority areas
No, in production
priority areas

No Yes Yes Yes Yes/No Yes Yes

No Uncertain Uncertain Uncertain Uncertain/No Uncertain Uncertain

For reasons beyond Federal land management, some populations may continue to decline. The population condition,
trend, and isolation at the subwatershed scale will not be able to improve rapidly enough to prevent population declines
in the short-term, given the long time lags required for watershed, rangeland, and forest improvement

Outside Forest Varying levels Depressed Commodity- Forest Depressed and
wilderness Clusters of success areas subject emphasis areas Cluster 4 fragmented
and other 3 and 4 across species’  to high activity = and depressed populations
protected areas range outside the outside the outside

range of steel- range of reserves

head and steelhead

chinook and chinook

(primarily

Forest Cluster 4)

No Yes Yes Yes Yes Yes Yes
PACFISH/ Forest Varying Category 1; Varying levels of success across
Clusters levels of success Forest Cluster  species’ range
Priority 2,4,and 5 across species’ 1 and 2;
watersheds range range of steel-

head & chinook

Competition and introgression with introduced fishes can seriously threaten depressed populations, particularly in
degraded habitats, and may undermine efforts to rebuild populations in good habitats. Highly-fragmented and isolated
populations may risk extirpations even with no further habitat loss.
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opportunity to restore depressed populations,
but would be less likely to benefit populations
outside the range of Federally listed species,
steelhead and chinook salmon. The extensive
application of ecosystem analysis under
Alternative 6 would offer the best opportunity
for active restoration of westslope cutthroat
across the range, including the fringe
distribution. Long-term effects of Alternative 7
on fragmented and isolated populations would
be uncertain due to the lack of restoration
actions. Habitat for viable populations of
westslope cutthroat trout throughout most of
its range would be expected under all
alternatives; however, the greatest potential
improvement would be expected to occur under
Alternatives 3, 4, 6, and 7.

Yellowstone Cutthroat Trout

All alternatives would provide various levels of
protection for core areas (Table 4-46). The
degree to which degraded habitats would be
restored distinguishes the alternatives and
leads to the more favorable ratings.
Alternatives 3, 6, 7, and potentially 4 would
most likely conserve strong populations within
the central portion of the species’ range.
Alternatives 3, 6, and 7 would have the best
potential to prevent declines throughout the
range of Yellowstone cutthroat trout, while
Alternatives 2 through 7 all have provisions for
rebuilding depressed populations in at least
some portions of the species’ range.
Alternatives 1, 2 and 5 could be expected to
exacerbate declines in Yellowstone cutthroat
trout populations outside of specially protected
areas such as designated wilderness and
National Parks, and would lack a conservation
emphasis that would help rebuild depressed
populations. None of the alternatives would
address needs and opportunities for restoring
habitat conditions on non-Federal administered
lands. Habitat for viable populations of
Yellowstone cutthroat trout would likely occur
under all alternatives; however, the greatest
potential improvement would be expected to
occur under Alternatives 3, 4, 6, and 7.

Redband Trout

Since redband trout are relatively resilient to
disturbance, populations on BLM- and Forest
Service-administered lands would likely persist
throughout most of the present distribution
under all alternatives (Table 4-47). Many

populations could remain depressed and
declines could continue, however, regardless of
alternative because of competition with
introduced species and latent effects of past
management. Alternatives 2, 3, 4, 6, and 7
would conserve most of the core of strong
populations; some restoration of depressed
populations would be expected through the
passive benefits of riparian protection. Similar
benefits would be expected under Alternative 5,
except in timber and livestock priority areas
with increased activities and less riparian and
watershed protection. Declines in Alternative 5
would most likely occur where populations
overlap livestock priority areas. Increased
activity levels imply both greater potential
benefits and risks under Alternatives 3, 4, and
6. The uncertainty would be greatest under
Alternative 4. Benefits would be most likely
under Alternative 6, where extensive
requirements for ecosystem analysis would
benefit fringe distributions and populations
outside the range of steelhead. Habitat for
viable populations of redband trout would be
likely under all alternatives.

Steelhead

Steelhead have been extirpated from the
majority of their historical range. Most
remaining steelhead populations are depressed
and the long-term persistence of remaining
populations is highly uncertain. Because of
high mortalities associated with dams and
other factors in the ocean and migratory
corridors, freshwater habitats could make the
important difference between populations that
persist and those that go extinct. Conservation
or restoration of currently occupied habitats
could be critical to the persistence of the
remnant populations. All of the alternatives
except Alternatives 1 and 5 would conserve
most of the habitats that currently support
strong populations (Table 4-48). Each of the
alternatives would also protect habitats
supporting depressed populations to varying
degrees, with mixed results. Alternatives 2 and
3 would provide extended protection to
steelhead habitats but would provide relatively
little emphasis on habitat restoration.
Alternatives 1, 3, 4 and 5 involve high levels of
timber harvest and thinning activities, which
would increase risks for some populations.
Increased emphasis on watershed restoration
activities under these alternatives could
mitigate much of the risk and would provide
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Table 4-45. Projected Long-term Effects of the Alternatives on Westslope Cutthroat Trout, Project Area.

Will the Alternative?

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7

1. Maintain and restore aquatic and
riparian habitat and ecological
processes on FS/BLM administered lands?

2. Protect and restore habitat for strong
populations in the central or core
portions of the species’ range on
FS/BLM-administered lands?

3. Prevent declines in habitats or

populations throughout the entire
species’ range?

- if “no” where are declines most likely to
occur (on FS/BLM-administered lands)?

4. Restore habitats to support depressed
populations

- If “yes”, where?

What is the role of factors
other than habitat?

No Yes Yes Yes Yes, in non- Yes Yes
production
priority areas
No, in production
priority areas

No Uncertain Yes Yes Yes/No Yes Yes

No Uncertain Uncertain Uncertain Uncertain/No Uncertain Uncertain

For reasons beyond Federal land management, some populations may continue to decline. The population condition,
trend, and isolation at the subwatershed scale will not be able to improve rapidly enough to prevent population declines in
the short-term, given the long time lags required for watershed, rangeland and forest improvement.

Outside Outside INFISH Outside the Fringe and Category 1;
wilderness Priority application of depressed overlap with
and other watersheds; EAWS; Forest populations listed species;
protected areas Forest Clusters Clusters 3 outside the commodity-
3,4, and 5 (western MT) range of listed emphasis areas
and 4, and species, steel-
Upper Clark head and
Fork chinook;
Western MT
No Yes Yes Yes Yes Yes Yes
INFISH and Forest Cluster  Category 1; Category 1, Varying levels of success across
PACFISH 2 and some of 4 Forest Clusters overlap with species’ range
Priority 2,3, and 4 chinook &
watersheds steelhead

Competition and introgression with introduced fishes can seriously threaten depressed populations, particularly in
degraded habitats, and may undermine efforts to rebuild populations in good habitats.
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Table 4-46. Projected Long-term Effects of the Alternatives on Yellowstone Cutthroat Trout within the Basin,
UCRB Planning Area.

Will the Alternative?

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7

1. Maintain and restore aquatic and
riparian habitat and ecological
processes on FS/BLM-administered
lands?

2. Protect and restore habitat for strong
populations in the central or core
portions of the species’ range on
FS/BLM-administered lands?

3. Prevent declines in habitats or

populations throughout the entire
species’ range?

- if “no” where are declines most likely to
occur (on FS/BLM-administered lands)?

4. Restore habitats to support depressed
populations

- If “yes”, where?

What is the role of factors other than
habitat?

No Yes Yes Yes Yes, in non- Yes Yes
production
priority areas
No, in production
priority areas

No No Yes Yes Yes/No Yes Yes

No No Uncertain Uncertain Uncertain/No Uncertain Uncertain

For reasons beyond Federal land management, some populations may continue to decline. The population condition, trend,
and isolation at the subwatershed scale will not be able to improve rapidly enough to prevent population declines in the
short-term, given the long time lags required for watershed, rangeland, and forest improvement.

Palisades, Salt =~ Areas managed Areas managed Salt River and Commodity Outside Outside

River, and most intensively most intensively areas outside priority areas Category 1 in reserves in
areas managed for timber and for timber and Category 1 depressed and depressed and
most intensively range range fragmented fragmented
for timber and commodities commodities distributions distributions
range

commodities

No Yes Yes Yes Yes Yes Yes

Varying levels of success across species’ range depending on intensity and extent of riparian restoration
and timber and range management.

Competition and introgression with introduced fishes can seriously threaten depressed populations, particularly in degraded
habitats, and may undermine efforts to rebuild populations in good habitats.
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Table 4-47. Projected Long-term Effects of the Alternatives on Redband Trout, Project Area.

Will the Alternative? Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
1. Maintain and restore aquatic and riparian = No Yes Yes Yes Yes, in non- Yes Yes

habitat and ecological processes on production

FS/BLM-administered lands? priority areas

No, in production
priority areas

2. Protect and restore habitat for strong No Uncertain Yes Uncertain Uncertain in Yes Yes
populations in the central or core portions non-production
of the species’ range on FS/BLM- priority areas/
administered lands? No in production

priority areas

3. Prevent declines in habitats or No No Uncertain Uncertain Uncertain/No Uncertain Uncertain
populations throughout the entire
species’ range? For reasons beyond Federal land management, some populations may continue to decline. The population condition, trend,

and isolation at the subwatershed scale will not be able to improve rapidly enough to prevent population declines in the
short-term, given the long time lags required for watershed, rangeland, and forest improvement.

- if “no” where are declines most likely Outside Allopatric form  Allopatric form  Allopatric Allopatric Range Cluster 6 Western
to occur (on FS/BLM-administered lands)? wilderness and outside INFISH outside INFISH distribution distribution portion of
other protected priority areas, priority areas, outside the outside listed Range Cluster
areas and Range and Range range of listed species 6; Harney and
Cluster 6 Cluster 6 species, steel- especially EEIS Goose Lake
head, and and Wood and sub-basins
chinook Kootenai; Range
especially Cluster 6
range Cluster 6
4. Restore habitats to support depressed No Yes Yes Yes Yes Yes Yes
populations
- If “yes”, where? Varying levels of success across species’ range depending on intensity of riparian restoration and livestock

management activities.

What is the role of factors other than Competition and introgression with introduced fishes can seriously threaten depressed populations, particularly in degraded
habitat? habitats, and may undermine efforts to rebuild populations in good habitats.
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important restoration of current and potential
future habitats. The ecosystem analysis
requirements of Alternatives 3 through 7 would
provide such opportunities. Alternative 6
contains lower levels of land-disturbing activity
and a more conservative and adaptive
approach, which would benefit populations
across the range. Continuing declines would
most likely occur under Alternatives 1 and 5,
particularly in timber and livestock priority
areas outside Forest Clusters 1 and 2.
Alternative 7 with the implementation of
conservation reserves, reduced land-disturbing
activities, and a restrictive riparian
management strategy would likely conserve
much of the remaining habitat. Some degraded
habitats, however, may be restored more slowly
or even decline further with limited emphasis
on active restoration. It would be unlikely that
any activities on Federal lands would result in
strong rebuilding of steelhead trout populations
without substantial improvements in other
factors influencing these populations. If
conditions outside spawning and rearing
habitats remain poor, it is possible that many
remaining stocks would continue to decline.
Also see the Cumulative Effects on Aquatic
Ecosystems discussion at the end of the
Aquatics Effects section. Habitat for viable
populations and habitat trends toward viability
for Federally listed stocks would be likely under
Alternatives 3, 4, 6, and 7, however the greatest
potential habitat improvement would be
expected to occur under Alternative 6.

Stream-type Chinook Salmon

Most remaining stream-type chinook salmon
populations are depressed and strong
populations are rare. In the absence of strong
populations, subwatersheds that retain high
genetic integrity and those supporting naturally
reproducing populations are vital to the species’
persistence (Lee et al. 1996 in Quigley, Lee, and
Arbelbide 1997). Alternative 1 would likely
contribute to continued declines in stream-type
chinook salmon across their range (Table 4-48).
Alternative 2 would likely protect the few
remaining strong populations, but would be
unlikely to prevent declines in other portions of
the species’ range or to help rebuild depressed
populations in areas with degraded habitat.
Alternative 3 would conserve remaining strong
populations, but may not prevent further
declines in areas in need of aggressive
restoration. Alternative 4 can conserve strong

populations, prevent further declines in
habitats and populations, and help rebuild
depressed populations in degraded areas but
only if watershed restoration, guided by
ecosystem analysis, is effective in improving
habitat conditions. Alternative 5 would not be
expected to conserve remaining strong
populations or prevent further declines in
populations, though it could help rebuild some
depressed populations. Alternative 6 is similar
to Alternative 4, but would apply a more
conservative and adaptive approach to
restoration that would benefit stream-type
chinook salmon stocks throughout their range.
Alternative 7 would provide a system of reserves
to conserve core areas and restrictive RCAs that
would protect strong populations, but
depressed populations in currently degraded
habitats outside of reserves may continue to
decline. None of the alternatives would address
the needs and opportunities for restoring
habitat conditions outside Federal lands, nor do
they address the need for a comprehensive
approach to restoring stream-type chinook
salmon habitat and alleviating causes of
mortality in freshwater spawning and rearing
areas, migration corridors, estuaries, and the
ocean. Without a comprehensive approach,
even those alternatives that most benefit
stream-type chinook salmon could not be
expected to ensure persistence. Also see the
Cumulative Effects on Aquatic Ecosystems
discussion at the end of the Aquatics Effects
section. Habitat for viable populations and
habitat trends toward viability for Federally
listed stocks would be likely under Alternatives
3, 4, 6, and 7, however the greatest potential
habitat improvement would be expected to
occur under Alternative 6.

Ocean-type Chinook Salmon

It is expected that none of the alternatives
would provide for the habitat requirements of
the species, manage perceived threats, or
ensure persistence of ocean-type chinook
salmon populations. Unlike stream-type
chinook, ocean-type chinook salmon are less
affected by Forest Service or BLM land
management because the species is dependent
on lower-elevation mainstem river habitats.
The species is proportionally more affected by a
large number of other factors outside of or
BLM- or Forest Service-administered lands in
freshwater, estuaries, and the ocean. Recent
declines in ocean-type chinook stocks can be
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Table 4-48. Projected Long-term Effects of the Alternatives on Steelhead Trout and Stream-type Chinook
Salmon, Project Area.

Will the Alternative? Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
1. Maintain and restore aquatic and No Yes Yes Yes Yes, in non- Yes Yes
riparian habitat and ecological processes production
on FS/BLM administered lands? priority areas
No, in
production

priority areas

2. Protect and restore habitat for strong No Uncertain Yes Yes Yes/No Yes Yes
populations in the central or core portions
of the species’ range on FS/BLM-
administered lands?

3. Prevent declines in habitats or No Uncertain Uncertain Uncertain Uncertain/No Uncertain Uncertain
populations throughout the entire
species’ range? For reasons beyond Federal land management, some populations may continue to decline. The population condition, trend,

and isolation at the subwatershed scale will not be able to improve rapidly enough to prevent population declines in the
short-term, given the long time lags required for watershed and forest improvement.

- if “no” where are declines most likely to Outside Forest Forest Forest Clusters Commodity Forest Clusters  Outside
occur (on FS/BLM-administered lands)? wilderness Cluster 3 Cluster 5 3,4,and 5 priority areas 3,4,and 5 reserves in
and other currently
protected areas degraded
watersheds
4. Restore habitats to support depressed No Yes Yes Yes Yes Yes Yes
populations
- If “yes”, where? PACFISH Category 1 subbasins, Forest Clusters 1, 2, and 5 Varying levels of success across
priority species’ range
watersheds;
Forest Clusters
1&2
What is the role of factors other than The combined effects of hydropower operations, hatcheries, and harvest may limit increases in wild populations in areas
freshwater habitat? where freshwater spawning and rearing habitats are restored. Similarly, protection of high-quality freshwater habitats will not

guarantee population persistence without mitigation of other factors. Fluctuating ocean condition may mask habitat related
responses. Depensitory effects could restrict populations even when other factors are positive.
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attributed primarily to the construction and
operation of mainstem dams on the Columbia
and Snake Rivers. With some exceptions, the
resilience, persistence, and viability of ocean-
type chinook salmon stocks would be largely
dependent on the quality and diversity of
mainstem habitats outside of BLM- or Forest
Service-administered lands. Because
Alternatives 6 and 7 would most likely benefit
aquatic ecosystems, these alternatives could
result in some benefit to ocean-type chinook
salmon, primarily because of improved water
quality and quantity on BLM- or Forest Service-
administered lands and because of reductions
in road densities, reduced timber harvest,
improved grazing practices, and protection of
riparian areas. Mainstem areas might benefit
from land management actions that greatly
reduce sediment and ensure an abundant
supply of water with suitable chemical and
physical characteristics during key life history
stages of ocean-type chinook. It is uncertain if
these effects would benefit species persistence
and viability. The remainder of the alternatives
(Alternatives 1 through 5) would not benefit
ocean-type chinook salmon because these
alternatives continue land-disturbing activities.
To ensure persistence and viability, a
comprehensive approach is needed that
addresses the host of factors that affect ocean-
type chinook both on and off BLM-or Forest
Service-administered lands.

Narrow Endemic and Sensitive Native Fish
Species

Pacific Lamprey

Since Pacific lamprey spawning and rearing
areas tend to overlap with steelhead spawning
and rearing areas and both are affected by
dams and hydroelectric operations, it is
assumed that effects would be similar to
steelhead. Refer to the preceding section on
steelhead for effects on Pacific lamprey.

Pygmy Whitefish

Persistence and habitat to support viable
populations of pygmy whitefish would occur
under any alternative; however, Alternatives 1
and 5 offer less stream and riparian habitat
protection than other alternatives.

Leatherside Chub

Because of the lack of distribution and habitat
requirement data, an effects analysis for the
species was not conducted.

Wood River Sensitive Fishes

The Wood River sculpin and Wood River
bridgelip sucker inhabit Idaho’s Big and Little
Wood subbasins. Because of similar ranges,
habitat requirements, and threats, both species
were subjected to the same effects analysis.
Alternatives 1 and 5 would result in the
continued decline in habitat conditions for both
species because of high timber harvest and
livestock grazing levels combined with low
stream/riparian protection measures. Habitat
conditions under Alternative 2 would improve
as compared to Alternative 1 due to lower levels
of timber harvest and greater stream/riparian
protection measures. Alternative 3 would be
similar to Alternative 2 except that timber
harvest and watershed and riparian restoration
levels are slightly higher. Effects of Alternatives
4 and 6 are similar and would result in better
habitat conditions than Alternatives 2 and 3
because of higher restoration levels. Alternative
7 would result in the greatest habitat
improvement for both species because of
greater stream/riparian protection measures
and more restrictions on livestock riparian
grazing and timber harvest. Habitat to support
viable populations would likely occur under
Alternatives 2, 3, 4, 6, and 7, with the greatest
potential for improvement in Alternatives 4, 6,
and 7.

Torrent Sculpin

Current distribution and status information is
limited. Since the torrent sculpin inhabits
many of the same habitats as and has similar
habitat requirements to westslope cutthroat
trout or redband trout, alternative effects and
changes in viability would be similar. Unlike
westslope cutthroat or redband trout, however,
if eliminated from a river system torrent
sculpins are unlikely to recolonize without
human assistance. For successful restoration,
transplants of sculpin into restored areas may
be necessary. Refer to preceding effects
discussion for westslope cutthroat trout or
redband trout depending on overlap of
distribution for how alternatives would affect
torrent sculpin.
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Shorthead Sculpin

Current distribution and status information is
limited. Since the shorthead sculpin inhabits
many of the same habitats and has similar
habitat requirements to bull trout, alternative
effects and changes in viability would be
similar. Unlike bull trout, however, if
eliminated from a river system shorthead
sculpins are unlikely to recolonize without
human assistance. For successful restoration,
transplants of sculpin into restored areas may
be necessary. Refer to preceding effects
discussion for bull trout for how alternatives
would affect shorthead sculpin.

Threatened and Endangered Aquatic
Species

All Federally threatened and endangered
species whose occupied ranges overlapped more
than one National Forest or BLM District and
could be affected by land management activities
were selected for effects and viability evaluation
by the Aquatic staff of the SIT. Discussion of
effects for selected listed species are presented
in preceding sections. Five Federally listed
species did not meet the selection criteria: white
sturgeon (Kootenai River), Hutton tui chub,
Borax Lake chub, Foskett speckled dace, and
sockeye salmon (Snake River). Of these five
species, white sturgeon and sockeye salmon
were deemed to be minimally affected by land
management activities, while the remaining
three species would be best addressed by
individual administrative units.

The effects on threatened and endangered
species described in the previous sections were
based on the Evaluation of Alternatives. Under
the Endangered Species Act, federal activities
that may have an effect on threatened,
endangered, or proposed species are subject to
consultation with the U.S. Fish and Wildlife
Service or National Marine Fisheries Service.
Requirements for consultation would remain in
effect under any selected alternative. If the
selected alternative may have an effect on
threatened, endangered, or proposed, biological
assessment(s), appropriate for the scale of the
decision, will be submitted to U.S. Fish and
Wildlife Service and National Marine Fisheries
Service for consultation. Consultation will be
completed prior to any ground-disturbing
activities.

Cumulative Effects

No alternative specifically addresses the role of
non-Federal lands with respect to aquatic
ecosystems. For assessing the role of non-
Federal lands in the maintenance of aquatic
ecosystems, it was assumed that there would
be no systematic and project area-wide strategy
for protecting ecological processes on non-
Federal lands, and that aquatic ecosystem
conditions would likely remain degraded where
conditions are presently below ecological
potential. This conclusion was based on the
following considerations as described in the
Evaluation of Alternatives (Quigley, Lee, and
Arbelbide 1997).

OThe goals of States’ natural resource
agencies are generally not specifically aimed
to protect aquatic ecosystems and
biodiversity, but to meet societal needs
while disrupting ecological processes and
conditions as little as possible.

[ State regulations for forest and range
practices do not fully protect riparian
processes and functions.

0 Site-specific information regarding aquatic
species conditions and habitat requirements
on non-Federal lands is generally not
sufficient for effective management.

OImplementation of State requirements for
protection of aquatic ecosystems are
uncertain.

OThe current lack of a comprehensive multi-
agency and landowner aquatic conservation
approach limits the opportunity to
effectively conserve and restore wide-
ranging fish species.

However, it is recognized that States have
begun development of conservation strategies to
reduce threats and restore habitat for rare or
imperiled aquatic species. For example,
Montana and Idaho are developing bull trout
conservation plans cooperatively with Federal
agencies, tribal governments, and other
landowners. The effects of these plans are
unknown since most are not yet fully developed
or implemented.

On a relative scale, Alternatives 6 and 7 would
provide the highest short-term benefits to
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riparian and aquatic environments because of
riparian area protection requirements and
reduced rates of management activities that
could negatively affect these resources on
Federal lands. Alternatives 4 and 6 would
provide the highest long-term benefits. The
lack of active watershed, rangeland, and forest
restoration in Alternative 7 could pose risks to
riparian and aquatic environments in the long
term. Alternative 4 would have similar benefits
to Alternatives 6 and 7, but has a greater
uncertainty of ecological outcomes due to
higher amounts and rates of activities over the
short term, and reduced reliance on ecosystem
analysis relative to Alternative 6. Alternatives 2
and 3 would benefit riparian and aquatic
environments due to riparian area protection
requirements, but to lesser degrees than
Alternatives 4, 6, and 7. However, conservation
and restoration emphasis in Alternative 2 would
be based in fine scale standards and would not
integrate landscape and watershed
considerations into a coherent management
strategy consistent with disturbance regimes.
Alternative 3 would provide slightly greater
benefits than Alternative 2 due a greater
emphasis placed on ecosystem management
and watershed restoration. Alternatives 1 and
5 would provide the least overall protection to
riparian and aquatic environments. Alternative
1 would not be expected to lead to recovery of
aquatic and riparian environments because of a
lack of a comprehensive riparian protection
and recovery strategy. Although aquatic,
wildlife, and recreation priority areas in
Alternative 5 would have the same level of
protection as Alternatives 4 and 6, reduced
riparian protection outside these priority areas
would be expected to result in broad-scale
fragmentation of aquatic and riparian
environments.

Generally, the greatest short-term improvement
in threatened and endangered and native fish
distribution and status on Federal lands would
occur under Alternatives 6 and 7, mainly due to
greater riparian protection measures and lower
rate of land disturbance. Alternatives 4 and 6
would provide the highest long-term benefits
and improvements. Long-term effects of
Alternative 7 could pose an uncertain risk to
isolated and fragmented populations due to a
lack of an active restoration emphasis. Effects
of Alternatives 4 and 6 on distribution, status
trends, and habitat would be similar to
Alternative 7, except that improvements in

habitat would be at some risk in the short term
under Alternative 4. Generally under
Alternative 3, distribution and status trend
increases would be less than Alternative 4 due
to the lower rates of restoration and higher
levels of land disturbance within portions of
species’ ranges. Trends under Alternative 2
would be uncertain because many important
populations are not covered by INFISH and
PACFISH priority watersheds and the
alternative lacks an ecosystem approach.
Alternative 1 and Alternative 5 inside livestock
and timber priority areas would result in a
decrease in species distribution and status due
to low protective measures for riparian areas
and inadequate ecosystem management
planning. None of the alternatives would
address needs and opportunities for restoring
habitat conditions on other land ownerships.

No alternative would ensure the persistence
and viability of ocean-type chinook salmon, but
Alternatives 6 and 7 may provide some benefits
to mainstem river spawning and rearing
habitat. Alternatives 3, 4, 6, and 7 would
improve existing habitat conditions for
steelhead and stream-type chinook salmon
while the other alternatives would result in a
continued decline in condition. However, no
alternative addresses the need for a
comprehensive approach to restoring
anadromous fish stocks on Federal and non-
Federal lands and alleviating causes of
mortality in all life stages. Snake River stocks
of ocean and stream-type chinook are Federally
listed as threatened, and steelhead are
proposed for Federal listing. Recent declines in
anadromous fish stocks can be attributed
primarily to construction and operation of
mainstem Columbia and Snake River dams.

In Chapter 2, a sidebar discusses the effects of
hydropower, hatcheries, harvest, and habitat
on interior Columbia River Basin anadromous
fishes. This sidebar is summarized below to
address cumulative effects on anadromous
fishes.

Downstream stresses associated with the
hydropower system are one of the major causes
of declining anadromous fish runs in the Snake
River, notwithstanding land use activities in the
watersheds. Federal efforts are underway to
address these problems through increased spill,
barging, and monitoring. Other potential
confounding stresses come from situations
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beyond human control, such as ocean
conditions and drought. Mid-Columbia
anadromous stocks (for example John Day and
Deschutes Rivers) are influenced less by
hydropower due to a lower number of dams
below spawning and rearing areas. Habitat
degradation is another important factor in the
decline of salmon and steelhead.

Maintenance, expansion, and reconnection of
high-quality habitats are vital to the persistence
of populations but the magnitude of effects
varies from subbasin to subbasin. High quality
habitat alone is no guarantee of increased
persistence without a comprehensive approach
that addresses all mortality factors acting upon
individual populations. Additional high quality
habitat alone could increase abundance of
individual fish but it would not likely reverse
current negative population trends in the short
term. Assuming mainstem conditions are
resolved in the longer term, and if the objective
is to support the full expression of life histories
and species, then it would be necessary to
conserve and restore broader habitat networks
than currently exist.

Salmon population numbers in much of the
interior Columbia Basin are far below what
current habitat conditions could likely support
under a scenario of increased downriver
survival. Some remote areas (wilderness and
other protected areas) in central Idaho and
northern Cascades, potentially could support
hundred-fold increases or better in adult
numbers. However, this is not the case
everywhere. Existing habitat conditions in
some areas, such as the John Day, Deschutes
and Grande Ronde Rivers and Panther Creek,
would likely not be sufficient to support
increases in returning adults resulting from
improvement in downstream survival. In such
places, there is a need to increase egg-to-smolt
survival where it is currently depressed by
habitat degradation.

Without a comprehensive approach that
addresses all causes of mortality, the expected
benefits from Alternatives 3, 4, 6, and 7 would
not ensure persistence of anadromous fish
stocks within the project area.
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Effects of the
Alternatives on
Landscape Health

Introduction

Healthy landscapes are those landscapes whose
processes (including the production of human
commodity and amenity values) are in balance
(ecological cause and effect). This balance is
dynamic; humans have the opportunity to work
strategically with changing landscape
conditions to receive a predictable and reliable
flow of both commodities (such as timber and
livestock production) and amenities (such as
scenic values, clean air and water, and recovery
of habitats for rare fish and wildlife). In
essence, balance represents the “best fit” of
dynamic interactions of human land use, fish
and wildlife habitats, and ecosystem health
within the limitations of the biophysical system
and inherent disturbance processes. Systems
with a healthy balance show a resilience to
disturbance and predictable changes that follow
“expected” ecological cause-and-effect
relationships, which can be observed or
predicted based on the historical system or
understanding alterations of that system.
Assessing landscape health is a process which
links the “driving variables” of key ecological
processes and predicts responses at various
landscape scales. Key processes can be
categorized into hydrologic and land systems,
carbon-nutrient systems, human systems,
terrestrial and aquatic food webs, and
evolutionary systems.

In the Evaluation of Alternatives by the Science
Integration Team, the summary of data within
hierarchical spatial scales (looking at
geographical areas in context with larger and
smaller areas) provided:

Ubroad-scale contexts within the Interior
Columbia Basin Ecosystem Management
Project area;

U connections within and among subbasins;
and

Oinformation about:

Oelements (such as large trees and snags),

Oprocesses (such as productivity, fire, and
drought),

O functions (such as trees that provide
perching and nesting habitats), and

O patterns (mosaics of succession and
disturbance).

The Science Integration Team also used
temporal scales (looking at different points in
time), which provided an understanding of
ecological causes and effects; these temporal
scales included the historical range of
variability, early and recent historical periods,
and current period. Temporal scales for future
projections considered the short term (next 10
years), and the long term (50- to 100-years).
The SIT’s evaluation of landscape health was
used to determine outcomes for selected
variables that integrate the ecological causes
and effects on the landscape.

For more detailed information on the analysis
process, the models used, and the reasons for
selecting the specific variables, see the
appropriate sections for Proper Functioning
Landscape Systems in the Landscape
Assessment (Hann et al., in Quigley, Lee, and
Arbelbide 1996).

-

\\

What is Landscape Health?

Consider building a house with no plan except for the individual visions of the carpenter, plumber, and
electrician. There is high risk that the outcome would not represent the house desired by the homeowner.
Having a house plan, on the other hand, provides a way to compare different possible outcomes so a choice can
be made on what type of house to build. The house plan can be used by the carpenter, plumber, and electrician
to produce the chosen outcome. The landscape health (proper functioning landscape systems) assessment in the
Assessment of Ecosystem Components (Quigley, Lee, and Arbelbide 1996) provides a framework, much like a
house plan, for modeling future landscapes and strategically planning (over time and in various places)
ecological conservation, restoration, or production activities, or traditional production or protection activities.

N\

J
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Variables and Predicted
Results

The landscape health evaluation was based on
20 variables, which are indicators of one or
more of the key landscape systems: human,
hydrologic, carbon-nutrient, food web, and
evolution (see (table 4-49).

In the next 10 years, none of the alternatives
would change rangeland landscape patterns
to healthy landscapes because landscape
patterns of rangeland vegetation composition
and structure respond very slowly to changes in
management. In the long term (50- to 100-
years), Alternatives 4 and 6 would show a high
rate of transition toward healthy landscapes,
and Alternative 3 would show a moderate trend
toward healthy landscapes. Alternatives 5 and
7 would have a low rate of transition, and
Alternatives 1 and 2 would result in no change.

Forest landscape patterns respond faster
than range landscapes. While Alternatives 1, 2,
3, 5, or 7 would show no change in trend
toward healthy landscapes in the next 10 years,
Alternative 4 would produce a moderate
transition in the short term and a high
transition rate to healthy landscapes in the long
term. Alternative 6 would result in low
achievement of healthy landscapes in the short
term but moderate in the long term. Alternative
6 would respond at a slower rate in the long
term than Alternative 4, because the low rate of
activities in the next 10 years would result in
substantial differences in disturbance and
succession. The long-term trend for forest
landscape patterns in Alternatives 1 and 2
would not change, while Alternatives 3, 5, and
7 would result in a low rate of transition to
healthy landscapes.

The forest-rangeland landscape mosaics are
similar to the range landscapes in that none of
alternatives would result in a transition to
healthy landscapes in the short term, because
of slow response to changes in management.
However, in the long term, the response of the
forest-rangeland landscape mosaics would
differ from either forest or rangeland
landscapes. Alternative 4 would produce a high
positive trend toward healthy landscapes, and
Alternatives 3 and 5 would show a low trend
toward healthy landscapes, with Alternative 6
ranking as moderate. Alternatives 1, 2, and 7

would result in continued transition away from
healthy landscapes; Alternative 7 would not
produce a net transition because the dynamics
of fire, fuels, exotic plants, and succession
within reserves would not trend toward a
healthy balance in the long term.

In the short term, Alternatives 3 and 4 would
result in a moderate trend toward healthy
landscapes in dry grass and dry shrub
potential vegetation groups, due to the
strong emphasis on perennial grass and shrub
restoration through control of noxious weeds
and management to reduce cheatgrass and
other exotic annuals. In contrast, there would
be no trend toward healthy landscapes for
Alternatives 1 and 2, and only a low rate of
transition to healthy landscapes for Alternatives
5, 6, and 7. In the long term, Alternative 4,
with its high restoration emphasis, would result
in a high transition toward healthy landscapes.
Alternatives 3, 6, and 7 would reach a moderate
transition level to healthy landscapes in the
long term, and Alternative 5 would remain low
in its ability to achieve healthy landscape
systems. Alternatives 1 and 2 would continue
their trend away from healthy landscapes in the
long term.

In the short term under Alternatives 3,4, 5, and
7, the cool shrub potential vegetation group
would result in a moderate trend toward
healthy landscapes due to relatively rapid
response of cool shrublands to treatments such
as improved grazing management or weed
control compared to the dry shrub and grass
potential vegetation groups. Alternative 6 has a
low trend because of a lower level of activities in
the next 10 years. In contrast, cool shrublands
would not trend toward healthy landscapes
under Alternatives 1 and 2, in either the short
or long term. In the long term, Alternatives 4
and 6 would result in a high transition to
healthy landscapes due to a high emphasis on
restoration, including livestock grazing
management. Alternatives 3, 5, and 7 would
show a moderate trend toward healthy
landscapes.

In the short term under Alternatives 3, 4, 5,
and 7, the woodland potential vegetation
group would produce a low trend toward
healthy landscapes due to limitations in
technology. Alternative 6 would result in
moderate transition to healthy landscapes due
to emphasis on technology development;
Alternatives 1 and 2 would show no trend
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Table 4- 49. Ranking of Action Alternatives For Ability to Achieve Landscape

Alternative 1 Alternative 2

1st long- 1st long-
Variable decade  term decade term
Range Landscape Patterns N N N N
Forest Landscape Patterns N N N N
Forest-Range Landscape Patterns N N N N
Dry Shrub & Grass PVG Desired Sn/Dist Regime N N N N
Cool Shrub PVG Desired Sn/Dist Regime N N N N
Woodland PVG Desired Sn/Dist Regime N N N N
Range Riparian PVG Desired Sn/Dist Regime N L L M
Dry Forest PVG Desired Sn/Dist Regime N N N N
Moist Forest PVG Desired Sn/Dist Regime N N N N
Cold Forest PVG Desired Sn/Dist Regime N N N N
Alpine PVG Desired Sn/Dist Regime L L L L
Desired Reduction in Forest Soil Disturbance N N L M
Desired Reduction in Range Soil Disturbance N N N L
Forest Noxious Weed Risk Reduction N N N N
Range Noxious Weed Risk Reduction N N N N
Landscape-scale Terrestrial Habitats N N L L
Landscape-scale Riparian Habitats N N L L
Fire Risk Reduction in Wildland Interface L L N N
Desired Human Commodity Values H M M L
Desired Human Amenity Values L L L M
Summary N N N L

! Healthy landscape systems - those landscapes whose processes are in dynamic balance, such that the
rates and routes of key processes and disturbances are resilient and have predictable responses to
disturbance, while producing human values. The ecological systems that interact in dynamic balance
include: the human system; hydrologic and land system; carbon-nutrient system; food web system,
evolutionary system, and role of toxins in the system.

N=No trend to healthy landscapes; L=Low trend to healthy landscapes; M=Moderate trend to healthy land-
scapes; H=High trend to healthy landscapes.
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EFFeCTSs ON LANDSCAPE HEALTH

Health, UCRB Planning Area.

Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
1st long- 1st long- 1st long- 1st long- 1st long-
decade term decade term decade term decade term decade term
N M N H N L N H N L
N L M H N L L M N L
N L N H N L N M N N
M M M H L L L M L M
M M M H M M L H M M
L H L H L M M H L M
M H M H L M M H M H
M H M H L M L H L L
M M M H M M L H L L
M M M H M M L H L L
M M M M L M M M L M
M M M M L M M M L L
M M M M L M M H L M
H H H H L L M M M M
H H H H L L M M M M
L L M M N L L M L M
M M H H L M M H M M
M H H H L L L H L M
M M M H M M L M L L
M M M H L M M H M
M M M H L L L H L

Abbreviations Used in this Table:
PVG = Potential vegetation group
Sn/Dist = Succession/Disturbance
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toward healthy landscapes. In the long term,
Alternatives 3, 4, and 6 would produce a high
trend toward healthy landscapes; Alternatives 5
and 7 would produce a moderate trend; and
Alternatives 1 and 2 show no trend toward
healthy landscapes.

In the short term, the strong emphasis on
riparian restoration in Alternatives 3, 4, and 6
is predicted to produce a moderate trend
toward healthy landscapes in the rangeland
riparian potential vegetation group. A
moderate transition to healthy landscapes is
also predicted for Alternative 7 as a result of the
removal of livestock grazing pressure.
Alternatives 2 and 5 would have a low rate of
trend, and Alternative 1 would show no
transition toward healthy landscapes. In the
long term, Alternatives 1 and 5 would result in
a low, Alternative 2 in a moderate, and
Alternatives 3, 4, 6, and 7 in a high trend
toward healthy landscapes.

Historically, in the dry forest potential
vegetation group, a mixture of stable and
cyclic succession/disturbance regimes were
produced with mosaics of open to somewhat
closed forests dominated by ponderosa pine or
Douglas-fir. Similar disturbance effects need to
be restored or imitated for the dry forest
potential vegetation group to trend toward
healthy landscapes. In the short term,
Alternatives 1 and 2 would result in no trend to
healthy landscapes. Alternatives 3 and 4 would
produce a moderate trend to healthy
landscapes, with Alternative 4 showing a
quicker shift toward healthy landscapes
because of its emphasis on restoration.
Alternatives 5, 6, and 7 show a low trend due to
low rates of restoration. In the long term,
Alternatives 3, 4, and 6 would produce a high
trend toward healthy landscapes because of the
emphasis on prescribed fire, thinning dense
stands, and promoting early seral shade-
intolerant and large trees. Alternative 5 would
show a moderate trend toward healthy
landscapes, Alternative 7 would be low, and
Alternatives 1 and 2 would result in no trend to
healthy landscapes in the long term.

The moist forest potential vegetation group
includes some of the most productive land in
the project area. In the absence of disturbance,
biomass accumulates rapidly and competition
for available carbon and water increases.
Achieving healthy landscapes would mean

increasing the amount of late-seral forest with a
corresponding decrease in mid-seral forest, as
well as promoting ponderosa pine, western
larch and western white pine. In the short
term, Alternatives 3, 4, and 5 would result in a
moderate trend to healthy landscapes, while
Alternative 6 would be low. In the long term,
Alternatives 4 and 6 would have a high
transition toward healthy landscapes because
of their restoration emphasis. Alternatives 3
and 5 would have a moderate transition rate
toward healthy landscapes. In the short and
long term, Alternatives 1 and 2 would show no
trend toward healthy landscapes and
Alternative 7 would show a low trend due to the
imbalance of succession and disturbance in
reserves and the lack of emphasis on western
white pine restoration.

Unlike the dry and moist forests, the cold
forest potential vegetation group has less
frequent disturbance and slower succession
rates; therefore, conditions generally are closer
to the historical range of variability. However,
traditional fire suppression practices have
resulted in simplification of landscape patterns,
and whitebark pine is declining rapidly from
effects of blister rust and fire exclusion. In the
short term, Alternatives 3, 4, and 5 would have
a moderate trend and Alternative 6 would have
a low trend toward healthy landscapes. In the
long term, Alternatives 4 and 6 would have a
high probability of transition to healthy
landscapes because of their emphasis on
restoration, while Alternative 5 would have a
moderate trend. In the short and long term,
Alternative 7 would result in a low transition to
healthy landscapes because of imbalance
between successional conditions and
disturbance processes and the lack of emphasis
on whitebark pine restoration; and Alternatives
1 and 2 would result in no trend toward healthy
landscapes.

The alpine potential vegetation group is a
sensitive ecosystem which has low productivity
and slow rates of succession. Because of the
slow rates of response to restoration, none of
the alternatives would produce a high trend
toward healthy landscapes in either the short or
the long term. Alternatives 1 and 2 rated low,
and Alternatives 3, 4, and 6 rated moderate in
trend toward healthy landscapes in the short and
long term. Alternatives 5 and 7 rated low in the
short term and moderate in the long term.
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Alternatives that would increase the amount
and intensity of forest soil disturbance would
be more likely to harm soil stability, function,
and productivity. Soil disturbance can come
from a number of sources, including timber
harvest and thinning, wild and prescribed fires,
roads, recreation, and livestock and wildlife
grazing. Alternative 1 would have the greatest
amount of soil disturbance in the long and
short term with no trend toward healthy
landscapes. Alternatives 2, 5, and 7 would
result in low probability of reducing soil
disturbance in the short term. This trend
would remain low for Alternative 2 in the long
term. Alternatives 3, 4, and 6 would result in a
moderate trend to healthy landscapes in the
short and long term, because of higher levels of
restoration activities or mitigation for best
management practices (BMPs) that resemble
natural succession/disturbance regimes.
Alternatives 5 and 7 would have low rates in
the first decade increasing to moderate levels in
the long term.

The emphasis on soil protection through
improved vegetation management and livestock
grazing systems, and the resultant
improvements in residual cover, would produce
a moderate trend toward reduction in
rangeland soil disturbance in the short and
long term under Alternatives 3 and 4. For
Alternative 6, this moderate trend would
improve to high in the long term. Alternatives 5
and 7 would produce a low trend in the short
term because of their lack of restoration
emphasis that would reduce exotic plant
invasion or effects of severe wildfire. In the long
term, both alternatives would increase to
moderate. Alternatives 1 and 2 show no ability
to achieve healthy landscapes in either the
short or the long term.

In forest and rangeland systems, Alternatives 3
and 4, with their high emphasis on noxious
weed control, would produce a high trend
toward noxious weed risk reduction in both
the short and long term. Alternatives 6 and 7,
with less emphasis on activity levels that would
reduce noxious weed spread, would produce a
moderate trend toward healthy landscapes in
both the short and long term. Alternative 5
would show a low trend and Alternatives 1 and
2 would show no trend toward weed reduction
and healthy landscapes in both the short and
long term.

In the short and long term, Alternative 4 would
show moderate trends toward improving
landscape-scale terrestrial habitats due to
the emphasis on active restoration of those
habitats. In the short term, Alternatives 2, 3, 6,
and 7, which have a lower emphasis on
restoration activities, would show a low trend
and Alternatives 1 and 5 would show no trend
toward improving landscape-scale terrestrial
habitats. In the long term, Alternatives 4, 6,
and 7 would produce moderate trends toward
improvement, but none of the alternatives
would produce high trends. The connectivity of
terrestrial species populations has been altered
by land uses and land ownership patterns that
have fragmented many species habitats. This
loss of connectivity prevents these fragmented
populations from interbreeding, which puts
them at risk. There is little that can be done on
BLM- or Forest Service-administered lands
alone, relative to landscape-scale conditions, to
improve healthy landscapes above moderate
levels.

Alternative 4 would show a high trend toward
improvement of landscape-scale riparian
habitats in both the short and long term.
Alternative 6 would show a moderate ability to
achieve healthy landscapes in the short term
and a high rate in the long term. In the short
and long term, Alternatives 3 and 7 would show
a moderate trend and Alternative 1 would show
no trend toward improvement of landscape-
scale riparian habitats due to the lack of
restoration. Alternative 5 has low and
moderate trends for the short and long term,
respectively. Although Alternative 2 would
provide for more protection of riparian habitats,
the lack of active restoration and fragmentation
of terrestrial habitats would result in a low
transition to healthy landscapes.

Risk reduction to human life and property
from wildfire in the urban/wildland
interface was a key variable for assessing
healthy landscapes. Alternative 1 focuses on
commodity elements, Alternative 2 on
commodity elements with riparian and old
forest protection, and Alternative 5 on
economic efficiency. This would increase
fragmentation of landscape mosaics, and would
not focus on fuel conditions in the interface
areas or on representation of disturbance
regimes appropriate to healthy landscape
systems. Therefore, there would be low or no
levels of risk reduction under Alternatives 1, 2,
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and 5, in the short term; and in fact, it is
anticipated that long-term risk under these
alternatives would actually increase. In direct
contrast, Alternative 4 focuses on fuel
conditions in the interface areas and on
representation of succession/disturbance
regimes to reduce vulnerability to wildfire,
resulting in high levels of wildfire risk reduction
in the short and long term. Alternative 3 would
have moderate and high transition levels for the
short and long term, respectively. Alternative 6
would show low ability to achieve healthy
landscapes in the short term, but would
improve to high in the long term. In the short
term under Alternative 7, current risk
conditions would increase because reduced
active wildfire suppression efforts would be
coupled with continued increase in high-risk
fuel conditions on lands near reserves.
Although as wildfires reduce fuels, the long-
term risk would decline and the transition to
healthy landscapes would increase to a
moderate rate. This would occur at a very high
cost of wildfire suppression, risk to
homeowners, and severity of disturbance
effects.

Healthy landscape system response for desired
human commodity values (such as timber
products and livestock forage) is a paradox.
The short-term transition to healthy landscapes
with regard to commodities would be high
under Alternative 1 and moderate under
Alternatives 2, 3, and 4. However, because
landscape relationships would become
imbalanced, in the long term the availability of
these commodities would decline and the trend
toward healthy landscapes would drop to a
moderate rate for Alternative 1 and low for
Alternative 2. In the short term, Alternatives 4
and 5 would produce a moderate rate of trend
toward healthy landscapes, primarily as an
offshoot of restoration activities. In the long
term, Alternative 4 would transition to a high
rate as conditions become balanced and
commodity flows are produced with only low to
moderate levels of restoration. However,
Alternative 5 would decline to moderate as an
imbalance develops in areas with low
productivity and low restoration emphasis that
are adjacent to areas where commodity
production is a priority. Alternative 3 is
moderate in both short and long term because
of moderate levels of restoration and emphasis
on connectivity. Alternative 6, with a short-
term low trend, would increase to a moderate
level in the long term. In the short and long

term, Alternative 7 would rank low in its ability
to achieve healthy landscapes with regard to
commodity production.

The production of desired human amenity
values (such as scenic values, clean air and
water, and recovery of rare habitats) in healthy
landscape systems is almost directly opposite to
the production of commodity values for
Alternatives 1 and 2. Alternatives 3 through 7
display varying levels in ability to produce a
sustainable flow of amenities. Alternatives 1
and 2 would respond with low ability to achieve
healthy landscapes in the short term and would
actually result in a long-term decline of amenity
values. Alternative 7 would sustain moderate
levels of amenity values in the short and long
term. Alternatives 3, 4, and 6 would produce
only a moderate flow of amenity values in the
short term, because many restoration activities
(such as prescribed fire, extensive thinning, and
road closures) can detract from amenity values.
Alternative 3 would remain moderate in the
long term because of lower investment in
restoration. In the long term under Alternatives
4 and 6, as more landscapes become native in
appearance, high levels of amenity values would
be available with only low to moderate levels of
restoration.

Summary

Achieving a healthy landscape system, as
measured by the 20 variables described above,
is much like having a mutual fund made up of
20 stocks. At a landscape level all variables
contribute to the mutual fund by improving the
ability of management activities to work with
the ecological tendencies (causes and effects) of
landscapes. This results in ecological cause-
and-effect relationships among the human,
hydrologic, carbon-nutrient, food web, and
evolutionary systems that maintain the
complexity of native and desired non-native
elements, functions, processes, and patterns.
Any one of the variables (the stocks) may have
little influence on landscape health (the mutual
fund) when considered independently, but great
influence when considered with all the other
variables in the context of ecological cause-and-
effect. In comparison, the rate of return on a
mutual fund is exponentially higher when all
variables are contributing. In contrast, if one
variable is dysfunctional, it may cause an
exponential decline in the combined rate of return.
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ErFrFecTs oN LANDscAPE HEALTH

The opportunity to simultaneously achieve the
ecosystem management goals in Chapter 3
using the lowest long-term investment in
restoration and mitigation, appears to be
highest with alternatives that have landscape
patterns that are becoming consistent with
their biophysical succession/disturbance
regimes, soil disturbance and exotic species
invasion are decreasing, landscape-scale
terrestrial and riparian habitats are
maintained, fire risk in the wildland interface
has been reduced, and commodity and amenity
values are provided. Thus, Alternatives 1 and 2
would provide no or low ability overall to

TABLE OF

achieve healthy landscape systems in either the
short or the long term. Alternative 3 would
show moderate ability to achieve healthy
landscapes in both the short and long term.
Alternative 4 would have a moderate rating in
the short term and a high rating in the long
term. Alternative 5 would have a low ability to
achieve healthy landscapes in the short or long
term. Alternative 6 would have a low rating in
the short term but a high rating in the long
term. Alternative 7 would have low ability to
achieve healthy landscapes in the short term
and would show a moderate trend toward
healthy landscapes in the long term.
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Eff e Ct S Of t h e and proposed activities into outputs (also

referred to as benefits) useful to conduct an
effects analysis. This analysis assumed

AI te r n at i VeS O n that: harvest acreage midpoints from the

activity tables (tables 3-6 and 3-7) can be

multiplied by simulated volume-per-acre to
H u m an U SeS an d estimate future timber harvest amounts;

that rangeland improvement, livestock

Val u es management and related activities together

with management direction can be used to
estimate changes in livestock production;
and that direction for changes in road

Assum pt ions density can be used to estimate shifts in

The following assumptions were made by the
SIT and the EIS Team:

0 Production relationships were assumed as
needed to translate management direction

recreation supply, which in turn can be
combined with expected changes in
recreation demand to estimate future
recreation values. It is understood that
these are broad-scale estimates used to
represent the intent of alternative themes

-

and are not supply schedules.

Summary of Key Effects and Conclusions

0 Alternatives involving substantial change from current direction, especially if different from conventional management
strategies, would likely be less predictable in their outcomes in the short term. In the long term, predictability would
improve as experience is gained and new strategies are proven effective. Alternatives 4, 6, and 7, which emphasize
restoring ecosystems by managing for more desirable and predictable disturbance regimes, would likely experience less
short-term predictability in the delivery of services so that long-term predictability is improved. Alternatives 1 and 2
may be more predictable in the short term but would result in future disturbance regimes that are less predictable.
Alternatives 3 and 5 may lie somewhere in between.

[0 Active restoration actions at the wildland-urban interface to reduce fire-related risks may increase risk of unintended
disturbances in the short term. This would apply especially to Alternatives 4, 3, and 6. With successful restoration
results, long-term risk in these areas should drop below current levels. However, a policy of lowering risk at the
wildland-urban interface through public investments by the Forest Service and BLM may encourage more private
investments and incursions in this zone, which could further increase risks to people and property.

0 The current trend in livestock grazing shows a decline of 7 percent per decade. Only Alternative 5 would be expected to
lessen this decline. Alternatives 2, 3, 4, and 6 would show a slight additional decline, with little difference among them.
Alternative 7 would show the greatest decline because of restricted livestock grazing in reserves.

0 All the alternatives would show an increase in timber volume harvested relative to the past few years. Alternatives 3 and
5 would show harvest volume greater than the combined 10-year average harvest level. Alternative 5 would show
timber harvest volume greater than the combined National Forest allowable sale quantity value.

O Alternatives 3, 4, 6 and 7 would establish an extensive network of Riparian Conservation Areas (RCAs) that would likely
result in a reduction in the suitable timber base and long- term sustained yield on National Forests. The extent and
configuration of RCAs could also constrain operations in areas available for timber production and forest areas targeted
for restoration treatments.

[0 Planned restoration activities would generate jobs — fewer than wood products manufacturing but more than ranching.
Alternatives 4, 3, and 6 would concentrate a larger proportion of total restoration investments (and jobs) at the wildland-
urban interface (generally areas with high socio-economic resiliency) than other alternatives. It is inferred that
economically vulnerable areas (low socio-economic resiliency) would benefit proportionally less (in terms of jobs) under
these alternatives.

[ Recreation opportunities on Forest Service- and BLM-administered lands in the project area would not vary measurably
by alternative, but some trends are evident. A slight shift would be expected from primitive-type use to roaded natural-
type use where areas with very low road densities experience more road development. This outcome is most likely in
Alternatives 1 and 5. There could be a small reduction in dispersed roaded recreation caused by road density reductions
in Alternatives 3, 4, 5, and 6, with a substantial reduction in Alternative 7. There could be reduced opportunity for water-
based recreation because of potential access restrictions associated with new standards for RCAs, especially in
Alternatives 3 through 7.

[0 Changes in the economic resiliency of counties or communities resulting from implementing alternatives cannot be
reliably predicted at this broad scale. The current economic vulnerability of counties can be determined and used to
infer potential future effects. Areas identified as economically vulnerable (using a measure like socioeconomic resiliency)
would benefit most economically from more management activities and from concentrating activities in these areas.
Alternatives 1, 3, and 5 could be most responsive to this need. Economically vulnerable areas are expected to bear the
most social and economic costs of changing land management strategies because they tend to be more economically
reliant on employment in natural resource industries. J
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O Employment generated from Forest Service
and BLM management use can be
calculated from the estimated outputs
(timber volume, livestock production,
recreation value) or the amount of activity
from activity tables (restoration activities),
as appropriate. The former multiplies a
ratio of jobs per unit of output times
quantity of output, while the latter
multiplies a ratio of jobs per million dollars
spent times the total amount spent,
assuming a constant capital-to-labor ratio.

O Alternative 1 is assumed to represent
management direction in current Forest
Service and BLM land-use plans.
Alternative 2 is used as a second no-action
alternative to provide a modified current
baseline that incorporates interim direction
from PACFISH and INFISH. It is assumed
that Alternative 2 provides the most
accurate basis for assessing the amount of
change from current management predicted
to result from the other alternatives. It is
recognized that there are substantial
differences in the management direction
and implementation record among the many
land-use plans currently in effect
throughout the project area.

OThe Social Science staff of the SIT assumed
that an evaluation approach using panels
made up of experts and interest groups and
conducted according to Social Impact
Assessment methods could provide a basis
for a social effects analysis.

OThe effects analysis presumes that ICBEMP
standards will be followed and necessary
steps taken to achieve objectives.

Causes of the Effects on
Human Uses and Values

The expected outcomes or effects of
implementing alternatives are estimated based
primarily on the following factors:

OThe vulnerability of counties and
communities to adverse effects on their
economic and social well-being from
changes in use of Forest Service- and BLM-
administered lands. Vulnerability with
regard to counties is primarily assessed
through a measure of socio-economic

resiliency, although economic diversity and
dependence on timber and rangeland
resources are also employed. Vulnerability
of communities is assessed through a
measure of dependence of National Forest
timber harvest and geographic isolation.

0The amount, type, and location of activities
(tables 3-6 and 3-7) prescribed to change
existing conditions to those described by the
goals, objectives, and desired range of
future condition (DRFC). Most important to
the effects analysis are the acres of timber
harvest, forest stand density reduction
(thinning), prescribed fire, road
management, watershed restoration, and
livestock and rangeland management.

OThe standards that provide specific regional
direction for management prescriptions and
processes where judged necessary to
achieve objectives. Prescriptive standards
most important to the effects analysis are
those that influence timber harvest (area
available and management intensity),
livestock grazing, road access, and
management of riparian conservation areas.

Methodology: How
Effects Were Estimated

Important sources for the effects evaluation in
Chapter 4 include two documents produced by
the Science Integration Team (SIT): The
Evaluation of Alternatives (Quigley, Lee, and
Arbelbide 1997) and the Assessment of
Ecosystem Components (Quigley and Arbelbide
1996). More specifically, this evaluation blends
the findings of the Economics and Social
Science staffs of the SIT with additional
analysis and interpretation provided by the EIS
Team.

Economics Science Evaluation

The SIT’s Economics Staff evaluation estimated
the amount and value of a set of outputs
expected to be produced from the seven
alternatives. Outputs included livestock
produced, timber volume harvested, the value
of recreation used, and the existence value of
unroaded areas. Because of data limitations,
unroaded values were not used in the effects
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evaluation. The number of jobs generated by
livestock, timber, and recreation outputs also
was estimated. An analysis of economic
resiliency, together with predicted employment
effects, was used to address economic well-
being, including predictions of changes to
county economic resiliency. Economic benefits
produced from the alternatives were analyzed in
the context of the larger project area economy
to determine the regional importance of planned
outputs. A limited evaluation of the economic
efficiency of alternatives was done by comparing
total willingness-to-pay values for the four
measured outputs. The distribution of costs
and benefits also was addressed.

Social Science Evaluation

The SIT’s Social Staff evaluation was based
primarily on information collected through a
panel process set up to support a Social Impact
Analysis. Three panels were conducted. Two
separate panels for the two EIS planning areas
consisted of a variety of interest groups,
consultants, college professors, county
commissioners, sociologists, community
development specialists, and State
representatives. The third panel consisted of
representatives from 14 tribes located in the
project area. Social impact analyses are
usually conducted for more site-specific
projects where the scope of activities and their
effects can be understood. This broad-scale
plan could not provide the understanding
panelists felt they needed to evaluate social
effects, except in the broadest terms. Also,
inadequate information about how plans would
be implemented, what the economic impacts
might be, and questions of the financial and
operational feasibility of the alternatives,
impeded attempts by the panel to estimate
social effects.

EIS Team Effects Evaluation

As noted, factors used to estimate effects
included objectives, standards, existing
conditions, and prescribed management
activities. The standards and activities deserve
further elaboration because they guide
management strategies and treatment priority
by forest and range cluster, in effect
establishing how effects on human uses and
values can be interpreted. Activities were

assigned to clusters according to estimates of
what was needed to move from current
conditions (a product of the interaction of
ecological potential and management history) to
the desired range of future condition. Forest
and range clusters are large and include
numerous Forest Service and BLM
administrative units, counties, and
communities. Although clusters are groups of
contiguous subbasins, this is not always the
case; subbasins belonging to the same cluster
may be found on opposite sides of the project
area. An implication of this ‘broad-scale’
approach is that neither the activities nor
outcomes expected to result from the activities
can be ‘placed’ in or near a particular county or
community. This means that local effects on
human uses cannot be evaluated. The
approach used by the EIS Team to overcome
this spatial limitation was to infer potential
effects of implementing alternatives from an
analysis of current conditions. This approach
identifies counties, communities, and
occupations that may be economically or
socially vulnerable to changing agency land
uses. The timber and forage importance index,
isolated timber dependent communities, and
county social and economic resiliency measures
are the types of information used to assess
current economic and social vulnerability.

While aware of the spatial limitations of a
broad-scale evaluation of alternatives,
Alternatives 5 and 7 do offer slightly more
‘place’ orientation than Alternatives 3, 4, and 6
— Alternative 5 through priority use areas and
Alternative 7 through designation of reserves.
Alternatives 1 and 2 depart least from existing
strategies, so the location of activities should be
somewhat like current experience.

A set of evaluation criteria was chosen to
measure how well the alternatives achieve the
goals described in Chapter 3 of this Draft EIS.
A set of variables considered most relevant to
each evaluation criteria was used to explain
and discuss effects. The choice of variables
came from ICBEMP science findings, issues
raised in ICBEMP scoping, and conditions
described in Chapter 2.

For human uses, evaluating effects involves
more than objectively measuring expected
outcomes. The relative desirability of an
alternative varies for each individual, interest
group, or government entity depending on
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personal values, occupation, economic status,
and the degree to which people associate their
welfare with management choices on Forest
Service- and BLM-administered lands. For
example, the effect of alternatives on the quality
of life experienced by project area residents is
expected to differ among those living in urban
and growth counties compared those living in
rural, isolated, and sparsely populated
counties.

Effects on Annual Level
of Goods and Services

All outputs were analyzed for the next ten years
(the short term). Rough projections of what
might be provided after 50 years (the long term)
are discussed where possible. Because the
Draft EIS is not spatially explicit, the effects on
specific communities or counties from changing
supply could not be predicted. However,
inferences about county-level effects were made
where reasonable. Annual supplies of benefits
are averages of decade projections.

Benefits Expected from
Alternatives

Measured Benefits

While ‘goods and services’ potentially represent
a large array of priced and unpriced benefits
provided from Forest Service- and BLM-
administered lands three major outputs are
quantified here:

Olivestock animal unit months (AUMSs),
representing the number of domestic
livestock fed on Forest Service- and BLM-
administered rangelands;

Oacres supplied in each of three recreation
opportunity spectrum (ROS) classes, which
are a proxy for the supply of 12 major types
of recreation use;

Owood volume produced from timber harvest
and vegetation management actions for
each alternative, measured in billion board
feet (bbf).

Table 4-50 displays the annual quantity of
outputs and their estimated value in dollars for
each alternative. Discussions that follow
address how outputs were determined, the
uncertainty associated with output production,
and other factors relevant to interpreting effects
of this production.

Unmeasured Benefits

In addition to the three measured benefits,
other benefits would be provided through
management activities (referred to here as
‘restoration activities’) designed to move current
ecosystem conditions to the desired range of
future condition developed for each alternative.
The economic value of ecological outcomes
cannot be reliably estimated, although if
successfully produced they provide valuable
human benefits. In the absence of an economic
value for these outcomes, the restoration
activities (inputs) in Table 4-51 represent intent
to produce these ecological benefits. The
ecological outcomes (both positive and negative)
predicted from restoration are described under
other subject headings in this chapter. The
evaluation criteria, representing the full
accounting of human goals for this Draft EIS,
are the standard for judging the adequacy of
these outcomes to meet human needs. In
addition to ecological benefits, restoration
activities also make an important human
contribution through generating employment
and economic activity.

Calculating Outputs
Livestock AUMs
Production Levels

Cattle production was calculated by adjusting
current production according to the expected
effects of implementing the objectives,
standards, and land-use priorities associated
with each alternative. It is expected that
investments in rangeland condition could
improve the amount and quality of forage
available for livestock grazing in the future,
although this was not modeled. Compared to
total livestock production project area-wide
(measured by AUMs), the changes projected for
Forest Service- and BLM-administered lands
under the seven alternatives would be very
small. Even Alternative 7 would show the
greatest decline in Federal AUMs in the short
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Table 4-50. Measured Annual Benefits for the First Decade, UCRB Planning Area.

Outputs Measures lat Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
Livestock AUMs — 1,909,615 1,877,964 1,899,065 1,877,964 2,036,219 1,877,964 1,055,035
Value (S million) — 18 17 18 17 19 17 10
Recreation Primitive and Semi-Primitive — 9,836,200 9,928,300 9,928,300 9,928,300 9,878,700 9,928,300 9,928,300
(ROS Acres) Roaded Natural — 7,142,400 7,050,300 7,050,300 7,050,300 7,099,900 7,050,300 7,050,300
Urban/Rural — 100 100 100 100 100 100 100
Value (S million)2 — 2,111 2,239 2,239 2,239 2,173 2,239 2,239
Timber? Billion Board Feet 0.84 1.12 0.82 1.12 0.94 1.39 0.61 0.44
Acres Harvested 80,500 112,500 55,000 92,500 85,000 110,000 52,500 49,000
Value (S million) 356 261 309 258 333 227 186

! Scenario la was added to more correctly portray management direction appropriate for Alternative 1 using ‘volume offered (from TSPIRS)’ instead of

‘volume harvested’ as used for the original Alternative 1 (which is also displayed here for reference and consistency).

Total recreation value is based on projecting the amount and value of 12 types of recreation activities that occur in the three ROS categories shown above.
3 The summed ASQ for all national forests under current land management plans in the UCRB planning area is approximately 1.35 billion board feet.

Abbreviations Used in this Table: AUM = Animal Unit Month; ROS = Recreation Opportunity Spectrum

TABLE OF

CONTENTS




Table 4-51. Annual Restoration/Management Activities,UCRB Planning Area

Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7

Forest Prescribed fire (acres) 62,000 62,000 122,500 185,000 107,500 152,500 120,500

Non-commercial tree thinning 75,000 60,000 100,000 127,500 107,500 110,000 39,000

(acres)

Forest road closures (miles) 241 255 651 704 327 680 687
Gated/bermed (miles) 205 115 261 211 131 340 618
Obliterated’ (miles) 34 138 358 436 180 272 481
Decommissioned? (miles) 2 2 33 56 16 68 21

Rangeland road closures (miles) 100 100 100 228 100 152 228

Range prescribed fire (acres) 24,000 24,000 54,500 54,500 24,500 54,500 54,000

Livestock Mgmt?® (acres) 50,000 147,000 147,000 260,000 147,000 260,000 83,500

Range Improvement* (acres) 32,000 32,000 96,000 116,500 56,000 56,000 32,000

Riparian Improvement® (acres) 4,000 4,000 12,000 12,000 12,000 12,000 7,000

Watershed Restoration (acres) 37,500 84,000 84,000 126,500 85,300 107,000 37,800

! Ripping road surfacing, seeding roadbed, and removing culverts.

2 Reshaping of road prism to slope contour.

3 Includes grazing system, season of use, type of livestock, herding, and deferment.
4 Weed control, tree and brush control, fencing, and water developments.
5 Road management, seedings and plantings, in-channel restoration, fencing, and livestock management.

term (a 50 percent decrease), would cause only
a 3.5 percent reduction in the total number of
AUMs produced when all livestock production
in the project area is considered. Of course,
ranching operations most dependent on grazing
Federal range allotments would likely feel a more
substantial effect from changes in Federal grazing.

As noted, the greatest change in livestock AUMs
grazed on Forest Service- and BLM-
administered lands would be under Alternative
7. The smallest change would be 3.5 percent
decline estimated for Alternative 5. Change in
AUMs grazed would differ little among
Alternatives 1, 2, 3, 4, and 6, with estimated
declines of 10.5, 11, 10, 11, and 11 percent
respectively. Table 4-50 shows the estimated
livestock AUMs produced under each
alternative.

Predictability and Sustainability of Livestock
Production

Although predicted changes in livestock

production were drawn in part from livestock-
related activities (tables 3-6 and 3-7), these

TABLE

activities were prescribed to improve ecosystem
conditions, not to achieve a livestock
production objective. Improving ecological
conditions on rangelands depends more on
grazing systems, season of use, and
improvements than on strictly controlling the
number of livestock grazed; however, changes
in livestock production could result from
implementing new operating standards and the
rangeland restoration activities proposed in the
alternatives, especially in Alternatives 3, 4, 5
and 6. New direction in Alternatives 3 through
7 would introduce additional uncertainty
compared to continuation of current practices.
Uncertainty could arise from changing the cost
structure of private livestock operations or
through questions of how agencies will
implement new standards and administer (and
pay for) the expanded rangeland restoration
activities. Changing the way permittees use
and invest in their allotments would entail
substantial planning, negotiation, and
administration by the agencies, potentially
reducing the predictability of outcomes in the
short term.
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Since it is not practical to estimate the exact
cost effects on livestock operators or agencies
from rangeland restoration activities, a ratio of
acres treated per AUM produced was calculated
for the four rangeland activities by alternative
(table 4-52). The ratio for Alternatives 2
through 7 were compared to Alternative 1 to
represent how operator costs might increase for
each alternative. This approach attempted to
incorporate both increased costs and changes
in production.

If short-term uncertainty for livestock operators
is assumed to increase with the implementation
of new standards and management activities,
then the order from most to least predictable
would be Alternative 1, 2, 5, 3, 7, 6, and 4.
Alternative 4 would show the most change, with
activity levels 2.5 to 5 times higher than
existing levels. Short-term effects on the
ranching industry that could result from
proposed changes include: financially marginal
operators departing, financially stable operators
becoming marginal, and larger or more efficient
operators buying out smaller or less efficient
ones. In the long term, predictability for
Alternatives 3 through 7 should improve as new
allotment management plans are completed,
rangeland conditions improve, and operators
adjust to new direction.

There would be little difference in the
distribution of livestock production among
alternatives, other than Alternative 7, which
would essentially eliminate livestock grazing in
the reserves. The distribution of livestock
production is relatively predictable because
Federal grazing allotments are well-established.
Rangeland restoration activities could lead to
local redistribution of livestock grazing to
different places or to grazing the same places at
different times.

Recreation/ROS Acres and Scenery
ROS Acres and Predicted Recreation Use

The prediction of future recreation use on
Forest Service- and BLM-administered lands, in
type and dollar value, was based on the
interaction of supply (represented by the
number of acres in each ROS class) and
demand (human population growth and
demographic change). Very little change in
ROS classes would be expected in the short
term projected for the first decade, and change

thereafter would be modest. Population growth
would be the dominant factor affecting
recreation uses during the next 10 years, both
in type and amount. In the longer term,
demographic changes (especially an aging
population) will become increasingly important.

Recreation Opportunity Spectrum (ROS) is built
on road access, amount of development, density
of recreation users, level of facility development,
and management uses. It does not account for
the main attractions that draw people to
recreation settings, such as water, fish, and
wildlife. For ICBEMP analysis, numerous ROS
classes were collapsed into three categories:

OPrimitive/semi-primitive (primitive, semi-
primitive non-motorized, and semi-primitive
motorized classes)

[ORoaded natural (roaded natural and roaded
modified)

ORural/urban

Recreation activities associated with the three
ROS classes were grouped into 12 types, each
with a different value per user day and a
different projection for future use (heavily
dependent on changing recreation habits of an
aging population). ICBEMP scientists limited
the modeling of future ROS acres to predicted
changes in road density (modeled by
subwatershed). The current proportion of acres
in the three ROS classes for the project area is:
roaded natural, 59 percent; primitive and semi-
primitive, 40 percent; and rural/urban, 1
percent. Only Alternative 5 identifies areas
where recreation use would be emphasized
(mainly in areas already experiencing heavy
recreation use).

Alternative 7 should result in the most change
in recreation opportunities because it would
limit recreation opportunities in reserves to
mostly primitive and semi-primitive types of
use. The 40 percent of Forest Service- and
BLM-administered lands included in the
reserves would not permit most developed and
road-based recreation; areas already designated
as Wilderness or that are essentially
undeveloped would experience little change in
recreation opportunities under Alternative 7.
For the project area, there would be a very
small (less than one percent) shift from
recreation opportunities provided by the
primitive/semi-primitive ROS class to uses
associated with natural and roaded ROS
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Table 4-52.

Increase in Rangeland Restoration Activities Compared to

Current, UCRB Planning Area

Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
Changes from Current Activity Levels?
Livestock Management Current (x 3) (x 3) (x 5) (x 3) (x 5) (x 3)
Range Improvement Current no change (x 3) (x 3.6) (x 1.6) x1.8 (x1.8
Riparian Improvement Current no change (x 3) (x 3) (x 3) (x 3) (x 3)

! Multiples of current activities based on a ratio of acres of activity per AUM for each type of activity.

classes in Alternatives 1 and 5, but the location
of this shift cannot be determined at this scale.

There may be losses in water-based recreation
stemming from extensive Riparian Conservation
Areas (RCAs) and restrictive riparian
management standards that imply access
restrictions. Alternatives 2 and 7 would have
the most strict (least flexible) approach to RCAs,
followed by Alternatives 3, 4, and 6. Alternative
1 has the most flexible approach to RCAs,
followed by Alternative 5.

Alternatives 3 through 7 could reduce
opportunities for dispersed roaded recreation
because of new standards requiring reduction
of road densities. This reduction would be less
likely to occur with Alternatives 1 and 2.
Among Alternatives 3 through 7, Alternative 5
should show the least change, followed by
Alternatives 3 and 4. Alternative 6 includes
standards that would show relatively more
change than Alternatives 3, 4, and 5.
Alternative 7 would show the greatest reduction
in dispersed roaded recreation due to limited
uses allowed in reserve areas.

Potential effects of RCAs and new road
management standards on recreation were
modeled or predicted at this scale and would be
more reliably assessed through local planning.

Predicted Changes in Scenery

The supply of scenery in the project area was
measured in terms of landscape themes and
degree of scenic integrity. Scenic integrity
describes how ‘intact’ a scenic landscape is
rather than whether the viewing public are
likely to find the scene visually attractive or not.

So while scenic integrity is not a measure of
visual attractiveness, it is the closest proxy
available for addressing scenery. In general,
the scenic integrity of Forest Service- and BLM-
administered lands in the project area is
currently very good. Changes in scenic
integrity predicted as a result of the alternatives
are shown in table 4-53.

Timber Volume
Production Levels

Timber outputs displayed in this Draft EIS are
based on a simulation of disturbance processes
(including timber harvest) from which
landscape effects were analyzed. The
simulation was unable to exactly model the
‘midpoint’ harvest acres displayed in table 3-6,
but results were adequate for broad-scale
analysis. The simulation provided the volume-
per-acre values that were multiplied times
midpoint acres to get total volume.

The average National Forest System harvest
acres (and volume) for the period 1985-1994
was used to calibrate the simulation harvest
rate and became the basis for Alternative 1 and
2 timber outputs. It was later determined that
1985-1994 harvest volume was much higher
than the timber program amounts offered for
sale under current direction because harvest
volume for the 1985-1994 period is inflated by
past (higher) sale levels. Timber volume sold is
often not immediately harvested, but ‘stored” as
uncut volume for some period by the
purchaser. This provides the purchaser some
flexibility (within the limits of the contract) to be
market-responsive in their harvest decisions. A
result is that annual harvest levels may be
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Table 4-53. Changes in Scenic Integrity by Alternative, UCRB Planning Area.

Scenic Integrity Class 1 2 3 4 5 6 7
Very High Scenic Integrity + + nc nc nc + +
High Scenic Integrity - - nc nc - + +
Moderately High Scenic Integrity - - - - - - -
Moderately Low Scenic Integrity + + + + + - -
Low Scenic Integrity + + + + + nc +

(+4): Equal to or greater than a 20% increase in category acres.

(+): O to 19% increase in category acres.
(nc): no change.
(-): O to 19% decrease in category acres.

(—): Equal to or greater than a 20% decrease in category acres.

quite different than annual sale levels. Harvest
rates have exceeded sales for several years as
Forest Service timber sale levels have declined.
Tying Alternatives 1 and 2 to this model
calibration caused an overestimation of timber
outputs for these alternatives, resulting in
output levels too high to represent current
management direction.

To be consistent with the landscape analysis,
timber outputs for Alternatives 1 and 2 are still
displayed here. However, timber harvest
scenario ‘la’ were developed to better represent
current timber management direction from land
management plans (as amended by interim
direction where applicable). This scenario was
used to compare the timber volume currently
offered for sale (and jobs later generated from
the harvest and processing of this volume) to
what would be expected under Alternatives 3
through 7.

Timber volume and jobs associated with these
scenarios are displayed in tables 4-50 and 4-57
(Iater in this section). Jobs associated with the
original timber volume estimates for these
alternatives are not displayed.

Changes in Log Grades and Harvest
Efficiency

Current direction in timber management,
represented by Alternatives 1 and 2, stresses

efficiency in harvest design compared to other
alternatives. These alternatives would be more
likely to implement silvicultural prescriptions
that emphasize wood production, resulting in
the harvest of larger diameter trees and more
volume per acre than other alternatives. Even
so, timber production efficiency for Alternatives
1 and 2 is well below what might be considered
a maximum, since current land management
plans (as amended by new direction where
applicable) include stringent management
direction to protect scenic, aquatic, riparian,
soil, and other resource values. Current
approaches already make the Forest Service
and BLM high-cost producers compared to
other forest landowners. Alternatives 3 through
6 would likely implement silvicultural
prescriptions that emphasize restoration of
more desirable stand structures, cover types,
and disturbance regimes. As a result, these
alternatives would generally harvest smaller
diameter trees and produce less volume per
acre. Alternative 7 (outside reserves) would
harvest smaller diameter trees and less volume
per acre than other alternatives because of
standards restricting removal of large trees.
The silvicultural prescriptions for timber
priority areas in Alternative 5 would depart
somewhat from Alternatives 3, 4, 6, and non-
timber priority areas of Alternative 5 in the
types of silvicultural prescriptions
implemented. Timber priority areas would
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likely implement prescriptions that emphasize
production over restoration, but less so than
would be expected with Alternatives 1 and 2.

Shifting management objectives and
silvicultural prescriptions from a timber
production emphasis to a restoration emphasis
would change both the timber product removed
from the forest and the cost of removing it.
Both log size and volume per acre removed are
critical to the profitability of harvest operations
and lumber manufacturing. Average diameter
of trees removed has been shown especially
important to the financial feasibility of a timber
sale. The types of silvicultural prescriptions
appropriate for achieving the restoration
objectives of Alternatives 3, 4, 6, and especially
7, would have a higher risk of being
unprofitable (and of going unsold when offered
for sale) than would Alternatives 1 and 2.
Alternative 5 would lie somewhat in between.
An unprofitable (unsold) timber sale would
either delay the accomplishment of restoration
objectives awaiting better markets for small
diameter logs, or shift the restoration work from
timber sales to service contracts. Service
contracts would be much more costly to the
agencies than timber sales where timber sales
are an appropriate means to accomplish
restoration objectives.

Predictability and Sustainability of Timber
and Other Ecosystem Benefits

Acres of timber harvest displayed in the Draft
EIS activity table (table 3-6) did not provide
projections of timber volume outputs that could
be interpreted as sustainable or predictable by
conventional methods. The conventional way to
address sustainability in forest management is
through the ability to provide a regular or
‘sustained’ supply of timber volume in
perpetuity. This traditional approach, founded
in both law and policy, is part of the planning
framework used by Forest Service and BLM
land-use plans that include a timber
component. The broad-scale landscape
disturbance approach used in this Draft EIS
broadens the meaning of sustainability to
include all parts of the ecosystem and to
account for the role of disturbance regimes in
shaping how the ecosystem changes over time.
With this shift, the Draft EIS did not account
for the factors upon which conventional
sustainability of timber supply is based. To
show how the approach to predictability and

sustainability change, some key differences
between conventional timber planning and the
landscape approach used in this Draft EIS are
explained in table 4-54. Sustainability and
predictability of timber benefits will be
determined when the preferred alternative is
incorporated into local Forest Service and BLM
land-use plans.

The distribution of timber harvest volume
among alternatives can best be inferred from
treatment priorities described in Draft EIS
standards together with the proportion of
activities assigned to each forest cluster. The
simulation of landscape disturbance did not
specify timber harvest areas below the cluster
and management region level, so the number of
acres harvested were predicted, but not the
location of the harvest. Evaluating how
changes in timber harvest would affect
particular communities or counties must await
local implementation of regional strategies. A
limited exception is the timber priority areas in
Alternative 5 which, though broad, could permit
some inferences about where timber harvest is
more likely to occur.

Objectives and standards developed for
Alternatives 3 through 7 would make short-
term projections of future timber supply more
uncertain. Most influential are those affecting
riparian areas, road management, large tree
retention, and unregulated harvest. The Forest
Ecosystem Management Assessment Team
(FEMAT) evaluation eventually led to the
Northwest Forest Plan (NFP) alternatives which
included similar new direction. FEMAT found
that “it will be difficult in the future to achieve
predictable supplies of timber from Federal
lands in the owl region (Johnson et al. 1993).”
The same can be said for the predictability of
timber supplies from the ICBEMP project area.
Although uncertainty is highest in the short
term, it should improve in the long term
(assuming stability in plan implementation).

Effect of Riparian Conservation Areas (RCAS)
on the Long-Term Sustained Yield of Timber

The size and distribution of RCAs in
Alternatives 2, 3, 4, 6, 7 and parts of
Alternative 5 could substantially affect National
Forest timber programs (BLM timber
production is small compared to National
Forest production in the project area). Potential
effects would include: the amount of volume
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Table 4-54.
Timber Outputs.

Comparison of Planning Methods in Regard to Predictability of

Projecting Timber Outputs in Conventional
Planning

Projecting Timber Outputs in Broadscale
Landscape Disturbance Planning, Project Area

Management intensity and timber harvest rates are
based on a formal forest regulation system designed
to provide predictable timber volume outputs.

Sustained yield of wood fiber is used as a formal
measure of sustainability based on the premise that
a sustained yield of timber, propoerly constrained
and mitigated, would sustain the underlying forest
processes.

Assumes static ecosystems. !

Pattern, timing and type of disturbance designed to
support sustained yield of wood in perpetuity by
managing the age, size, species, and development of
forest growing stock.

Forest regulation is adapted to accommodate new
landscape management approaches designed to
provide more predictable landscape disturbance
outcomes.

Sustained yield of wood fiber is still important, but not
as a formal measure of sustainability. Sustainability is
more broadly defined to account for ecosystem func-
tions, processes, and landscape disturbance.

Assumes dynamic ecosystems.

Patter

n, timing, and type of disturbance designed to support

desired disturbance patterns and ecosystem processes

and conditions by managing cover types and structural
stages across the landscape.

! Conventional timber projection methods did not account for rapidly changing conditions. Changes in forest health, natural
disturbance events, scientific knowledge, public preferences, and funding have undermined many assumptions used in the
present timber projections. The projection of timber outputs under broadscale disturbance planning recognizes that
accounting for (and being responsive to) changing conditions limits the predictability of timber outputs.

available for harvest; distribution of potential
timber supply; cost of harvest and
transportation; and calculation of the long-term
sustained yield (LTSY) and allowable sale
quantity (ASQ) required by the National Forest
Management Act (NFMA) of 1976.

Forest Service and BLM timber harvest is
principally of two kinds. The first kind is part
of the ‘sustained yield’ calculation that provides
LTSY and ASQ (traditional measures of what is
sustainable in perpetuity). This ‘scheduled
harvest’ is meant to be most predictable over
the long term. The other kind of harvest is that
harvest done for resource protection as
permitted by NFMA. This is typically
‘unscheduled harvest’ that may be done apart
from sustained yield projections. It is generally
less predictable because it is more
opportunistic than planned (this potentially

applies to much of the restoration harvest
prescribed in Alternatives 3, 4, 6 and 7 and
parts of 5). The RCAs proposed in Alternatives
2 through 7 would affect both scheduled and
unscheduled harvest. Effects of the interim
direction described in Alternative 2 are already
being experienced on the ground, but much of
that direction has not yet been formally
integrated into Forest Service and BLM land-
use plans.

The RCAs have the potential to reduce the size
of the suitable timber base and intensity of
management applied to forest stands. The
suitable timber base encompasses lands on
which timber harvest can be regularly
scheduled. This base, together with the
silvicultural prescription used on these lands,
are the primary determinants of long-term
sustained yield volume. Thus, the effects on
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potential timber outputs from implementing
aquatic conservation strategies (RCAs and
RMOs) derive from both the changes in land
base acres and the harvest intensity prescribed
on these acres. It is unknown which factor
would ultimately have a greater effect on the
long-term sustained yield of Forest Service and
BLM administrative units. It is likely that the
administrative units in the timber priority areas
of Alternative 5 would be less affected than
units in other areas. Administrative units with
much of their land base included in Alternative
7 reserves would likely experience the most
change. No attempt was made to estimate the
effects of these broad-scale strategies on
individual administrative units. Adjustments to
long-term sustained yield will be made through
land-use planning according to the National
Environmental Policy Act (NEPA) and to
planning regulations under NFMA and the
Federal Land Policy and Management Act
(FLPMA). Adjustments would vary by
administrative unit based on differences in
existing conditions and differences between
current and new management direction.

Effect of Riparian Conservation Areas (RCAS)
on Operational Feasibility

There is another factor affecting timber
availability. An extensive network of RCAs
(table 4-55) managed primarily to achieve
riparian and aquatic objectives could in some
cases render the land between these areas,
otherwise part of the timber base, inoperable for
commercial timber harvest (including for
restoration purposes). This situation arose with
the riparian reserves in the Northwest Forest
Plan. It caused a reduction in the timber
volume expected to be available for sale (the
Northwest Forest Plan did not calculate an
ASQ, but did estimate what expected harvest
volume might be). The FEMAT Report (1993)
concluded that “it is difficult to fully capture the

impact of these new rules, especially a more
extensive riparian protection network, on the
area actually available for timber production.”
While Draft EIS riparian conservation areas
offer more flexibility than Northwest Forest Plan
reserves, similar difficulties can be expected.
Because effects vary on a site-by-site basis, it is
difficult to predict detailed effects of the RCAs
at this broad scale. Also, Draft EIS standards
permit modifying RCAs through ecosystem
analysis or site-specific NEPA analysis
(depending on the alternative) to better fit local
conditions if equal or greater protection can be
achieved. For this effects analysis, it is
assumed that the effect of RCAs on timber
outputs (and other restoration activities) would
vary in proportion to the percentage of total
area involved.

With more area in RCAs, it is more likely that
long-term sustained yield and operational
feasibility would be affected. The percentages
in table 4-55 are rough averages calculated for
forested lands using data from figure 4-50. The
actual percent area may be less where slopes
are more gentle, soil is less erosion-prone,
topography is less dissected, and trees are
shorter than average for the project area. The
percent area may be greater where slopes are
steeper, soil is more erosion-prone, topography
is more dissected, and trees are taller than
average. These latter conditions often describe
the most productive forest sites and the areas
where the effect of RCA harvest restrictions on
potential timber volume outputs and
operational feasibility would be greatest.

Effects on Permitted Mineral
and Energy Operations

Outputs resulting from exploration and
development of minerals and energy resources
(such as geothermal) on Forest Service- or BLM-

Table 4-55. Total Forested Land Area Encompassed by Riparian
Conservation Areas, UCRB Planning Area.

Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
Percentages
8 26 26 29 20 29 33
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administered lands were not estimated.
Mineral operations are generally initiated by
private entities, not by the land management
agencies. Broad-scale effects on mineral and
energy exploration and development can only
be inferred from agency management direction
that may hinder potential operations.

Aquatic and riparian protection under
Alternatives 2 through 6 may increase the cost
of mining and energy developments by limiting
the location (or requiring relocation) of mining
operations and facilities (such as mill buildings,
settling ponds, sanitary and solid waste
structures, overburden piles). These
alternatives may require relocating access roads
or changing mine design and operation to avoid
impacts to riparian areas. Aquatic objectives
and standards in Alternatives 2 through 6 have
the same potential to affect mining and energy
operations.

Aquatic standards in Alternative 7 would affect
transportation of chemicals used in mining.
Some standards would increase transportation
and storage costs to reduce risks of a spill to an
insignificant level. The total prohibition on
transport and storage of toxic chemicals in
watersheds occupied by Federally listed
threatened or endangered species would
effectively eliminate many existing mining
operations in large portions of the project area,
including operations which have already been
permitted in accordance with the Endangered
Species Act.

In Alternatives 2 through 7, the projected
decreases in road density or prohibition of new
roads in riparian areas could result in less
access and greater costs associated with
mineral and energy prospecting, exploration,
and development activities.

The reserves designated in Alternative 7 would
result withdrawal of lands in these reserves
from entry and operation under the 1872
Mining Law and the mineral leasing laws.
There is currently no authority to do this. If
this withdrawal were authorized, there could be
substantial economic effects on mineral and
energy operations as well as additional
administrative burden on the Forest Service
and BLM.

Effects on Utility Corridors

All alternatives share an objective to ensure
that reliable and buildable utility corridors are
available, now and in the future, to serve
regional and local energy, communication, and
transportation needs, and that essential access
for energy repairs and maintenance is available.
Restrictions on future siting of transportation
and utility corridors are not explicitly addressed
in the alternatives, although consideration for
findings and direction in the 1993 Western
Regional Utility Corridor Study or equivalent
studies would be required in all alternatives.
There is no direction in this Draft EIS indicating
a substantial risk to current or future use of
corridors under Alternatives 1 through 7. A
related standard requires the Forest Service
and BLM to maintain access to these corridors.
With this requirement, it is expected that road
management actions would not affect access to
corridors for maintenance activities.

Effects on Long-Term Wildfire
Management and Post-Fire
Recovery Costs

Fire suppression and fire rehabilitation costs
would likely show little, if any, decrease in the
short term because of the amount of time and
management action needed to substantially
change landscape disturbance patterns. It
could take several decades for management-
induced changes in fire regimes to be evident
apart from normal season-to-season variation
in fire weather conditions. Over the long term,
noticeable decreases in the acreage of severe
wildfire and associated fire suppression and
rehabilitation costs should be evident as
restoration efforts lead to a progressive shift
toward less severe fire regimes. Post-wildfire
watershed rehabilitation costs are correlated
with wildfire suppression costs, as both reflect
the size and severity of wildfires.

ICBEMP scientists estimated that Alternative 7
would result in the highest suppression and
rehabilitation costs, even though neither fire
suppression nor post-fire rehabilitation is
planned in the reserves. Alternative 7 would
pose the greatest short-term risk to increasing
fire-related costs because of the potential that a
catastrophic fire would escape reserves and
demand a very costly suppression response.
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This risk is highest where reserves are
established close to densely populated urban
areas. Reserve boundaries could be modified to
minimize this risk. An important rationale for
using a reserve system is based on the
assumption that in the long term, less severe
fire regimes would naturally be re-established
in reserves. The result should be much lower
fire suppression costs in the long term.
Alternatives 3 and 4 should result in the lowest
cost, predicted to be approximately 50 percent
of the cost of Alternative 7 over the long term.
Alternatives 5 and 6 are predicted to experience
approximately 60 percent of Alternative 7 costs.
Alternatives 1 and 2 are predicted to be
approximately 75 and 80 percent of Alternative
7 costs, respectively.

Ultimately, predicting specific long-term
changes in severe wildfire acreage and the
suppression and rehabilitation cost that could
result is uncertain. It would depend on the
complex interaction of natural disturbance
processes, the intensity and location of
restoration actions conducted by the Forest
Service and BLM, and the management of
private and other public lands in the project
area. Landscape simulations suggest an
aggressive and well-targeted restoration
program would be less costly than relying more
on natural processes as proposed in Alternative
7, or through traditional suppression strategies
as proposed in Alternatives 1 and 2.

Effects of the Alternatives on
National Forest System
Inventoried Roadless Areas

Inventoried Roadless Areas are National Forest
System lands of 5,000 acres or more
characterized by their undeveloped state. The
equivalent BLM roadless areas are termed
Wilderness Study Areas (WSAs). Following the
nationwide Roadless Area Review and
Evaluation (RARE and RARE II) efforts in the
1970s, inventory of unroaded areas resulted in
some Inventoried Roadless Areas being
recommended for inclusion in the National
Wilderness Preservation System. Congress
enacted wilderness legislation for a number of
areas in Oregon and Washington in 1984, prior
to completion of land-use plans. No similar
legislation has been enacted by Congress for
Idaho and Montana, leaving unroaded areas to

be allocated to a variety of uses through land-
use planning. As a result, road development
and resource extraction has occurred in some
Inventoried Roadless Areas.

The alternatives neither prohibit nor prescribe
development of Forest Service Inventoried
Roadless Areas or Bureau of Land Management
Wilderness Study Areas. The status of these
areas remains as defined in current land-use
plans. Proposed changes to the status of
Inventoried Roadless Areas is appropriately
addressed through the land-use planning
process or through new Executive or
Congressional direction. Alternative 7, because
of the proposed system of reserves, is the only
alternative that suggests a need to reconsider
the allocation status of Inventoried Roadless
Areas in land-use plans. Alternative 7 would
prohibit road construction in reserves or
unroaded areas greater than 1,000 acres,
essentially ensuring that the unroaded
character of existing Inventoried Roadless Areas
would be maintained. Because current
Inventoried Roadless Areas are limited to areas
greater than 5,000 acres, Alternative 7 would
require that unroaded areas between 1,000 and
5,000 acres be identified and mapped.

Effects of Each
Alternative on
Community Vitality and
Resiliency

Economic effects of the alternatives would not
be substantial when measured against the
project area-wide regional economy. The
regional economy is strong, growing, and
mostly immune from changes proposed in any
of the seven alternatives. Science findings
noted “for most people in the Basin, expansion
in other sectors means that the impact of FS/
BLM decisions on their employment and income
will be negligible (Haynes and Horne 1996).”
This is not so for local areas, especially places
that are geographically isolated from population
centers and not experiencing the economic
growth that characterizes the project area as a
whole. This is also not so for economic sectors
or individual firms that depend most on Federal
land outputs, such as wood products
manufacturing or ranching. While the
influence of these sectors on the regional
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economy is lessened by the rapid growth in
other sectors, changes in Federal land uses are
still important to those economically (and
culturally) tied to these industries. As
discussed in Chapter 2, the smallest area
considered a reasonably complete ‘economy’ is
a Bureau of Economic Analysis (BEA) trade
area. The BEA economies in the project area
are mostly very economically resilient and
growing. A focus on these resilient regional
economies misses most of the economic
concerns associated with Forest Service and
BLM land management, which are more local
than regional. Where concerns are local, they
are as much social issues as they are economic
ones.

In Chapter 2, community resiliency was
described as a function of population size,
economic diversity, attractiveness, amenities,
leadership, and the community residents’
ability to work together and be proactive toward
change. ICBEMP scientists added population
density and lifestyle diversity as important
factors, developing a measure of ‘socio-
economic resiliency’ for project area counties
(table 4-56). In general, Forest Service and
BLM land-use decisions have little influence on
the factors important to community resiliency.
The agencies also have no mandate to set goals
for changing community resiliency. However,
the Forest Service and BLM can have a role in
helping communities achieve their economic
goals, which may include economic
diversification. Alternatives 3 through 7
include objectives for this purpose.

ICBEMP scientists made an effort to predict
how the economic resiliency (diversity) of
counties could change for the seven
alternatives, but the results were weak. At this
broad scale, projections could not account for
most factors needed to predict changes in
economic resiliency caused by the alternatives.
Effects were predicted by using an assessment
of current socio-economic resiliency
(adaptability to change) to predict where
economic vitality (well-being) might be at risk
from changes proposed in the seven
alternatives. The dependence of isolated rural
communities on National Forest System timber
also entered into this approach. The concept of
vulnerability is used here as a comprehensive
means of addressing how counties or
communities might be affected by the
alternatives. The discussion of vulnerability is

preceded by a discussion of the employment
generated by Forest Service and BLM land uses
in the project area.

Employment

ICBEMP scientists compared the number of
jobs generated from Forest Service and BLM-
administered lands to the total number of jobs
in the project area (Haynes and Horne 1996).
Estimates of Forest Service and BLM-generated
jobs were made for four employment sectors:
recreation, wood products manufacturing,
ranching, and mining. Scientists also
estimated the economic importance of wood
products manufacturing, ranching, and mining
from all sources to the regional economy as a
whole. As of 1990, Forest Service- and BLM-
administered lands contributed approximately
240,000 jobs to the economy of the project
area, or 16 percent the area-wide total of
1,500,000 jobs. Recreation provided by these
public lands contributed about 225,600 of
these jobs (15 percent of area-wide total jobs),
mostly from hunting, motor viewing and day
use. Wood products manufacturing, ranching
and mining jobs generated from Forest Service-
and BLM-administered lands accounted for a
combined 14,400 jobs (1 percent of project
area-wide jobs). Total employment in wood
products manufacturing, ranching and mining
from all producers combine to account for only
4 percent of total project area employment. The
SIT found that no alternative would change the
number of jobs generated from Forest Service-
or BLM-administered lands by more 0.1 percent
project area-wide.

ICBEMP scientists drew three main conclusions
from their findings:

0 Recreation use generates far more jobs than
other uses of Forest Service- and BLM-
administered lands.

OThe prosperity of the regional economy, as
measured by total employment, is not
dependent on employment levels in the
timber, livestock, and mining industries.
Scientists refer to this as the ‘decoupling’ of
regional economic performance from the
manufacturing sector, attributable to rapid
growth in non-manufacturing sectors of the
economy.

OTimber, livestock and mining jobs, although
a small part of total regional employment,
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Table 4-56. Socioeconomic Resiliency Rating System, Project Area.

Population Density Economic Lifestyle Composite Number of
(persons per square miles) Diversity Diversity Rating Counties
Very Low (<6) L, M L L 44
Low (6> x < 11) L, M L L 10
Medium (11 > x < 33) M, H M, H M 20
Medium-High (x > 33) H M, H H 26
Abbreviations used in this table:
L = Low
M = Medium
H = High

Source: From Integrated Scientific Assesment (Quigley, Graham, and Haynes, 1996)

make up a larger portion of total
employment in some communities and
counties. Changes in outputs from Forest
Service- and BLM-administered lands can
have substantial economic and social effects
in these areas.

These conclusions suggest that differences in
Forest Service- and BLM-generated employment
among the seven alternatives are very small
relative to total employment in the project area.
The number of jobs estimated to be generated
from Forest Service and BLM management
activities for the seven alternatives is shown in
table 4-57.

There has been some controversy over how
ICBEMP scientists calculated job numbers with
regard to the relative contribution to project
area employment among timber, ranching,

mining, and recreation-related industries. It
has been asserted that calculation of timber,
ranching, and mining employment included
only direct employment, whereas calculation of
recreation jobs included both direct and
indirect employment. The intent of ICBEMP
scientists was to measure only direct
employment for all sectors, but unlike the
timber, ranching and mining industries, direct
employment data for recreation is not available.
Recreation employment must be distilled from
employment in several other sectors, generating
the concern that both direct and indirect
employment is included. The issue is that the
contribution of jobs from the timber and
ranching industries are understated relative to
the recreation industry. It has also been
argued that since jobs in these industries
generally pay higher wages than jobs associated
with recreation, their economic contribution is

Table 4-57. Estimated Number of Jobs Generated by Forest Service and BLM
Activities, UCRB Planning Area.

Alternative 1 3 4 5 6 7

Wood Products Manufacturing 6,636 6,400 8,750 7,350 10,800 4,750 3,400
Restoration and Analysis 1,704 1,490 2,640 2,685 2,960 1,885 1,170
Ranching 687 676 684 676 733 676 380
Recreation 113,400 119,300 119,300 119,300 116,400 119,300 119,300

This table is based on Annual Productions for the first decade.

! Jobs in Wood Products manufacturing for Alternative 1 are based on Timber Scenarios Scenario la as
described in the Effects on Human Uses and Values Section and Table 4-50.
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more significant when measured by income
than when measured by employment. A
discussion of wages in Chapter 2 of this
document supports this position.

Economically Vulnerable Areas

Areas that appear to be economically vulnerable
to changes in the management of Forest
Service- and BLM-administered lands have been
identified. A number of ways to measure
vulnerability (discussed in Chapter 2 of this
document, in the Assessment of Ecosystem
Components [Quigley and Arbelbide 1996] were
developed, and the Integrated Assessment
[Quigley, Graham, and Haynes 1996]). In
general, most measures indicate vulnerability in
areas that are sparsely populated, distant from
metropolitan areas, not economically diverse,
and not experiencing much economic growth.
Of these measures, the socio-economic
resiliency index (map 4-1), timber dependent
communities (table 4-58), and counties
receiving Federal revenue sharing in excess of
PILT (map 4-2) combine to represent areas
economically vulnerable to changing
management direction on Forest Service- and
BLM-administered lands.

Socio-economic resiliency (a composite of
population density, economic diversity, and
lifestyle diversity) is a measure of adaptability to
change. It does not describe current
community vitality or well-being, which may be
good even where resiliency is low. The premise
of the ‘vulnerability approach’ is that changes
can result in loss of jobs and county revenues
that are not readily made up elsewhere.

Of particular concern is the vulnerability of
sparsely populated counties whose ability to

support infrastructure and social services can
be affected by how Forest Service- and BLM-
administered lands are used. These so-called
‘frontier counties’ (44 in the project area) may
lack sufficient population to finance needed
services now or in the future. They are not
expected to share much in the population
growth projected for the project area as a whole.
All of these 44 counties are among the 54
determined to have low socio-economic
resiliency.

Judging the relative economic effects of the
alternatives on people raises a dilemma —
whether the number of people affected or
number of counties affected should be more
heavily weighed. Most of the project area
population (83 percent) lives in 46 counties that
have medium or high socioeconomic resiliency.
Thus, if socioeconomic resiliency is used as an
indicator, a relatively small proportion of the
project area population is likely to feel economic
and social consequences from Forest Service
and BLM land-use choices. Only 17 percent of
the project area population live in counties with
low socioeconomic resiliency (figure 4-51).
However, this 17 percent lives in 54 counties,
each with a responsibility to deliver social
services and maintain the public infrastructure
(figure 4-52). While the number of people
potentially affected may be relatively small, the
number of county governments potentially
affected is large.

Socioeconomic resiliency, although considered
a reasonable indicator of vulnerability at this
broad scale, is not a direct measure of potential
effects. Effects still depend on how the costs
and benefits of changing Forest Service and
BLM land uses are distributed across the
project area.

Table 4-58.

Isolated Timber-Dependent Communities, Project Area.

Oregon Washington

Idaho Montana

Colville, Ione, Kettle
Falls, Republic

Lakeview, Paisley, John
Day, Long Creek, Mt.
Vernon, Prairie City,

Burns, Heppner-Kinzua

Kamiah, Kooskia,
Weippe, Elk City,
Grangeville, Bonners
Ferry, Moyie Springs,
Council, New Meadows

Darby, Eureka, Fortine,

Rexford, Trout Creek,

Seely Lake, Superior,
Thompson Falls

Source: Assessment of Ecosystem Components in the Interior Columbia Basin Including Portions of the Klamath

and Great Basins (Quigley and Arbelbide 1996).
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Investing in Vulnerable Areas or the
Wildland-Urban Interface

An objective common to Alternatives 3 through
7 is to reduce the risk of catastrophic events
(especially fire) at the wildland-urban interface.
This objective serves two purposes: (1) to
reduce risk to people and property at the
urban-wildland interface, while simultaneously
reducing the trend toward difficult urban fire
suppression by land management agencies; (2)
to create a low risk ‘buffer’ around populated
areas so that restoration activities in the
interior can be conducted with less risk that
unintended fire or smoke events will spread to
the interface. Another (and potentially
conflicting) objective common to these
alternatives is to support economically
vulnerable areas.

Balancing achievement of these objectives
means setting priorities and recognizing the
trade-offs. Areas where wildfire risk to humans
is highest, if measured by the number of people
and structures at risk, are the areas that least
need the economic benefits of restoration-
generated employment. These areas tend to
have the highest socio-economic resiliency and
rates of economic growth. Sparsely populated
areas that have fewer people and structures at
risk tend to have lower socio-economic
resiliency. These areas would gain the most
economic benefit from agency restoration
expenditures.

In evaluating the alternatives, ICBEMP
scientists assumed that Alternatives 4, 3 and 6
would concentrate a larger proportion of total
restoration investments at the wildland-urban
interface compared to the other alternatives. It
can be inferred that economically vulnerable
areas would benefit proportionally less under
these alternatives. Furthermore, reducing risk
for those living at the wildland-urban interface
through active management of wildlands can
act as an incentive to encourage further
development in these zones. The effect could be
to decrease the risk on the wildland side while
increasing the risk on the urban side.

Areas with High Risk at the
Wildland-Urban Interface

The Science Integration Team classified areas
according to risk of human ecological
interaction (risk to human life and/or property

from ecological restoration activities and risks
to ecological integrity from human activities)
(Map 4-3). This classification would
presumably be used to set management
priorities for reducing risk at the wildland-
urban interface. Areas identified as having very
high risk of human ecological interaction include:
the Boise/Nampa/Ontario Interstate 84
corridor; the Coeur d’Alene, Idaho area; the
Missoula and Kalispel, Montana commuting
areas, and around Phillipsburg, Montana. Both
the socioeconomic resiliency and economic
diversity of these areas are generally high or
medium. Of these areas, only the far edges of
the Missoula commuting area correspond to
isolated timber-dependent communities.

Areas identified as having high risk of human
ecological interaction include: around Ione and
Republic, Washington; the Highway 95 corridor
south of Grangeville, Idaho; around Orofino,
Twin Falls, Bonners Ferry and Island Park,
Idaho; and around Libby and Fortine, Montana.
Many of these areas lie in counties with high or
medium socioeconomic resiliency and economic
diversity. Some do not. The communities of
Republic, Ione, Fortine, Grangeville, Bonners
Ferry, and Orofino were identified as isolated
and timber dependent. These areas would
presumably benefit from restoration activities in
Alternatives 4, 3, and 6 meant to reduce risk of
wildfire.

Rate of Implementation

Adverse effects on economically vulnerable
areas could result from alternatives designed to
have a slower rates of implementation or if
implementation is slower than planned. Slow
or delayed implementation postpones the
benefits derived from activities. Possible
reasons for a slow rate of implementation or
unexpected delays include new standards for
pre-project ecosystem analysis and new
standards for collaboration with tribes,
governments, Resource Advisory Councils
(RACs), and public interests. How these
standards would affect the rate of
implementation once a plan was approved is
difficult to predict because it depends on the
location , amount, and distribution of activities.

Regarding pre-project Ecosystem Analysis at
the Watershed Scale, the percent of area
requiring analysis (which varies by alternatives,
see table 4-59) does not indicate how much
would actually be conducted during the next 10
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years for two reasons. First, it is not known
whether activities would be proposed in areas
requiring analysis or in less sensitive areas
where ecosystem analysis is not required.
Second, it is not known whether activities
would be concentrated in fewer watersheds
(less analysis) or widely dispersed over many
watersheds (more analysis). Alternatives 1 and
2 do not require ecosystem analysis.
Alternatives 3 through 7 do require it, but with
different timing. Alternatives 7 (outside
reserves), 5, and 4 encourage rapid initiation of
restoration actions early in the decade.
Alternatives 3 and 6 encourage ecosystem
analysis early in the decade, delaying some of
the restoration actions to later in the decade.
Alternative 6 has the additional requirement of
completing all subbasin review in the first year.
From a risk perspective, it could be said that
Alternatives 7, 5, and 4 would take the position
that the risks associated with delaying the
achievement of anticipated ecological, social,
and economic benefits (pending more analysis)
are greater than the benefits of additional up-
front analysis, at least in the short term.
Alternatives 3 and 6 take the opposite position.
It is assumed that short-term up-front
investments in ecosystem analysis (and slower
initiation of activities) in Alternatives 3 and 6
would be rewarded with faster and more
effective implementation of activities in the long
term. Alternative 7 could experience another
source of delay—the difficult task of setting up
the reserves. Considerable study and debate
about final reserve boundaries can be expected.

A slow rate of implementation of timber harvest
activities could especially be cause for concern.
Slow or delayed initiation of activities, on top of
changes in the timber programs experienced
since 1990, could pose potential cumulative
effects on the wood products industry and
counties whose budgets depend on revenues
derived from Federal timber sales. For
example, in the UCRB planning area, the
timber sale program fell from 1.0 billion board
feet (bbf) in 1990 to 290 mmbf in 1994. All
alternatives would show a first decade increase
in timber volume harvested compared to the
past few years (figure 4-53). Firms and workers
in the wood products industry that have
persevered through recent declines could be
permanently affected by slow initiation of
activities for those alternatives that would show
a first decade increase in timber volume.
Temporary mill closures and layoffs can become
permanent, resulting in a departure of labor
and capital from some rural communities. This
may be an inevitable cost of a long-term change
in management strategy; however, such losses
would represent an unintended consequence of
the alternatives if they resulted from a short-
term delay in implementing a strategy that
would otherwise avoid this outcome. Of course,
mill closures and job losses can occur even with
rapid implementation if new management
direction shifts harvest out of a mill’'s supply
area (assuming alternative timber sources are
not available).

Table 4-59. Area Requiring Ecosystem Analysis at the Watershed Scale
in the First Decade, UCRB Planning Area.
Alternative 1 2 3 4 5 6* 7
Percentage of Forest Service- and BLM-administered land where
Ecosystem Analysis would be required prior to conducting activities.
Forest Service/BLM 0 0 42 29 20 71 19
Forest Service 0 0 60 41 30 81 22
BLM 0 0 8 6 1 51 12

The actual area requiring Ecosystem Analysis for Alternatives 3 through 7 could be less if activities would not
affect species/habitats noted in Standard EM-S8. See Standards EM-S7, S8, S9, and S10 in Table 3-5.

! Alternative 6 does not include the large blocks of native rangeland area where Ecosystem Analysis is re-
quired under standard EM-S10.
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Public Participation and
Collaboration

Alternatives 3 through 7 include several
objectives meant to improve the participation of
tribes, State and county government, Federal
agencies, Resource Advisory Councils, and
public interest groups in the planning,
implementation, and monitoring of land
management strategies and activities. Some of
these objectives refer to helping communities
achieve their economic goals. Some refer to
improving efficiency in the delivery of goods and
services from Forest Service- and BLM-
administered lands. Most of these objectives
could probably be achieved through current
management direction in Alternatives 1 and 2.
However, instituting additional direction in
Alternatives 3 through 7 should improve agency
effectiveness at public participation and

responsiveness to public needs. The objectives
would not change the different values people
hold, but they should improve understanding
among the competing interests and improve the
public acceptance of management strategies so
that plans can be implemented with more
consistency and predictability.

Effects on Quality of
Life of Project Area
Residents

Understanding Quality of Life

Quality of life is characterized by an array of
factors, many of which are not directly
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influenced by Forest Service and BLM
management decisions. Factors include an
area’s economic diversity, scenic beauty, crime
rate, levels of income and employment,
employment security, environmental risk
(pollution, health hazards, natural disaster),
voting rates, infrastructure, medical care,
education, and commercial services. The
relative importance of these factors differs for
each individual depending on his or her
personal values, occupation, economic status,
and other factors. Quality of life refers to the
satisfaction people feel for the place they live
and for the place they occupy as part of it.
There is no one comprehensive way to measure
how the alternatives affect the quality of life of
project area residents. As with most change,
some people would receive a disproportionate
share of the benefits while others would bear a
disproportionate share of the costs.
Accordingly, some may feel their quality of life
would improve while others may feel a decline.
In order to address how residents of the project
area may perceive their quality-of-life change as
a result of the proposed alternatives, a few very
generalized viewpoints are used for illustration.
Viewpoints are offered for two categories of
project area residents and two categories of
project area counties. As with any
generalization, exceptions are easy to find, but
these viewpoints reflect the major concerns
raised in the scoping process and the issues
frequently voiced at public meetings held
throughout the project area.

Different Viewpoints on Quality
of Life

Individuals

Population growth and demographic change is
the most powerful source of change in the
project area. Neither population nor
demographics is influenced by alternatives (or
by Federal land management in general). These
changes are, however, quite important in
shaping public preferences on how public lands
should be managed. Population growth,
especially from in-migration, causes shifts in
economic, political, and social power.

Rural Residents with Traditional Lifestyles

Population growth and demographic change
can be troubling to people whose sense of place,

social status, or economic well-being is
grounded in traditional occupations and
lifestyles. This is relevant to public land uses
because the economic opportunities and
traditional lifestyles for this group are often
closely tied to nearby Federal lands and to
resource industries. People and communities
hoping to preserve these traditional lifestyles
look to Federal land managers to make land-
use choices that support the lifestyles they
value (and that appear threatened by new
people, new values, and new money). They
appreciate and support efforts to improve
ecosystem conditions and reduce environmental
risk, but often feel they bear most of the social
and economic consequences of trading off
commodity production for more ecosystem
benefits. They generally feel that a less costly
trade-off can be found. For these people, the
preference order among alternatives might be
Alternatives 5, 3, 4, 1, 2, 6, and 7. Alternatives
1, 2, and 5 would have less restrictive
standards, inferring more local flexibility.
Alternatives 1, 3, 4, and 5 would have relatively
higher output levels. Alternative 7 would likely
be seen as too restrictive and unpredictable.
The preference order presumes that timber
harvest and livestock grazing can coexist with
improved protection of environmental values,
and that local flexibility may be the best way to
accomplish this.

Urban and Newer Rural Residents

For others, population growth and demographic
change is adding to their quality of life. For
most people in the project area, economic
prosperity does not depend on the amount of
timber or livestock produced from Forest
Service- and BLM-administered lands. Most
jobs are found in other sectors. Lumber and
meat are readily available at reasonable prices
regardless of production levels on agency lands.
Growth in rural communities provides improved
cultural amenities and economic services that
enrich their enjoyment of small town living in
the highly scenic western landscape. Many
people bring with them outside sources of
income not directly tied to the land, and often
their relationship to the land is different than
that of long-time residents. This is relevant to
public land uses because these people value the
surrounding Federal lands more for scenic,
recreation, and aesthetic values. They look to
Federal managers to make land-use choices
that do not compromise these values. From
this perspective, quality of life is best served by

TABLE OF

CONTENTS




a departure from traditional land uses like
logging, livestock grazing, and mining.
Preferences among the alternatives would likely
hinge on reducing the undesirable effects of
these uses. Lower production and strict
operating standards may be the preferred
approach. From this perspective, the order of
preference for some people might be
Alternatives 6, 2, 4, 3, 5, 7, and 1, based in
part on activity levels and in part on a
preference for more detailed standards
perceived to lessen risk to environmental
values. Alternatives 3, 4, 6, and 7 offer more of
these detailed standards. Alternatives 2, 6, and
7 would have relatively lower activity levels.
Alternatives 1, 4, and 7 would carry an
additional element of uncertainty, though each
for different reasons: Alternative 4 may appear
too aggressive, Alternative 7 may seem too
restrictive and risky, and Alternative 1 has an
unreliable implementation history. Trading off
commodity production for less environmental
risk and greater ecological benefits may seem a
good option since few consequences would be
experienced.

County Government
Rural and Frontier Counties

Some county commissioners are concerned
about their ability to provide social services and
support infrastructure when budgets grow
tighter, due in part to reductions in revenue-
sharing from the Federal lands within their
counties. Economists share this concern,
especially for sparsely populated counties with
low economic resiliency. Some counties are
experiencing increases in social distress,
caused in part by employment losses in the
forest products industry. This distress comes
at a time when county budgets are least able to
cope with the increased need for social services.
Whether or not employment losses stem from
changes in Federal land use, these counties
look to Federal land managers to make land-
use choices that help soften the effects of the
changes they are experiencing.

To these counties, the most important quality-
of-life issue may be providing adequate services
to their citizens. While a majority of counties in
the project area probably fit this category to
some degree, only a small share of the total
project area population lives here. Alternative 5
might be most favored by this category because
timber and livestock priority areas overlap

many of the most economically vulnerable
counties. Alternatives 2 and 3 might follow in
preference. Alternative 4 is potentially
favorable because of high activity levels, but it
is uncertain what proportion of these activities
will be concentrated around high-risk urban
areas versus in the less populated counties.
Alternative 6 would be similar to but less
favorable than Alternative 4. Alternative 1, as
current direction, has proven unreliable and is
generally not likely to be favored. Alternative 7
is unlikely to be favored.

Metro and Growth Counties

For metro and growth counties, the challenge is
not adapting to job losses but managing rapid
growth. These counties are generally
economically diverse and resilient and
becoming more so. These counties might look
to Federal land managers to make land-use
choices that reduce the risk of wildfire and
smoke to their growing population. To these
counties, the most important quality-of-life
issue might be the safety of their citizens at the
wildland-urban interface and the desire to
maintain or enhance the amenity values
thought important to continued economic
prosperity. While a minority of counties are in
this category, a large share of the project area
population lives here. This category is likely to
favor Alternatives 4 and 6 because those
alternatives emphasize aggressive risk
reduction at the wildland-urban interface and
aggressive restoration in general. This assumes
people would accept higher short-term risk
from prescribed fire, logging, and other
restoration activities near populated areas so
that long-term risk is reduced. For those not
tolerant of higher short-term risk, Alternatives
2 and 3 might be most attractive. Alternative 5
may be relatively less attractive in the timber
and livestock priority areas, but attractive
elsewhere. Alternative 1 would involve more
risk from wildfire and more risk to aesthetic
values from traditional management, and may
be less favored for this reason. Alternative 7
would likely be least favored because of the
high risk of catastrophic natural events.

Some high growth, economically resilient
counties might desire to sustain traditional
lifestyles and occupations even though these
lifestyles and occupations are not important to
their economic well-being. These counties
might view Alternatives 2 through 6 roughly the
same, recognizing that the trade-offs are
counter-balancing.
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These example scenarios show the differences
in how people and governments perceive quality
of life and the role of Federal lands in
supporting it. Most would agree that
everybody’s quality of life benefits from
improved ecosystem conditions and lower
environmental risk. Disagreement arises over
who bears the costs and if the trade-offs are fair
and necessary. People who count their loss of
lifestyle or livelihood as the cost of improved
ecosystems may feel a decrease in their quality
of life. People who do not bear any direct cost
for increased ecosystem benefits are likely to
feel their quality of life has improved as a result
of management that produces these benefits.

Risk and Uncertainty

Long-Term Predictability

The long-term predictability of outcomes is
influenced by at least three major factors. First
is the likelihood that natural systems will
behave as expected. It is thought that
ecological systems with more predictable and
less extreme disturbance regimes will provide
for more predictable human uses. A
consequence of managing for more predictable
disturbance regimes in the long term is that
short-term predictability is likely to suffer.
Secondly, a land-use strategy that is more
responsive to social values (particularly where
written into law, as with the Endangered
Species Act) has a better chance of being
implemented as planned, conferring a higher
predictability for human uses. Third, land-use
strategies that can be implemented at a cost
reasonably in line with historical funding levels
are more likely to be funded, providing goods and
services for human use as projected in the plan.

Short-Term Predictability
In the short term, predictability is mostly a

function of how much a new management
strategy departs from what is known, especially

from knowledge gained through personal and/
or documented experience. Given that
Alternatives 3 through 7 include fundamentally
new management strategies, both in methods
and desired outcomes, short-term uncertainty
seems greatest for these alternatives. Detailed
standards have been included to varying
degrees in Alternatives 3 through 7 in an
attempt to solidify processes for achieving
desired outcomes. While this may provide some
short-term confidence in implementation, there
is insufficient experience with this new
landscape disturbance approach to confidently
predict that outcomes will be exactly as
predicted. Alternatives 3, 4, 6, and 7 also entail
risk of escaped prescribed fire, unintended
smoke pollution, or scenic degradation
resulting from active vegetation management,
timber harvest, and prescribed fire at the
populated wildland-urban interface. Alternative
3 includes additional uncertainty because of
inability to predict how the ‘local emphasis’
would be implemented. Alternative 5 should
offer comparably more certainty because
‘priority areas’ offer more clarity in management
priority and include standards that give
managers more flexibility to apply local
knowledge, perhaps improving the predictability
of outcomes. A potential long-term risk from
more local flexibility may be inadequate
consideration of landscape-scale conditions.
Alternative 7 offers comparative certainty in the
management of reserve allocations, but much
uncertainty about what will happen to these
reserves when left to natural disturbance
processes. Alternative 1, built on the premise
that sustained yield of timber would sustain the
underlying forest processes, was designed to
offer a high degree of predictability in the
supply of timber. With a rejection of this
premise, Alternative 1 is no longer thought very
predictable. Alternative 2 might offer the most
certainty if interim direction provides for legal
compliance. The agencies also have some
experience with Alternative 2, so predictability
is a little higher. This discussion is limited to
comparative predictability of outcomes, not
their comparative desirability.
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Effects of the
Alternatives on
American Indians

Assumptions

The following major assumptions were made by

Service will provide an important part of
biological requirements of healthy and

traditionally important habitats). The
identification, understanding, and
protection of ethno-habitats in consultat
with affected tribes will provide for the
cultural needs of ethno-habitats.
Considering both biological and cultural

planning and management will help to
provide for healthy, sustainable, and
useable habitats.

the Science Integration Team (SIT) during their

evaluation of alternatives:

OTribal involvement in decision-making will

OThe presence of culturally significant
species within evaluated habitats will be
used as an index of success in meeting

the

sustainable ethno-habitats (socially and/or

ion

components of ethno-habitats in land use

provide needed cultural information and
tribal feedback and will ensure the success
of actions (meaningful consultation,

responsibilities to protect trust resources,
cultural uses, and habitats (ethno-habitats
included).

protection of treaty reserved rights) under

each alternative.

O Protection and/or restoration of habitats
and ecosystems by the BLM or Forest

and non-Indians in areas of social,
economic, political, and Federal land
managing concerns and needs.

00 Many commonalities exist between Indians

-

Summary of Key Effects and Conclusions

0 Generally, Alternatives 3, 4, 6, and 7 would provide the best response to agency need for appropriate levels
of government-to-government consultation (see table 4-60). This is expected given that Alternatives 1 and 2
would not address the inconsistencies in tribal consultation between agency units or emphasize a more
effective consultation process as found in Alternatives 3 through 7. Also, Alternatives 5 and 7 would limit
opportunities for consultation and access to agency policy-making by providing up-front structure to
management decisions through identified priority or reserve areas. Alternatives 4, 6, and 7 appear to be
most responsive to Federal trust responsibilties and tribal rights and interests, as these alternatives would
provide highest levels of habitat consideration for trust resources.

0 Alternative 5 would provide fewer opportunities for collaboration or consultation with tribes (table 4-60)
because it makes decisions for management emphasis on different areas across the project area.

O Alternatives 3, 4, 6, and 7 would be most responsive to those issues of interest to tribes (table 4-61). This
includes provisions for ethno-habitats and for culturally significant places and resources in management
decisions. The collective reasons for this are based on how these alternatives would provide for: (a) a
meaningful agency-tribal consultation process; (b) projections of ecological integrity trends; and (c) overall
aquatic and terrestrial projections of identified tribal interest species’ habitats rated for viability concerns.

O Tribes share an over-riding concern and interest for healthy functioning ecosystems in the project areas, and
for land management that would provide biophysical trends toward their socially desired range of future
condition (Table 4-62). Those alternatives that appear most responsive to such federal trust responsibilities
and tribal rights and interests are Alternatives 3, 4, 6, and 7 as they would provide the highest levels of
consideration for major ecosystem components, such as aquatic integrity; rangeland and forestland
regulation processes, patterns, functions and structures; and hydrologic systems.

0 The alternatives differ in the rate and degree at which trends in ecological integrity would occur due to a
combination of factors including: (a) differing rates in application of aquatic and riparian habitat
protections as found in Alternatives 2 through 7 and especially Alternatives 3, 4, 6, and 7; (b) method of
land management activities; and (c) the primary factors contributing to composite ecological integrity and
landscape ecology trends (see the Composite Ecological Integrity section). These would benefit most under
Alternatives 3, 4, 6, and 7.
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0American Indian peoples, who have long
occupied the project area, possess cultures,
concerns, and needs that vary from those of
the general public.

0Although tribes have individual identities
and relationships with the U.S.
Government, there are some common
interests and concerns, which may be
affected by the alternatives.

OKey issues, held by most tribes, could be
used by the SIT as criteria to evaluate the
effects of the alternatives on the tribes.

A panel session specific to tribes was an
adequate approach to provide a social SIT
evaluation of the alternatives’ effects on
American Indian tribes.

Discussion: Those interests used to develop
this section (that is, interests that were
discussed during the tribal panel and those
raised in ICBEMP meetings with tribes)
should be understood to be an artificial
collapsing of project area-wide tribal issues
and concerns. In fact, the tribal panel
resisted the process used in their meetings to
identify seven criteria for evaluating EIS
alternatives. Thus, the very way tribal
issues are displayed and currently
understood is perhaps best seen as a
beginning point for future agency-tribal
relations.

OFederal agencies’ legal authority to carry out
trust responsibilities to tribes extends
beyond strict legal obligations.

0 Assumptions identified in other subject
areas concerning ecosystem health are also
applicable to the American Indian tribes’
evaluation.

The following assumptions were made by the
EIS Team:

OEach tribe represents a sovereign
government dependent upon the U.S.
Government to protect and promote its
individual right to self-determination.
American Indian tribes have interests and
legal rights that must be considered by BLM
and Forest Service agencies in the project
area regardless of whether the tribes are

federally recognized through treaties or
executive orders. Those tribes that have
had their Federal recognition terminated in
the past and later reinstated often continue
reserved treaty rights and/or legal resource
interests, such as water rights in old
reservation/allotment lands.

(0 Each tribe has separate areas of interest
(see Appendix C). Each tribe has rights
and/or interests in fishing, hunting,
gathering, and livestock grazing on off-
reservation public lands. Tribal
involvement at broad policy levels is just as
significant as at site-specific levels in order
to protect tribal rights and interests, which
are a baseline for examination of Federal
trust responsibilities to tribes. Pre-existing
rights reserved through treaties or executive
orders, and rights to self-determination
(including social well-being), have varying
legal obligations for agencies. Agencies
have responsibilities to restore habitats that
have been degraded.

0 Both the tribal panel and many comments
from tribal representatives suggest there
exists an intrinsic set of relationships
between the cultural uses, water-land well-
being, and social well-being subject areas,
without real conceptual boundaries. An
assumption was made that much of the
ICBEMP’s various functional approaches
would parallel primary tribal interest and
help build toward an evaluation of effects on
tribal trust resources, assets, and interests.
(This is explained in the Effects on
American Indians/Tribes, later in this
chapter). Consequently, the four American
Indian subject subsections are interrelated
and dependent on the findings of the other
subject areas, especially Landscape Ecology,
Aquatics, and Terrestrial.

Causes of Effects on
American Indians/Tribes

The causes of the effects of the alternatives on
American Indians and tribes were differentiated
between those effects that were the result of
general historical to current trends for all
alternatives, and those that would be the result
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of management actions from one or more of the
alternatives. Causes of effects include the
following:

O Significant long-term historical trends away
from natural ecosystem processes, loss of
habitat integrity and/or connectivity for
some species of cultural significance (ethno-
habitats included), decreases in fine-scale
biodiversity, and increases in broad-scale
ecosystem homogeneity (that is, losses in
dynamic and resilient ecosystems to the
extent that they adversely affect American
Indians and their socio-cultural systems).

O Vacillation in Federal Government policies
toward tribes from a cultural assimilation to
political and cultural integrity philosophies.

0 Encroachment of American society on
American Indian/tribal rights and land-
based interests. This has affected the
cultural integrity of tribes and traditional
communities and caused losses in access to
culturally significant species, useable/
sustainable species levels, healthy habitat
conditions, ecosystem health, and place
integrity.

O Lack of acknowledgment of tribes’ legal
standing and rights or needed involvement
in policy and management activities.

O Agencies’ lack of understanding of American
Indian cultures, interests, issues, needs,
value systems, or organizational structures.

ONo consistent approach to tribal-agency
relations and agency units. A history of few
or no Federal agency policies until recently
to address the many Federal legal
responsibilities and American Indian/tribal
interests.

0No emphasis on a multi-scale management
strategy to address tribal rights, interests,
or concerns (for example, no multi-scale
prioritization of tribes’ culturally significant
habitats in agency planning/policies).

O Forest Service and BLM use of NEPA project
planning timelines to drive dialogue
between tribes and agencies in tribal
consultation activities, to the extent of
limiting mid- and broad-scale approaches to
agency-tribal relations and resolution of
fine-scale tribal issues

OTribal concerns for the agency decision-
makers’ accountability and effects of their
actions, due to a scarcity of cooperative
agency-tribe experiences working toward
shared goals, and to differences in
organizational interests/directions and a
general lack of trust between tribes and
agencies.

0 Movement of agency personnel for
promotion and advancement, which tends
to maintain agency-tribal relationships in
the early stages of development.

OInsufficient funding to allow the tribes to
participate in this process to the extent they
wished.

0 Disagreement between tribes and Federal
agencies regarding the nature of the Federal
trust role on off-reservation public lands.

Methodology: How
Effects on American
Indians/Tribes were
Estimated

Evaluation Methods for Habitat
Trends

To examine effects on culturally significant
resources and tribal assets, a general listing of
known species of tribal interest was created.
Because tribes have maintained a proprietary
interest in certain resources and places, which
may also have cultural (including spiritual)
significance to a tribe, disclosure of this
information would breach confidentiality. To a
degree, this limited the information available to
the SIT and their evaluation. However, there
was sufficient information to provide a broad-
scale analysis of identified species along with a
preliminary evaluation of the alternatives’
effects on tribal interests.

A set of project area-wide culturally significant
species was identified using both
anthropological literature and input from a few
tribes. From this preliminary effort to identify
species, approximately 190 plant species, 70
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animal species, and 35 aquatic species (biased
toward fish species) were identified as having
historical or current use. This constituted a list
of “tribal interest” species for this project.
Recognition is made that this species listing is
preliminary, drawn from scientific literature for
purely analytical purposes, not specific to a
particular tribe or tribal area of interest, and
not strongly founded in tribal consultation.
However, it was considered an adequate effort
to begin identifying those species groupings and
habitats for habitat trend analysis in order to
inform basin tribes about habitat conditions
and general trends. Such information was
considered necessary to address habitats of
traditionally/socially importance (ethno-
habitats) and species population trends issues.

The list of culturally significant species was
then reviewed to identify “core” species of
importance, for the sole purpose of narrowing
the list to a manageable number that could be
analyzed. The core list of species of tribal
interest was then matched to a list of known
species viability concerns. Aquatic species
included 7 salmonids and 18 other narrowly
endemic and sensitive fish with viability
concerns and of potential tribal interest. A total
of 70 terrestrial species of tribal interest were
recognized, of which 9 had associated viability
concerns. For plants of tribal interest, 86
species were identified as a “core” selected
group of species to be considered, and one was
found to have a viability concern. These 35
species of identified tribal interest were
examined for habitat trends through viability
panel assessments (SIT Terrestrial and Aquatic
reports).

In addition to species viability assessments, all
70 wildlife species of identified tribal interest
were examined for general trends in habitat
conditions (see Table 2-30 in Chapter 2).
Although intended only to provide an indication
of habitat trends, some inferences are made as
to how responsive alternatives might be over
the 100-year period.

Estimation of Effects on
American Indians/Tribes

A social evaluation of the EIS alternatives was
conducted by use of three social panels, one for
representatives of affected American Indian
tribes, one for the Eastside EIS, and one for the
UCRB EIS. The American Indian tribal panel

was composed of representatives from 14
affected tribes representing interest in both EIS
areas. (See the Social SIT evaluation report for
more information on the panels.)

The methods used on assess effects to
American Indian tribes are primarily qualitative
and based on selecting key indicator variables
and emphasis areas on which tribal issues
appear to focus. Those important emphasis
areas are generally weighted toward healthy
ecosystems and useable/accessible ethno-
habitats, integrity of culturally important places
and provisions for cultural uses, cultural
survival, and social needs. These topics were
then used to identify SIT evaluation information
in terms of the following:

0 Landscape ecology conditions that are
stable/resilient over time, and/or trends
toward the historical range of conditions;

O Aquatic and terrestrial conditions, habitat
trends, and species populations trends
where there are viability concerns;

O Healthy, sustainable, and useable habitats
(including ethno-habitats) and culturally
significant species populations without
viability concerns for tribal needs; and

[ Social-economic conditions or trends that
paralleled or addressed components of
agency-tribal relations, and social and
water-land well being.

Effects of the
Alternatives on
American Indians/Tribes

In addition to the information provided in the
previous section on Human Uses and Values,
this section describes the effects of the
alternatives on the American Indian tribes and
communities in the region and their traditional
lifeways. Background information for this
section has been derived from a long-term and
ongoing dialogue with the many affected tribes
and Indian communities involved in the Interior
Columbia Basin Ecosystem Management
Project. Since December 1993, tribal liaison
staff of the ICBEMP have initiated many staff-
to-staff meetings with all affected tribes and
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several government-to-government meetings
between agency decision-makers and tribal
councils. Other sources of information include
the Evaluation of Alternatives (Quigley et al.
1997). review comments, written submissions
provided by tribal representatives, an
understanding of the tribal issues described by
Hanes (1995), and the seven primary issues
taken from tribal panel discussions (Birchfield
et al. 1996). Four topic areas based on tribal
issues and concerns are used here to describe
the alternative effects on American Indians/
tribes: (1) agency-tribal relations; (2) cultural
uses; (3) water-land well-being; and (4) social
well-being.

Agency-Tribal Relations

The basis for Federal agency relations with
tribes is derived from the U.S. Government’s
special relationship with American Indian
peoples and tribal governments, along with
Federal common law jurisprudence forms.
Federally recognized tribes are sovereigns that
have special legal status and relations with the
U. S. Government; however, Federal agencies
are also responsible to both to American
Indians and tribes through the direction
provided by all three branches of the Federal
government. Congress has adopted laws and
policies that acknowledge and promote tribal
self-determination and the social-well being of
tribes and their members. (See chapter 2,
section on American Indians.)

A tribal panel reviewed the alternatives and
their associated direction and identified a
general distinction between Alternatives 1 and 2
and Alternatives 3 through 7 (table 4-60).

Table 4-60 shows a relative ranking of 1, 2, or 3
to indicate a range from most to least,
respectively, on how accessible tribes would be
to policy and project decision processes, based
on qualitative information and the description
of the alternative. This chart provides a
qualitative ranking of alternatives based on two
primary subject areas of tribal-BLM /Forest
Service agency relations:

OTo provide a relative ranking for effective
consultation, the following were considered:
the relative degree that alternatives would
allow for consistency in inter-agency,
region-wide consultation policies/
guidelines; and tribal government access to
agency decision-making elements.

OTo provide a relative ranking of effects on
resources and lands associated with
contemporary Indian interests, a qualitative
assessment was made as to how
alternatives: (a) would allow for the
continued exercise of tribal treaty reserved
rights to hunt, fish, gather, trap, and graze
livestock to be exercised; (b) would provide
water quality/quantity and access to trust,
traditional, or treaty resources and assets,
and (c) would implement levels of activities
displayed in tables 3-6 and 3-7 (Chapter 3).

Currently both the BLM and Forest Service
have or are developing national policy guidance
covering each agency’s responsibilities for
consultation with federally recognized tribes.
Such direction is general and would apply to
the respective agencies for all alternatives. The
effect of Alternative 1 is that it would promote
existing inconsistencies in agency approaches
to consultation practiced by the various BLM or
Forest Service administrative units. Alternative

Table 4-60. Relative Effects on Agency-Tribal Relations, Project Area.
Altematives
1 2 3 4 5 6 7
Effecive  Consuliation 3 3 1 1 2 1 2
Trbal Rights and Interests 3 3 2 1 3 1 1
1 = most accessble to policy and project decision  processes
3 = least accesshble to policy and project decision  processes
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2 may provide greater incentives for agency
units to establish dialogue with tribes, but it
also would not provide for consistencies in
consultation practices between agencies, agency
units, or regional groupings of agency units.

Under existing BLM and Forest Service regional
guidance and land-use plans, management
actions addressing the Federal Government-to-
government relationship with tribes under
Alternatives 1 and 2 have little and/or varying
direction to address Federal legal
responsibilities toward tribes. Also, these
alternatives largely are a reflection of historical
and current direction. When dialogue does
occur between agencies and tribes, it is
typically within the context of agency business
and the NEPA process rather than being a
government-to-government driven dialogue
process. Agency expectations for responses to
their inquiries within specified regulatory time
frames, which legally apply only to Federal
agencies, maintain stress on agency-tribe
relations.

In addition, there would continue tobe little
direct respresentation of affected tribes’
perspectives within agency organizations, since
few American Indians with a cultural or tribal
affiliation background from the project area
work in the Forest Service or BLM.

Alternatives 1 and 2 would not provide for a
program approach to agency-tribe relations at
administrative unit levels. However,
Alternatives 3 through 7 recommend use of
tribal liaisons or liaison functions, to help meet
the intent of effective consultation. These
alternatives also are expected to bring about
enhanced agency-tribe relations through
effective approaches in communication and an
emphasis on a balance of agency policy,
program, and project level participation of
tribes.

These factors, along with past organizational
barriers to shared financial and cooperative
work activities, may become increasingly
significant as tribal governments continue to
take on responsibilities previously performed by
the Bureau of Indian Affairs. This may be
especially true of the Shoshone-Pauite Tribes of
the Duck Valley Reservation, which adopted the
provisions of the Self Governance Act of 1975,
and the Confederated Salish and Kootenai
Tribes of the Flathead Reservation, which
adopted the provisions of the expanded Self

Governance Act of 1994. (This act authorizes
interested tribes to, among other things,
become more involved in public land
management activities, such as grazing,
forestry, and recreation. Self-governance is
essentially an expansion of self-determination
policies, extended to all Department of Interior’s
programs in off-reservation settings.)

Alternatives 3 through 7 provide for more
effective consultation processes based on an
approach to identify, understand, and work
toward resolving conflicts through a
relationship characterized by on-going dialogue
between agencies and tribes. As time passes
and relations are developed on the basis of
effective consultation, and as habitat trends
access and conditions are addressed, it is
expected that agency-tribal relations will
improve. If effective consultation occurs
concurrent with NEPA-driven processes and
also outside of such legislative act processes as
intended under Alternatives 3 through 7, this
should cause fewer posturing actions/
statements, project appeals, and lower risk of
vulnerability to Federal legal responsibilities.

Alternatives 3 through 7 would also enhance
the development of a tribal self-governance
program and more effectively support tribal
self-determination than Alternatives 1 and 2.
This same group of alternatives would direct
both agencies to uniformly develop meaningful
ongoing relationships with affected tribes and
include American Indian communities. The
objective TI-O1 and its companion standards
and guidelines direct the BLM and Forest
Service to develop dialogue with affected tribes/
communities. The only distinctions among
alternatives are seen in guidelines, which are
suggested techniques developed specific to
either the EIS area or to the first two
alternatives.

Alternative 5 and 7 both place limits on
opportunities for consultation and access of
Indian peoples to agency policy making, as a
result of up-front structure to management
decisions through identified priority or reserve
areas. Alternative 5 has management priority
areas, which were developed with a focus other
than tribal interest and concerns for cultural
uses and social-economic needs. Alternative 5
additionally places tribes and their collective
needs in more contrasting relationships with
the BLM and Forest Service than they have
traditionally experienced, given management
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emphasis across the project area. This could
result in greater differences in how tribes
perceive the agencies’ management, and could
create a greater distinction in how tribes
attempt to focus their relationships with agency
units and seek issue resolutions. Alternative 7
designates reserves that restrict tribes’
involvement in the decisions for and use of
those areas in the future.

Cultural Uses

American Indians’ cultural uses of the project
area typically have a basis in their individual
cultural traditions and seasonal subsistence
patterns, which sustained bands and their
cultural systems through thousands of years.
These traditional cultural practices were project
area-wide, and even a sample seasonal round
would cross through a wide range of landscapes
(see Chapter 2). Even contemporary cultural
practices potentially involve acquisition or use
of hundreds of species and use of numerous
ethno-habitat types by a traditional user over a
period of a year. Traditional uses considered
here include Indian peoples’ sacred values and
uses of the landscape and cultural places.

Access is a critical factor to American Indian
peoples with regard to a wide variety of issues,
including cultural practices such as harvests of
resources, values and uses of sacred areas/
places, and cultural survival through passing
knowledge between generations. The presence
of healthy and sustainable populations of
culturally significant species at ethno-habitats
is not sufficient if access to such familiar
habitat areas is precluded by physical barriers,
socio-cultural restrictions or change in land
ownership.

Alternative 7 poses some limitations of access
within in reserves that may restrict the full
range of Indian cultural uses despite an agency
understanding that reserved rights to habitats
and resources must be permitted or addressed
through a consultation process with affected
tribes and communities (table 4-61). However,
effects on the integrity or quality of these same
places may be adverse to tribal rights and
interests. Alternatives 3 through 7, and
especially 4 and 6, may limit access in some
areas where roads may be reduced or use
restricted. In the case of Alternative 4, this
limitation may be beneficial to tribal interests.

Because of the strong connection of cultural
uses to water-land well-being, some of the
discussion relevant to hunting, fishing,
gathering, trapping, and livestock grazing is
examined in this subsection.

Table 4-61 elements were rated relative to each
alternative using a 1, 2, or 3 to indicate a range
of most to least able, respectively, to benefit the
tribal issues/rights to access, places, and
ethno-habitat protection. The latter category is
weighted toward fishing and hunting because
more information at this broad analysis scale is
available concerning associated habitat trends
as compared to gathering activities.

This table attempts to identify some key
elements of American Indian cultural uses as
they are relevant to alternatives’ directions and
management actions; alternative direction for
an effective consultation process; constraints
on tribal access to both ethno-habitats and
other socio-cultural places; and issues similar
to those used to address the Quality of Life
topic. (See table 4-60 and the Human Uses and
Values section.) The ranking of access by
alternatives takes into consideration both
access to decision making and changes in road
densities. The protection of places considers
access, integrity of setting, and the elements of
agency-tribal relations.

The cultural significance of many American
Indian places is often based on socio-cultural
values and related to multiple cultural systems.
Thus, a place may derive its cultural meaning
and value from more than one cultural system
(religious, economic, political, and/or social),
and its significance is often based on more
than on important past events or a small group
experience(s).

The importance of sharing cultural experiences,
values, and information between generations,
and the significance of these activities for tribal
cultural survival, are at the heart of tribal
issues of access to culturally significant places
and resources. Provisions of road access were
considered in Chapter 3 through standards and
objectives. Allowance for American Indian
elders with regard to access to places (including
ethno-habitats) has implications for tribal
cultural survival and other areas of individual
tribal social well-being and tribal sovereignty.
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Table 4-61. Relative Effects on Cultural  Uses, Project Area.
Altematives
1 2 3 4 5 6 7
Access 1 2 1 1 1 2 3
Places 3 2 1 1 2 1 1
Ethno-habitats useability 3 2 2 2 3 1 1
1 = most able to beneft ftibal issues and rights to access, places, and ethno-habitat protection.
3 = least able to beneft tibal issues andrights to access, places, and ethno-habitat protection.

Alternatives 1 and 2 recognize the importance
of places to American Indians through
implementation of existing laws such as the
National Historic Preservation Act and regional
policies. Alternatives 3 through 7 would
provide similar direction, but it is designed to
be achieved through the consultation process
with tribes and to recognize place attachments
across unit and agency boundaries. The effect
is expected to help bring about greater
sensitivity toward and incorporation of tribal
interests in agency land management.

Water-Land Well-Being

Water-land well-being refers to tribal
perceptions and values of water, water systems,
and the land (including natural ecosystems and
their components and processes), and reflects
the recognition of their interrelationships
(ecosystems). Indian people and their tribal
governments are interested in the overall
condition and health of the Northwest region’s
environment as well as in their respective
homelands. These concerns are often
expressed in terms of a tribe’s area of interest,
where people have traditionally lived and
practiced land-based lifeways.

The continued importance of these lifeway
patterns is reflected in gathering activities,
religious practices, and place attachments
specific to sites, landforms, and environment/
habitat types. All aspects of ecosystems
including water, soils, habitats, species
groupings, landscape conditions, and air are
viewed as interconnected through the collective

socio-cultural values of each individual tribe.
The tribal panel expressed greater concern for a
“water-land” subject area, in comparison to
such issues as economic opportunity.

There is some difficulty in describing effects on
tribes and/or Indian communities, which stem
from Federal agencies’ actions on ecosystems
and culturally significant species and habitats.
It requires understanding differences between
the desired range of future conditions (DRFC) in
context of tribal needs and rights, and the
historical range of variability as a base line for
understanding trends in habitat conditions.
The project has an imprecise understanding of
how tribal governments’ might characterize
appropriate desired conditions in light of the
ecosystem’s current capabilities. However, the
distance between the project’'s DRFCs and the
natural range of variability is thought to be
greater than those desired by some tribal
governments, especially in the area of overall
ecosystem integrity and aquatic system values.

Water

The concerns and issues involving water are
broad and related to a host of tribal rights,
social-economic needs, cultural uses, and
property interests. Tribal governments are
especially concerned about water quality and
quantity, hydrologic functions, aquatic systems’
integrity, and soil integrity within the
ecosystem. This section addresses the first two
aspects of tribes’ water concerns.

Water quantity issues were not directly
addressed by the science team owing to the
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fine-scale nature of the issue. Thus, many of
the specific outcomes of interest to Indian
people concerning lakes, streams, rivers,
riparian areas, and wetlands and their
relationships to systems and processes that
support habitats and species will need to be
addressed through discussions at the site-
specific analysis and multiple-scale
management levels. Alternatives 4 and 6 would
offer more flexibility within riparian and
wetland habitats than Alternative 7, by
permitting restoration, conservation, and those
production activities that would not be expected
to degrade habitat conditions. Consequently,
these alternatives would both place risks on
riparian and wetland habitats as well as provide
more provisions to improve degraded habitat
conditions. Alternative 7 would assist these
water-dependent habitats largely through
restrictions of human actions in aquatic systems.

Although the Science Integration Team was
unable to address water quality directly, a
potential indicator of project area-wide water
quality is suggested by cold water fish habitat
trends and the varying overall protection for
aquatic resources provided in each alternative.
The SIT evaluation of cold water fish suggest
Alternatives 1 and 5 followed by Alternative 2
would have a decrease in aquatic habitat
trends. Alternatives 3, 4, 6, and 7 are predicted
to have a slight increase in the same trend and
are thus expected to help respond to the water
quality and aquatic system concerns of
American Indians/tribes. (See the aquatics
section of this chapter.)

Hydrologic Functions

The tribal concerns that agencies contribute to
healthy functioning hydrologic systems would
be best addressed in Alternatives 3, 4, 6, and 7,
and poorly addressed in Alternatives 1 and 2.
The slope provisions in Alternatives 4 and 6
(Zones 1, 2a, and 2b) would provide additional
protection not found in Alternatives 3 and 7.
Alternative 7, however, was designed to include
the greatest watershed, riparian, and aquatic
protection and includes most of the major
components of the five-step coarse screening
process advocated by some mid-Columbia River
tribes and the Columbia River Tribal Fish
Commission. Alternative 5 in aquatic emphasis
areas is expected to benefit higher elevation
forested riparian habitats. However, timber
priority areas, which would use less protective

standards, are not anticipated to show the
same level of benefits.

Relative values for tribes would be a
combination of the most protective measures
found in Alternatives 4, 6, and 7. Most affected
tribes would likely want to use an
intergovernmental strategy to reduce the
downward trends in aquatic systems and their
functions from historical conditions and to seek
ways to benefit culturally significant aquatic
species. Effective consultation and cooperative
relationships with all northwest federal
regulatory agencies and federal and state land
managing agencies would be a necessary
element. (See the Physical and Aquatics
sections of this chapter for more detailed
discussions.)

Soil

The relative ranking of alternatives for soil
protection, maintenance, and restoration
suggests how tribes would be affected. (If soil
integrity is high, ecosystems benefit, which
positively affects tribes.) Overall, Alternatives 3,
4, and 6 would most likely restore, maintain,
and protect soil productivity and function.
Alternatives 5 and 7 could restore and protect
soil productivity. Alternatives 1 and 2 would
not meet soil productivity and function goals
and objectives. See the Soils portion of the
Physical section of this chapter for more details.

Air

The BLM and Forest Service are responsible to
consider their management effects on Indian
land airsheds. Tribal government concerns for
clean air, much like those for other project area
communities, are largely centered on wildfire
air emissions, which may occur in
concentrations hazardous to human health for
limited time periods. These concerns are
largely fine-scale assessment issues and would
be unaffected by any proposed alternatives. In
general, tribes are supportive of prescribed
burning programs, especially if they would
benefit ethno-habitats, and have not taken
issue with related smoke emissions. (See
relevant discussions in the Physical Effects/Air
and Human Uses and Values sections
concerning urban interface wildfire
information.)
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The Flathead and Spokane Reservations, at
tribal government requests, have been zoned as
Class 1 airsheds and therefore maintain higher
standards under the Clean Air Act for
management and protection. Both of these
tribe_s governments monitor their own air
sheds and work cooperatively with State EPA
regulatory offices. Federal land managing
agencies coordinate with these tribes to help
ensure those standards.

Habitats and Species
Groupings

The tribes’ interest in culturally significant
species is addressed in terms of species with
viability concerns and how habitat trends are
affected by alternatives. Three species
categories are discussed (aquatic, and
terrestrial animal and plant species), based on
SIT’s findings. (See this chapter’s subject
discussions on Aquatics, Terrestrial, and
Physical Effects.)

One of the four initial major terrestrial goals
was to address long-term harvestability goals
for plants and animals given Federal
agencies_responsibilities to tribes and needs to
implementing resource protection strategies for
species of identified tribal rights and interest.
The overall degree that a given alternative
provides for the long-term viability of native
plants and animals on BLM- or Forest Service-
administered lands was considered the best
currently available indicator of the harvestable
potential for culturally significant species_
habitats. The science team reported these
habitat trends and identified a set of species
considered to have viability concerns. (See
Appendices C and K.)

Aquatic Species

Tribes are greatly concerned over a number of
aquatic issues including the disparity between
current aquatic systems and the desired range
of future condition; extensive losses in aquatic
systems’ integrity; and viability concerns or
problems surrounding a majority of identified
species of tribal interest. Many of these same
species have played integral roles in the
Northwest region’s native cultures. The loss of
harvestable levels of some species and
available/sustainable ethno-habitats for these
and many others have affected cultural change

in Indian communities through effects to their
economies, social well being, cultural integrity,
religious practices, socio-cultural values, and
quality of life.

Most aquatic species evaluated by the SIT are
identified as tribal species. Thus, the trends
projected for the alternatives as reported in the
Aquatics section of this chapter provide an
approximate correlation to how well alternatives
would respond to the aquatic concerns of
tribes.

All alternatives have goals, objectives and
standards pertaining to the protection of
riparian areas and wetlands in expectation that
such protection would benefit aquatic systems.
The SIT’s evaluation of aquatic systems and
resources linked the predicted outcomes in fish
distributions and status through predictions of
management action influences on habitats
given the current patterns of fish distribution
and road density.

Resident Native Salmonids

Alternatives 1 and 5 would result in a
continued decline of resident native species
populations due to inadequate protection or
restoration of riparian and aquatic ecological
processes. Alternatives 6 and 7 would conserve
most core population areas and move toward
restoration of degraded habitat and improve
status of resident native salmonids. Results for
Alternatives 2, 3, and 4 vary by species. Refer
to the Aquatics section for further information.

Anadromous fish

Alternatives 3, 4, 6, and 7 are expected to
conserve most remaining habitat and move
toward restoration of degraded habitats for
steelhead, stream-type chinook, and Pacific
lamprey, with the greatest potential for
improvement under Alternative 6. Alternatives
1 and 5 would benefit some core areas, but
overall population declines would continue. It
is predicted that none of the alternatives would
provide for habitat needs of ocean-type chinook
salmon, manage perceived threats, or ensure
persistence of the populations. Alternatives 6
and 7 have the most conservative approach to
conserving and restoring riparian areas/
watersheds, and may have some benefit to
ocean-type chinook if actions tend to improve
agency-administered land’s water quality and
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quantity. None of the alternatives address the
needs and opportunities for restoring habitat
conditions on other land ownerships, or provide
a comprehensive restoration approach for
steelhead, stream-type chinook, or ocean-type
chinook.

Narrow Endemic and Sensitive Fish

Under Alternatives 1 and 5, conditions would
continue to decline due to high levels of timber
and grazing uses and low stream/riparian
protection measures. Alternatives 2 and 3
would show relative improvement of habitat
conditions due to greater protections and
increased watershed and riparian restoration
emphasis. Alternatives 4 and 6 would provide a
further relative improvement of habitat
conditions due to decreased livestock grazing
impacts and higher riparian/watershed
restoration. Alternative 7 would provide the
greatest relative habitat improvements due to
greater habitat protection measures and more
restrictions on land-disturbing actions.

The most protective measures and positive
trends for aquatic integrity are anticipated from
Alternatives 4, 6, and 7. Alternative 6 would
likely provide the greatest protection and the
least aquatic integrity risks from restoration
activities as compared to Alternative 4.

Alternative 7 may achieve similar results to
Alternatives 4 and 6, but in the long-term, risks
associated with a lack of a restoration emphasis
for vegetation and watershed management
would lessen its ability to achieve the overall
effect of the other two alternatives. Alternative
2 with its relatively high aquatic protection
standards, (PACFISH and INFISH) is expected
to have positive effects on aquatic integrity, but
lacks an integrated ecosystem approach and a
restoration emphasis.

Terrestrial Animals and Plants
Animals

The Science Integration Team identified 70
terrestrial vertebrates species of tribal interest:
35 mammals, 33 birds, and 2 reptiles. For
those 17 tribes with government headquarters
and/or reservations within the project area, 67
vertebrate species of identified tribal interest
were analyzed by comparing historical
vegetation cover types and structural stages to

the current vegetation condition. These
vertebrate species were not listed for a specific
tribe; therefore, all species’ habitat conditions
were analyzed for all 17 tribes (project area-
wide) regardless of whether or not the species
range overlapped a specific tribal area of
interest.

Decreasing trends in potentially suitable
environments from historical to current were
exhibited by 42 species (63 percent) of the
vertebrate species. Some species increased in
some tribal areas of interest based on changes
in potential suitable habitat, while the same
species decreased in others based on habitat
changes. While this does not provide an
indication as to how the proposed alternatives
may affect species either the short or long term,
it does suggest impacts on tribal interests from
the historical to current on these selected
species’ habitat conditions.

Only 9 of the 70 terrestrial vertebrates (13
percent) were rated by the terrestrial panels. Of
these, the Columbian sharp-tailed grouse,
Californian bighorn sheep, and grizzly bear
would have the greatest reductions in habitat
conditions and population, but would remain
unaffected by alternatives since these species
are more affected by adverse factors from non-
agency management sources. Concerns for
bald eagle habitat trends would be reversed
under Alternatives 3, 4, and 6. Antelope and
sage grouse habitats would respond best under
Alternatives 3 through 7. (See the Terrestrial
Species section of this chapter for more details.)

Plants

Ecosystem vegetation components have played
a large role in the relationship that native
peoples have maintained with natural
biophysical systems, landscapes, and cultural
places. Native cultures have organized these
components according to individual folk biology
systems, which have some similarities to
scientific categories. Woodlands; cottonwood,
aspen and cedar groves; wetland, riparian and
scabland vegetation communities; root fields;
and berry patches are included in a mix of
plant communities culturally significant to
tribes. Vascular plants and their habitats
continue to be of special significance to people
and are valued in their own right. Most of these
categories, however, were not addressed by the
broad scale level of analysis produced for this
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project. Some relative trends between
alternatives could be assessed for some tribal
interest species if their habitats were tied to
terrestrial communities groups and potential
vegetation groups.

The SIT identified at least 86 plants as species
of tribal interest (Terrestrial STAR 1996).
Plants of interest were analyzed by comparing
historical vegetation cover types to projected
vegetation conditions, by alternative (Quigley,
Lee, and Arbelbide 1997). Species were
analyzed for all tribes (project area-wide). Only
one of the species from this list of plants was
examined for viability concerns.

The one plant of tribal interest rated by the
terrestrial panel is from the Lomatium genus
and thought to be of some Warm Springs tribal
interest. This plant was rated as unaffected by
all alternatives, and its historical condition is
seen as unchanged. The plant_s consistent
viability panel weighted mean rating of 4.5
through all alternatives is likely due to the
difficulty of a broad-scale viability analysis of a
habitat type best suited to fine-scale analysis.

Thus, a fine-scale assessment of effects on such
plant habitats and tribal interests would need
to occur, examining both biological and cultural
factors affecting ethno-habitat conditions and
trends. This is expected to occur through
multi-scale management processes, agency-
tribe dialogues, ecosystem analysis, and fine-
scale agency directions. A similar approach
would be necessary for the recovery issue of
broadleaf cover types (aspen and associates)
located in dry, moist, and cold forests PVGs.
These are critical for big game and livestock
ranges and are of cultural interest to American
Indians/tribes.

Effects of Exotics Plants on Native Plants

The general trend toward invasion of native
vegetation communities by exotic plant species
is a threat to the distributions of culturally
significant species and ethno-habitats
significant to American Indian peoples. This is
assumed on the basis that most noxious weeds
assessed by the SIT for range clusters are
anticipated by the EIS team to affect plant
communities of tribal interest. Effects from
either Federal agency or American Indian
reservation lands on each other through spread
of exotic weeds is a shared concern, especially

where it may degrade culturally significant
habitats and a tribe’s respective interests (for
example, in rangelands, root and berry fields,
wildlife and livestock grazing, American
Indians/tribal gathering rights and practices,
and native species distributions).

In general, the worst trends are expected in
Alternatives 1, 2, and 5, and reserve areas of
Alternative 7. No noxious weed control efforts
are proposed in reserves of Alternative 7, and
fire disturbances are predicted to increase the
spread of weeds. Alternatives 3 and 4 are
predicted to be the most effective in preventing
the spread of noxious weeds and cheatgrass
into dry grasslands, dry shrublands, and cool
shrublands. Although not every range cluster
would benefit to the same degree through these
alternatives_ noxious weed control efforts,
range clusters 5 and 6 would especially benefit.
These are the two largest range clusters (have
the most acreage of rangelands) where project
area-wide tribal dependence on off-reservation
livestock grazing is greatest. (For more noxious
weed trend information, see this chapter’s
rangeland section and tables 4-38 through 4-40.)

Although Alternatives 4 and 6 share an equally
great emphasis on noxious weed control
through Integrated Weed Management, more
acres are scheduled for these control efforts in
Alternative 4. Alternative 4 would provide
greater risks to tribal interests. These tribal
interests relate to adverse consequences of
herbicide use in noxious weed control efforts on
culturally significant plants and human health.

Alternatives 3, 4, and 7 would regain dry
grassland and prevent noxious weed spread in
range clusters 5 and 6. This would likewise
occur in range cluster 6 under Alternative 6.
Dry shrublands would decline in Alternatives 1
and 2, except in range clusters 2 and 3, where
existing noxious weed problems in dry
shrublands are relatively minor. Dry
shrublands would increase in range clusters 2,
3, and 5 under Alternative 4, with other
alternatives generally being inadequate to
prevent the spread of noxious weeds in these
range clusters. Cool shrublands would
increase and noxious weed spread prevention
would occur in range cluster 5 in Alternatives
3, 4, and 7, and in cluster 6 in Alternative 4.
However, cool shrublands are expected to
decrease in range clusters 2 and 3.
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Federal trust responsibility issues exist for all
alternatives relative to how each would address
exotic species invasions and corresponding
effects on treaty reserved rights, exotic weed
spread to Indian lands and relevant tribal
interests, traditional use practices, and general
concerns for ecosystem resiliency/health (such
as livestock grazing and gathering of culturally
significant plants). In general, it is predicted
that divergent trends away from native
vegetation types and the magnitude of exotic
plant invasions would most adversely affect
rangeland productivity and biodiversity in
Alternatives 1, 2, and 5, especially in range
clusters 1, 5, and 6, where the majority of
rangelands exist in the project area. The
adverse effect on rangeland productivity and
biodiversity would be expected to affect
livestock operations, wildlife, soil, native
vegetation health, and ethno-habitats.

While cool shrub vegetation types may be
relatively more resistant to exotic plant
invasions, there are noxious weed species, for
example leafy spurge, that are invasive into cool
shrublands and extremely difficult to control.
Species such as spotted knapweed and leafy
spurge that characteristically dominate
communities where they have spread are a
threat to native vascular plant communities as
well as ethno-habitats.

Cheatgrass monocultures are expected to be
the focus of weed control efforts that are
directed at cheatgrass. This exotic plant
species is known to effectively compete with a
number of culturally significant plant species.
Where cheatgrass is a component, but in
mixture with desirable perennials, burning
would be the only method currently available
for control. Herbicides in this situation might
be used if native plant species have already
been out-competed. Where cheatgrass is
controlled and suppressed in range clusters, it
is expected that certain plant ethno-habitats,
root fields of lomatiums, for example, would
benefit, if there are residual plants of desired
culturally significant species that could provide
a seed source.

It is anticipated that some tribes would have
some concerns where reserves are allocated
under Alternative 7 and located within their
ceded lands, traditional homelands, or areas of
interest. For example, the Ft. McDermitt and
Duck Valley Reservations have off-reservation

interests in traditional plant gathering, and
livestock grazing, which may lie within reserves.
The Ft. McDermitt Tribe, especially, would have
a significant portion of its interest area lands
allocated to reserves, 19 percent (3.08 million
acres), and their reservation would be
surrounded along its boundary within the State
of Oregon by a large reserve.

Given the susceptibility of reserves to the
spread of exotic plant species and the relative
effects on ethno-habitats with Indian gathering
and rangeland interests, there could be
important short- and long-term effects on
certain tribal cultural practices and reservation
economies dependent on livestock grazing. The
concern may also extend to reservation lands,
especially where reserves are proposed along or
near reservation lands (such as Fort Bidwell,
Fort McDermitt, Duck Valley, and potentially
the Fort Hall reservation and one Pit River
rancheria.) This might also frustrate tribal
efforts to maintain cultural integrity and socio-
economic self-sufficiency in the long term. The
Warm Springs and Umatilla Reservations may
be in situations where noxious weed spread
from and to adjacent Forest Service-
administered lands require mutual (agency-
tribe) efforts to address short- and long-term
controls.

Negative effects on traditional gathering
practices are expected to include impacts, to
varying degrees, on tribal social cohesion,
cultural survival, American Indian religious
values/practices, and issues of individual well
being. The degree and nature of these impacts
would vary by affected area and tribal
circumstance. Nonetheless, most tribes would
be expected to contribute to and be supportive
of cross ownership/interagency strategies to
control exotic species invasions and decision-
making/treatment plans, especially if they
would avoid adverse impacts to culturally
significant plants found on some noxious weed
lists, and avoid incidental health concerns from
any programs using herbicide treatments.

Landscape Ecology

In general, the discussion of effects on tribes
are relative to the following: a) trends toward
dynamic and resilient/healthy project area-wide
ecosystems; b) effects to reliable and
predictable habitats (forest seral stages) for
culturally significant wildlife, c¢) aquatic species

TABLE OF

CONTENTS




and plants; and d) trends toward the historical
range of fire disturbances and general DRFC
conditions. (See this chapter’s terrestrial
ecosystems and landscape health sections, for
more detailed information.)

In order to suggest how alternatives might
affect the interest of Indian peoples, effects are
described in terms fishing, hunting, gathering,
and livestock grazing opportunities across a
broad range of landscape types. In general,
both big game hunting and fishing interests
would benefit by mid/late seral forests and
gathering by a mix of early/mid/late seral
stages depending on the plant species. Also, a
trend toward an historical range of fire
disturbance would likely benefit all four
cultural uses and allow for sustainable,
dynamic and resilient ecosystem conditions.

Although there are some improvements made in
Alternatives 3, 4, and 6 towards HRV
disturbance levels of about 30 percent project
area-wide per decade, no alternatives would
make significant strides toward HRV for all
terrestrial communities within 100 years.
Furthermore it would require maintaining a 30
+ percent disturbance level per decade to shift
the trend towards the DRFC in order to re-
establish a more dynamic and resilient
ecosystem.

The alternatives, except Alternative 2, show
disturbance of the same percentage of area per
decade that approach historical levels (25 to 35
percent project area-wide per decade); however,
management disturbances do not focus on
getting landscape patterns back to natural
patterns that would reflect/mimic more natural
disturbance regimes. For example, the long-
term landscape structures created by
alternatives would remain at high risk from
uncharacteristic disturbances in landscape
positions and patterns. However, Alternatives 4
and 6 generally would resemble or closely
reflect natural forest disturbance processes
through prescribed fires and/or thinning, and
pose less risk of large, high severity wildfires;
Alternatives 1, 2, and 7 generally would not.

There may be short-term risks to landscape
ecosystem health in Alternatives 4 and 6, where
restoration emphasis activities could increase
disturbances in a effort to provide long-term
ecosystem benefits. An example is aquatic/
riparian restoration activities, where removing

problem roads may increase sedimentation of
streams in the short term. Alternative 6 is
expected to have a relatively lower risk of short-
term adverse effects since it would emphasize
adaptive management approaches, going slower
with restoration efforts to ensure greater
restoration benefits to landscape systems.
Alternative 7, with its passive management
approach, may not as effectively treat problem
roads in aquatic zones, thereby increasing the
probability of long-term adverse effects to
landscape ecosystem components. (See the
effects to watershed processes in this chapter).

Cultural Uses

Off-reservation interests of American Indians
and tribal government extend to a wide range of
environments, resources, species and culturally
familiar places, which are influenced or
dependant on habitats, habitat connectively,
terrestrial community types and resilient
ecosystems.

Tribal fishing interests would likely benefit by a
trend toward DRFC and an historical range of
landscape conditions for fire disturbance and
aquatic integrity conditions. Refer to the
Human Uses and Values section for a relative
rating of recreational benefits regarding quality
fishing. (See this chapter’s Aquatics and
Physical sections for a further detailed
discussion of effects on aquatic and hydrologic
systems.)

Restoration of landscape integrity and
terrestrial communities near or within DRFCs
consistent with biophysical environments
should contribute to overall aquatic health
through interactions with upland conditions
and processes. Landscape structures that are
consistent with natural disturbance regimes are
likely to support watershed scale disturbances
and smaller scale process (such as coarse
woody debris recruitment to streams, and
riparian vegetation for stream shading)
important for aquatic health. Alternatives 4
and 6 provide for restoration and maintenance
of ecological processes that would be more
consistent with biophysical environments;
Alternatives 1 and 2 would not. Alternatives 3
and 5 would be between Alternatives 4 and 6,
and 1 and 2.

Tribal big game hunting interest within forest
clusters 4 and 5 could be caught up in a
conflict between wildlife big game security
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objectives and ecosystem health objectives to
restore natural disturbance regimes. This issue
involves human needs for sustainable, dynamic
and resilient conditions consistent with
biophysical environments where it lies above
the HRV standard for mid-seral and late-seral
multi-story conditions. (See Forest Systems
figures 4-3 through 4-11, which discuss the
percent of subbasins in HRV.)

Tribal gathering interests are related to site-
specific ethno-habitats that are often dependent
on naturally discrete (fragmented) habitat
types. Those that are associated with upper
montane meadows, wetlands, and scabflat
landform types were not addressed for effects
by alternatives because of the scale of the
evaluation. However, rangeland standard and
their rationales speak to some of the habitat
related to gathering interests. Overall the
habitat trends and management direction
would occur at finer assessment scales through
the consultation and ecosystems analysis
processes (see all three Tribal objectives and
standards in Chapter 3 and guidelines in
Appendix H). Alternative effects on gathering
practices are relative to effective consultation
practices and landscape processes (see table 4-
60 for Agency-Tribal Relations on Consultation,
and table 4-12).

Tribal grazing interests extend project area-
wide; however, southern project area tribes
such as the Burns Paiute, Fort McDermitt
Paiute, and Duck Valley Tribes may have a
relatively greater socio-economic interest.
Landscape ecology and rangeland information
indicate Alternatives 1 and 2 would provide low
dynamic landscape resiliency, Alternatives 3, 6,
and 7 would provide moderate and Alternatives
4 and 6 high landscape resiliency. Effects on
these tribes are anticipated to vary relative to
an Alternative 7 allocation of their areas of
interest into reverses. See the Human Uses
and Values section of this chapter for a relative
rating of landscape predictability and a relative
rating of economic interest in grazing for
livestock production by alternatives.

Composite Ecological Integrity
Trends

A composite ecological integrity estimate for
landscape ecology was developed for the project
area’s 164 subbasins in order to examine how
each would respond over the next 100 years

under the seven different alternatives. Three
primary indicators of subbasin composite
ecological integrity trends were used: 1) Forest
and rangeland vegetation; 2) Riparian
management; and 3) Road density changes.
These indicators address a number of specific
ecological integrity components (Aquatic/
riparian, terrestrial, landscape, hydrology), their
interactions, and the condition and trends for
these components.

The current composite integrity of subbasins
(4th field Hydrologic Units Code level) were
rated as having high, moderate and low trends,
and assigned a value of -1 (downward trend), O
(stable trend), or +1 (upward trend) depending
on their conditions for forest, rangelands, and
aquatic systems. The sum of the three
indicator variables then resulted in integer
values that varied from -3 to +3 for each
subbasin. A rating of +3 would indicate that
all three primary indicators would contribute to
positive trends in the overall ecological integrity
of a given subbasin from its current ecological
integrity rating. A +3 positive trend within a
subbasin that is currently in low ecological
integrity may remain in low condition, but
would improve through all three primary
indicator avenues.

These ecological integrity ratings take into
consideration the combination of current
conditions, future management actions through
project alternatives, and unplanned/natural
disturbance events (such as fire, flood, insects
and disease). (See Composite Ecological
Integrity section, later in this chapter.)

Given the emphasis and concerns tribal
governments place on the ecological conditions
in their interest areas lands, a chart is provided
below (table 4-62) to illustrate the ecological
integrity trends for 17 projected affected tribes
using the composite ecological integrity
information. The preliminary tribal interest
area maps developed by the science team were
used to provide composite ecological integrity
ratings for each tribe’s area, projected over the
next 100 years in each alternative. A tribe’s
area of interest typically includes their
reservation, any treaty ceded lands, tribal
homelands, and adjacent lands where a tribe
has maintained traditional, social, political and
economic interests. A tribe’s area of interest
usually has no discrete boundaries and often
overlap those of neighboring tribes. (See
Appendix C.)
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Table 4-62. Ecological Integrity Trends Relative to 17 Tribes' Interest
Areas, Project Area.

Altematives
ReservationNames Current Subbasins 1 2 3 4 5 6 7
Burns Pauite Low-Mod. 30 2 0 0 1 -1 1 1
Coeur d'Alene Low 8 -3 0 0 1 0 1 0
Gk Low-High 17 -3 0 1 1 0 1 1
Duck Valley Low-High 36 2 0 1 0 2 1 1
Flathead Low-High 21 -3 -1 1 1 2 1 1
Fort  Bidwel Low-Mod. 13 2 0 1 1 2 1 1
Fot Hall Low-High 53 -2 0 1 1 -1 1 1
Fort McDermitt Low-Mod. 16 2 0 1 2 2 1 1
Kalspel Low 10 -3 -1 0 0 2 0 0
Klamath Low-Mod. 15 -3 0 0 1 2 1 1
Kootenai of Idaho Low/High 11 -3 -1 -1 1 -3 0 1
Nez Perce Low-High 42 -3 0 1 1 -1 1 1
NW Band Shoshoni Low-High 10 -3 0 1 1 2 1 1
Spokane Low 9 2 0 1 1 0 1 0
Umatila Low-High 33 -3 0 1 1 2 1 1
WarmSprings Low-Mod. 20 -3 0 0 0 2 1 1
Yakama Low-High 13 2 0 1 1 0 2 1

This table was constructed taking the individual sub-basin ratings within a tribe’s area of interest and
displaying them for each alternative. The ecological integrity ratings were then summed for each cell and
divided by the number of sub-basins within a tribe’s area of interest. These numbers were then rounded to
the nearest integer to provide an overall value. These ecological integrity trend values range from -3 to +2.
(The number of subbasins for each tribe’s area of interest is indicated under the sub-basin column. A
subbasin is equal to a 4th-field hydrologic unit code [HUC].)

The implications of table 4-62 are that all tribes  Again, this chart does not provide an absolute

would have declining trends for their areas of overall rating of ecological trends from low,
interest, contributed by two or three of the moderate, to high. Rather its shows trends
primary indicators of ecological integrity, under  from current conditions in terms of either
Alternative 1. Similarly, tribal interest areas declining, being stable, or improving as an
would either remain stable or experience indication of the portion of change contributed

decline in ecological integrity under Alternative by BLM and Forest Service actions.
5. Alternative 2 would largely provide stable

integrity values for most tribal areas.

Alternatives 3, 4, 6, and 7 would show some Social Wel |_Being
improvements from current conditions for most
tribes or remain stable for the most part. Those
tribes whose locations are peripheral to the
project boundary could draw some inferences
from the current and projected trends of
neighboring subbasins with ecological integrity
ratings for their areas of interest.

The need for Federal agencies to consider and
promote the social well-being of affected
American Indian tribes, communities, and their
members has a foundation in both the
expressed interests of individual tribes, Federal
government trustee role, and those legislative
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acts Congress adopted to express the Federal
Government_s responsibilities to American
Indians. Agency effects on air quality, water
quality and quantity, tribal cultural integrity,
and socio-economic conditions, and tribal
assets and resource integrity on reservations
together form Federal Government
responsibilities (relevant to BLM and Forest
Service agencies) to consider the social well-
being of tribes.

Many of the trust responsibilities toward tribes
are similar to responsibilities to States and
counties, where self-determination and self-
sufficiency is encouraged and negative effects
on economic resiliency and general social well-
being are avoided unless for the greater good of
society. However, there are some important
distinctions, which include the unique nature
of tribes_ cultural, social, governmental, and
economic circumstances and needs. One small
example is in the nature of how portions of
receipts collected from timber sales are re-
distributed back to area counties; tribes do not
receive such financial benefits and may rely on
other indirect benefits, avenues, and economic
opportunities.

Little specific information was acquired by the
SIT for the socio-economic conditions of project
area communities and the effects on the
cultural value economic relationships that
tribes have with public lands and resources
from agencies_ management practices.
However, Bureau of Indian Affairs reporting of
project area reservation employment figures in
1993 characterize most as having high
unemployment relative to other project area
communities.

The preceding discussions on effects of
alternatives on tribal cultural uses and water-
land concerns directly bear on the social well-
being of tribes. This includes off-reservation
use of public lands to carry out religious,
subsistence, social, economic, and other
cultural traditional practices, which relates to
cultural survival issues, reservation
employment rates, social cohesion, and socio-
psychological well-being of tribal membership.
The information presented in the other three
sub-sections is considered here in providing a
relative rating among alternatives for their
potential effects on tribal social well-being.

Generally, Alternatives 1 and 2 would be
relatively low in their ability to provide benefits

to tribal social well-being. Factors include lack
of consistent policies for meaningful
consultation process in regional and land-use
plans or return to desired DRFC trends;
protection of culturally significant fish and
wildlife species and their habitats with viability
concerns; recognition or management of places;
providing for access rights; and addressing
interests or rights to healthy, sustainable, or
useable ethno-habitats. Alternative 5 also
would provide a relatively low response, but is
expected to perform better in the area of
meaningful consultation and many other above-
noted areas of tribal interests/rights.

Compared to Alternatives 1, 2, and 5,
Alternatives 3 and 7 would respond better,
especially with regard to access to decision-
making, aquatic protection and restoration, and
in providing trends in viability concerns and
landscape ecology closer toward desired
conditions. Overall the alternatives considered
most beneficial to social well-being are
Alternatives 4 and 6 given aquatic health,
riparian protection, more positive trends toward
habitat and inferred species population
potentials, and access to effective consultation.
Alternatives 3 through 7 address both access
for traditional uses, even in Alternative 7
reserves, and consideration of places through
direction for an ongoing consultation process.

The overall rating of alternatives for allowing
grazing are of interest to the economic
diversification and resiliency of tribes with
interests in range clusters 4 and 5. It would
appear that Alternatives 1, 2, and 7 would
provide a relatively low benefit; Alternatives 3,
5, and 7 a moderate benefit; and Alternatives 4
and 6 the greatest benefit. Relative ratings are
based on how alternatives would remain within
rangeland ecological capabilities, providing a
buffer between ecological capabilities and
economic gains as directed by rangeland-use
laws such as the Taylor Grazing Act and
Federal Land Policy and Management Act.

Composite Ecological Integrity

Examining BLM- and Forest Service-
administered lands nearest to tribal lands for
composite ecological trends from current
conditions may help in understanding some of
these agencies’ effects on social well-being of
tribes and their communities (table 4-63).
Tables 4-63 and 4-64 examine what the
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composite ecological integrity trends would be
with regard to social well-being for subbasins
immediate to where 16 tribes are located, and/
or where a tribe owns lands or has lands held
in trust by the Department of Interior. (The
Northwest Band of Shoshoni reside in northern
Utah outside of the Project area. However, a
subbasin rating is provided for their office in
the Blackfeet, Idaho, area.)

The table’s ecological integrity ratings were
taken from subbasin(s) that include or overlap
a tribe’s field office, headquarters, and/or a
reservation using the same methodology
described earlier for table 4-62. For each
alternative where a tribe is located within or
adjacent to more than one subbasin, each
associated value was summed, divided by the
total of subbasins, and then rounded to the
nearest integer. The column titled “current”
describes ecological conditions from historical
to current circumstances as depicted in the
composite ecological integrity map. (See this
chapter_s section on Composite Ecological
Integrity.)

Table 4-64 shows the summation of the ratings
displayed in Table 4-63 and their ranges under
each alternative considering just those sub-
basins where project area tribes reside or have
a field office. The relative ranking of
alternatives was accomplished by adding the
individual ratings for each alternative column
and dividing it by the total (32 sub-basins). The
HUC that is shared between the Colville and
Spokane and the Fort Hall Shoshone-Bannock
and NW Band of Shoshoni were counted only
once between the tribes in totaling the rating
numbers in order to avoid double weighting of
those HUC ratings.

The implications suggested by the table’s
ranking of alternatives is limited to the
collective local areas of these 16 tribes. The
overall ratings of alternatives suggest
Alternatives 3, 4, 6, and 7 would show stable
trends, while Alternatives 1, 2, and 5 would
show mostly stable or downward trends in their
composite ecological integrity. The significance
of alternative ratings for agency effects on

American Indian communities are most
applicable where Forest Service- and BLM-
administered lands have direct effects on
American Indian communities and where
representative sub-basins consider the whole of
a community interface area. Thus the
composite ecological integrity trends for tribes
such as the Kootenai of Idaho and Confederated
Tribes of the Umatilla Indian Tribes may not be
as significant as for the Duck Valley Indian
Community in considering effects on Indian
communities.

The implications suggested by the table’s
ranking of alternatives is limited to the
collective local areas of these 16 tribes. The
overall ratings of alternatives suggest
Alternatives 3, 4, 6, and 7 would show stable
trends, while Alternatives 1, 2, and 5 would
show mostly stable or downward trends in their
composite ecological integrity. The significance
of alternative ratings for agency effects on
American Indian communities are most
applicable where Forest Service- and BLM-
administered lands have direct effects on
American Indian communities and where
representative sub-basins consider the whole of
a community interface area. Thus the
composite ecological integrity trends for tribes
such as the Kootenai of Idaho and Confederated
Tribes of the Umatilla Indian Tribes may not be
as significant as for the Duck Valley Indian
Community in considering effects on Indian
communities.

Tribes may draw inferences from all of the
sections’ ecological integrity tables concerning
aquatic and forest/range vegetation structures
by tribes. However, the Federal Government’s
responsibilities to tribes, and its corresponding
need to be equally sensitive to all project area
residents, creates a complex set of
opportunities for BLM and Forest Service
decision-making. General and specific benefits
to subbasin ecosystems and resources would
help provide for the interest of tribes, especially
as a group of peoples dependant on natural
diversity, and natural concentrations of
resources.
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Table 4-63. Ecological Integrity Trends Relatve to 16 Tribes’ Local Areas,

Project Area.
Altematives

ReservationNames Current Sub-basin s 1 2 3 4 5 6 7

Burns Pauite Low 1 -3 0 0 0 -2 1 1
Coeur d'Alene Low 3 -3 -1 -1 0 -2 0 0
Cake Low 4 -3 0 1 1 -1 1 0
Duck Valley Moderate 4 2 0 2 2 2 0 1
Fathead Low-mod. 3 3 -1 0 1 -1 1 0
Fot Hall Low 3 2 0 0 1 -2 1 0
Fort McDermitt Moderate 1 2 0 2 2 -2 0 1
Kalispel Low 1 -3 -1 0 0 -3 0 0
Klamath Low 1 -3 0 0 0 2 1 1
Kootenai of Idaho Low 1 -3 -1 0 -3 0 0 1
Nez Perce Mod.-low 4 -3 -1 1 1 0 2 2
NW Band Shoshoni Low 1 2 0 0 1 -2 1 0
Spokane Low 2 1 0 1 1 0 1 0
Umatila Low 1 3 0 0 0o 2 1 0
WarmSprings Mod.-low 2 3 -1 1 1 2 1 1
Yakama Mod.-low 3 -3 -1 1 1 1 2 1

This table was constructed taking the ecological integrity ratings from sub-basin(s) that include or overlap
with a tribe’s field office, headquarters, and/or a reservation using the same methodology described for
Table 4-62. For each alternative where a tribe is located within or adjacent to more than one subbasin, each
associated value was summed, divided by the total number of subbasins (32), and then rounded to the
nearest integer. (The column titled “current” describes ecological conditions from historical to current
circumstances as depicted in the composite ecological integrity map.)

Table 4-64. Ecological Integrity Trends Summation for 16 Basin Tribes’
Local Areas, Project Area.

Altematives
Current 1 2 3 4 5 6 7
EIT. Ratings Low -2.66 04 0.56 08 13 097 0.72
(Means)
Ranges LtoM 2 ©3 Otol 2t0-1 200 103 300 3t0

This table shows the relative  ranking of the altematives for al proect area tibes by adding the individual
ratings for each altemative column and dividng by the total 32 Hydrologic ~ Unit Codes.
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Effects of the
Alternatives on
Ecological
Integrity and
Social/Economic
Resiliency

Unless otherwise noted, information in this
section is based on the Evaluation of
Alternatives (Quigley, Lee, and Arbelbide 1997)
and a more detailed paper describing the
integrity work (Sedell et al. on file at the Walla
Walla Office of the ICBEMP).

Chapter 1 describes two primary needs
underlying the proposed action: (1) restoration
and maintenance of long-term ecological health
and integrity; and (2) supporting the economic
and/or social needs of people, cultures, and
communities, and providing sustainable and
predictable levels of products and services.
These were examined as part of the Evaluation
of Alternatives. These needs, combined with the
goals for alternatives described in Chapter 3,
imply the desire to achieve and maintain a
higher level of ecological integrity, and social/
economic resiliency. The evaluation of
ecological integrity and social/economic
resiliency, the risk to ecological integrity from
interactions with people, and the risks to people
and their assets from wildlands are part of a
more comprehensive evaluation within this
chapter. The information in this section needs
to be considered with other in-formation in this
chapter for a more complete understanding of
how alternatives respond to the Purpose and
Need statement in Chapter 1.

An estimate of current composite ecological
integrity across the planning area was made for
lands administered by the Forest Service or
BLM (see Chapter 2). The evaluation in this
chapter also includes an estimate of current
social/economic resiliency, and risks to
ecological integrity and human assets. In
addition, trends in ecological integrity, trends in
social/economic resiliency, and trends in risk
to integrity and human assets were estimated

for each alternative for the next 100 years on
lands administered by the Forest Service or
BLM.

Ecological Integrity

Current

The Science Integration Team (SIT) recognized
that there are no direct measures of ecological
integrity and that assessing integrity requires
comparisons against a set of ecological
conditions and against a set of clearly stated
management goals and objectives as described
in the alternatives. The SIT also recognized
that this process is not a strictly scientific
endeavor (Wickium and Davis 1995), because to
provide meaning, ecological integrity must be
grounded in desired outcomes. The initial
estimates were based on current understanding
and information, and are not presumed to be
absolute.

As discussed in Chapter 2, current ecological
integrity was based on the analysis of the 164
subbasins within the project area. Relative
integrity ratings (high, moderate, low) were
assigned by subbasin for forestlands,
rangelands, forestland and rangeland
hydrology, and aquatic systems. The analysis
was based on information from the Scientific
Assessment (Quigley and Arbelbide 1996 and
Quigley, Graham, and Haynes 1996) and
understandings of conditions and trends. At
present, 26 percent of the BLM- or Forest
Service-administered lands is in high, 28
percent is in moderate, and 46 percent is in low
ecological integrity. Map 2-34 displays this
information.

Future Trends

Methodology

Projecting ecological integrity into the future for
each alternative was done based on current
integrity, future management actions as defined
by alternative, and unplanned disturbance
events. projections of future ecological integrity
were made as a composite; no attempt was
made to project the individual integrity
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components. Many elements contribute to
composite integrity trends. These elements
were represented by three primary indicators or
“proxies”:

Forestland and rangeland vegetation (as
integrated indicators of such elements as
disturbance, succession, management
activities, exotic weeds, and habitat);

Riparian management (as indicators of such
elements as aquatic environment, riparian
communities, connectivity of riparian and
aquatic ecosystems across Forest Service- BLM-
administered land, fragmentation, and
habitats); and

Road density changes (as indicators of such
elements as change in erosion, sediment,
aquatic conditions, and exotic weed
introductions).

The current composite integrity of subbasins
was rated by alternative as having high,
moderate, and low trends compared to
historical integrity, and assigned a value of -1
(downward trend), O (stable trend), or +1
(upward trend) depending on the subbasin
conditions for forestland, rangeland, and
aquatic ecosystems. The sum of the three
indicator variables then resulted in values that
varied from -3 to +3 for each subbasin. A
rating of +3 would indicate that all three
primary indicators would contribute to positive
trends in the overall ecological integrity of a
given subbasin from its current ecological
integrity rating. The trend estimates are not
indicators of overall ecological integrity in terms
of low, moderate, or high; an upward trend
within a subbasin in low current ecological
integrity may remain in low condition but be
improving.

Results

Summing across all the Forest Service- and
BLM-administered lands within the planning
area shows that the alternatives would provide
very different outcomes in overall ecological
integrity trends (figure 4-54).

Alternatives 3, 4, 6, and 7 would show mostly
upward trends over time. These alternatives
have consistent aquatic/riparian conservation
strategies coupled with either passive or active
restoration/conservation management

emphasis. Restoration actions would focus on
restoring biophysical processes, functions,
structures, and patterns across the landscape.
Alternatives 4 and 6 would show the highest
upward trends. Alternative 7 would have many
upward trends but is also projected to show
some downward trends in the reserves and in
some unroaded areas. Over time, natural
disturbance events such as fire, insects, and
disease would tend to be of higher intensity and
more unpredictable, especially within reserves.

Alternatives 1, 2, and 5 are less focused on
restoration of ecological processes, functions,
structures, and patterns and would have less
consistency in managing aquatic/riparian
resources. They would also have less emphasis
on reducing impacts from roads. Alternatives 1
and 5 would have more management emphasis
on production, which can increase risks to
aquatic, riparian, and terrestrial resources.
Under these alternatives, many subbasins
would become ecologically stable over time, but
many would also show downward trends.

Social/Economic
Resiliency

Current

County social/economic resiliency of the 100
counties within the project area was rated
using a system of high, moderate, or low. This
composite rating system combines three
factors: population density, economic diversity,
and lifestyle diversity. Methodology is
discussed in the Scientific Assessment (Quigley
and Arbelbide 1996 and Quigley, Graham, and
Haynes 1996). Using this system, there were
17 counties that rated as having high social/
economic resiliency, 30 as moderate, and 53 as
low. The high to low ratings are not meant to
be value ratings; rather the intent was to
describe the county’s adaptability to changing
conditions. Generally, most of the people in the
project area (82 percent) live in counties that
are moderately or highly adaptable, as
measured by the social/economic resiliency.
Most of the land area (68 percent), however, is
in the low category. Approximately 53 percent
of the population in the project area lives in the
high social/economic resiliency counties (15
percent of the project area). Conversely, the 45
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CHAPTER 4 - ENVIRONMENTAL CONSEQUENCES
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Figure 4-54. Composite Ecological
Integrity Trends, Project Area.
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most sparsely settled counties have 14 percent
of the planning area’s human population. High
social/economic resiliency is associated with
more densely populated areas ~ a condition not
usually found in areas with a high percentage of
lands administered by the Forest Service or BLM.

Future Trends

Methodology

The effects of Forest Service and BLM resources
and management activities on future trends in
economic/social resiliency were estimated for
each county. Future trends are dependent on
current resiliency, future management actions
by the Forest Service and BLM, unplanned
natural disturbance events (such as floods, fire,
and volcanic eruptions), and economic/social
changes not necessarily related to Forest
Service or BLM policies or management.
Recognizing the number of external influences
beyond the control of the agencies, this analysis
focused on how alternative management
strategies might affect resiliency assuming
other factors did not change.
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As with ecological integrity, there are no direct
measures of social and economic resiliency in
the literature. This is not strictly a science
question. To provide meaning, social/economic
resiliency must be grounded to desired
outcomes. Population density was assumed to
be a good proxy for social/economic resiliency
to make some broad assessments about future
trends because economic resiliency, lifestyle
diversity, and population density generally vary
with each other. Projecting population density
was the most robust and predictable estimate
available.

Results

As of 1995, the population of the project area
was 3.1 million. Census Bureau projections
estimate the counties in the project area will
have 6.0 million people by 2045 (Economics
STAR 1996). This growth rate is higher than
the population growth rate for the United States
as a whole. Some medium population density
counties shift to high density, while some
sparsely populated counties become medium
density counties. Because of the projected
increase in project area population, there will
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be more and more people in the high density
counties. This is particularly true in
“recreation” counties, which are projected to
attract a disproportionate number of in-
migrants (McCool and Haynes 1996). In terms
of social/economic resiliency, this means a
continued shift toward higher social/economic
resiliency, with one exception — counties which
remain in the lowest population density are
classed as frontier counties.

None of the 100 counties are projected to lose
population between 1995 and 2045, although a
few will have only minor increases. As other
areas become more densely populated, these
few will be increasingly isolated and have
difficulty attracting infrastructure and
investments. On the other hand, they will be
more apparent as “refuges” for people seeking
solitude.

Population increases were not projected to vary
by alternative. Thus, changes in social/
economic resiliency by alternative were not
estimated.

Managing Multiple
Risks

Through the Evaluation of Alternatives, risks
were identified to ecological systems, as well as
to society. This can be discussed and displayed
in many ways. Two types of risks were
evaluated by the SIT: risks to people and their
assets from wildlands (such as floods, wildfire,
and animal interactions with people), and risks
to ecological integrity from people.

Current

Although risks are always present no matter
which activities are proposed or where they are
located within the planning area, more risks
occur where forestlands are adjacent to non-
forestlands. It is typically where natural
disturbance processes, such as fire regimes,
have been most altered. These lands are also

near many communities, which depend on
adjacent lands for recreation, livelihoods, and
overall quality of life. Fire hazards are typically
high. Many of these lands are important
wintering areas or contain habitat diversity or
components not found elsewhere. Smoke from
wildfire or prescribed fire is often a concern.
These areas also tend to have higher road
densities affecting habitat, hydrologic
processes, and the advancement of exotic
weeds.

In areas where populations are expanding the
most and wildland ecological integrity is
highest, the risks tend to be greatest. Risks are
further exacerbated by more limited options for
such things as vegetative treatments and
prescribed fire. Risks tend to be higher in
forested settings than in rangeland settings.
Managing these risks will continue to be high
priority for the Forest Service and BLM, which
will continue the trend of shifting valuable
resources and investments from the more
general wildland settings to these areas of
interface. Considering the risks associated with
human and ecological interactions on lands
administered by the Forest Service or BLM,
nearly 50% of the area is rated with a moderate
risk and approximately 18% has a high or very
high risk (see figure 4-55).

Future Trends

Alternatives 3 through 7 have more emphasis
on recognizing these risks than Alternatives 1
and 2 (figure 4-56). Alternatives 4 and 6 would
more actively respond to these multiple risks,
especially in placing emphasis on hazard
reductions from fire in concert with aesthetics
and habitat needs. Alternative 7 would pose
greater risks from wildfire, insect, and disease
outbreaks in some areas, as natural
disturbances may not always be contained
within reserves. Alternative 5 places emphasis
on these risks, but it would be a more variable
response due to different levels of management
priority throughout the planning area.
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Figure 4-55. Risks Associated with Human and
Ecological Interactions, Project Area.
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Figure 4-56. Alternatives and Risks, Project Area.
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Cost Analysis

Alternatives were compared for their effects on
agency budgets. Two steps were developed for
understanding the effects: estimates of costs of
each alternative, and a sensitivity analysis of
each alternatives costs.

The cost estimates shown in table 4-65 later in
this chapter do not comprise the total Federal
cost to implement an alternative. Costs were
estimated only for Forest Service and BLM
management activities described in Chapter 3,
such as riparian restoration and integrated
weed management. These costs vary by
alternative and provide one of many ways to
compare alternatives. Other costs, such as
administrative and research costs, were not
calculated at the time this chapter was
completed. Costs to other Federal agencies (for
example costs to the National Marine Fisheries
Service, U.S. Fish and Wildlife Service, and
Environmental Protection Agency for
collaboration and consultation required under
the Endangered Species Act, Clean Water Act,
or Clean Air Act) were not calculated at the time
this chapter was completed.

Assumptions

The cost analyses of the alternatives were
initiated with an assumption that Alternative 2
should probably reflect current budget levels
and agency costs. This assumption allowed for
comparison of costs to current budget
information for a “baseline” condition. This
approach could help determine how the cost
estimates developed for each alternative
compare to current budget levels.

For the development of cost estimates, it was
assumed that average costs for a certain
activity would properly reflect the true costs for
these activities in the basin. One set of average
costs was developed to be applicable for both
the Eastside EIS and the UCRB EIS.

It was also assumed that the decisions made in
the EISs reflect only a portion of current agency
budgets in the region. Many programs
currently operated by the Forest Service and BLM
will not be affected by decisions from the EISs.

Methodology

Estimates of the probable costs of
implementation of the alternatives were
developed by a special team made up of
representatives from the EIS Team and budget
office representatives for the Forest Service
Pacific Northwest Region and Intermountain
Region, and BLM State offices from Idaho and
Oregon. Data sources for estimates included
information on file in regional, State and
administrative unit offices and national level
publications of the agencies. At the time of the
development of cost estimates, the team
consulted with several field offices to gather
information.

For almost all items the approach for cost
estimates was to price each activity or
requirement by estimating a cost per unit (such
as the cost of pre-commercial thinning per
acre), and calculating the total costs based on
the level of activity proposed for each
alternative. Costs were calculated for a ten-
year period and then presented as annual
costs, with annual costs being one tenth the
ten-year costs (inflation factors were not
included). The effort to develop implementation
costs was to report the relative differences in
potential effects on agency budgets, not
necessarily to show an overall agency budget
based on each alternative. There are many
management activities by the Forest Service
and BLM which are outside the decisions to be
made in this EIS.

Cost estimates on a “per acre” basis were
developed for the following activities: improved
livestock management, rangeland
improvements, integrated weed management,
prescribed burning, riparian improvement,
range monitoring and inventory, commercial
timber harvest, pre-commercial thinning,
prescribed burning in forests, watershed
restoration, forest monitoring/inventory,
required watershed analysis (Ecosystem
Analysis at the Watershed Scale), additional
watershed analysis, and public involvement.
Road closure costs were developed on a per mile
basis, and included assumptions for different
types of road closures (restricting access only
versus obliteration to meet watershed
objectives).
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The cost estimates developed were intended to
err on the side of being higher than may be
experienced by some or most of the operating
units. For example, timber sale preparation
and administration costs (exclusive of NEPA
costs and road building) in Alternatives 3
through 7 are assumed to be 30 percent higher
per 1,000 board feet than for Alternative 1.

The activity tables in Chapter 3 of the EISs
provided activity levels for watershed
restoration on a per acre basis, but cost
estimates were not developed on this basis
because of the need to first define the level of
road closures and other activities (thinning,
prescribed burning) which would also
contribute to watershed restoration. In
addition, the Rule Sets for the activity levels in
Chapter 3 display several actions under
watershed restoration, including: increased
road maintenance, improved road condition
(surface and/or drainage), reduced road related
erosion, obliteration of already closed roads,
increased coarse woody debris, riparian
plantings, and in-channel restoration.

In an effort to estimate social/economic
impacts, it is necessary to develop a package of
watershed restoration activities, some
assumptions regarding their impact on a
watershed, and from that, project an overall
cost of watershed restoration by alternative.
Aggregating different proposed restoration
activities and relating them to the number of
acres of watershed restoration is difficult. For
example, activities such as road maintenance
or in channel improvement are usually
expressed in terms of linear miles (either
improved or decommissioned). To present cost
estimates, several assumptions were needed:
first the link between specific activities and
amount of forestland acreage affected, secondly
a suite of watershed restoration activities.

Until these relationships are further defined, an
activity- or component-based cost estimate for
watershed restoration would be difficult to
develop. In the interim, cost estimates for
watershed restoration presently consist of an
assumption where Alternative 2 equates to the
current costs of watershed restoration. Costs
for the other alternatives were then varied
based on the watershed restoration level of
activity for each alternative. Alternative 4 had
the highest funding and activity level and
Alternative 7 had the lowest.

With only limited information (beyond some
objectives and standards) for development of a
monitoring program, costs for monitoring were
estimated based on acreage of range and forest
land (based on vegetation), and an estimated
monitoring cost per acre. This cost per acre
was varied by alternative to respond to the
theme of the alternative.

Costs were not estimated for: “adaptive
management,” developing a road management
strategy at the local level, development of snag
and coarse woody debris direction at the local
level, consultation costs with Indian tribes,
fuels reduction in wildland-urban interface
areas (assumed to be covered by harvest,
thinning and prescribed fire activities),
community economic development
participation, a standard which urges use of
native species for post-fire rehabilitation over
less expensive and more available non-native
sources, recreation site development and
improvements, interpretive facilities, current
road maintenance, setting priorities within each
4th-field HUC for vegetation management and
restoration activities, and designing all stream
crossings to handle a 100-year flood event. Of
all these costs, the potentially most significant
cost over time would occur with reconstructing
stream crossings, but there was no information
on the number of stream crossings needing to
be addressed on over 65,000 miles of roads on
BLM- and Forest Service-administered lands.
Nevertheless, this cost item is partially
addressed in road closure and watershed
restoration activities.

This section does not include costs of wildfire
suppression. Costs estimated from the
Landscape Ecology section of the Evaluation of
Alternatives (Quigley, Lee, and Arbelbide 1996,
1997) were reported in the section on Human
Uses and Values in Chapter 4. The ten-year
cost estimates for fire suppression
underestimate potential suppression costs
because the Columbia River Basin Successional
Model (CRBSUM) does not model the growth or
spread of wildfires. In addition, wildfire
suppression costs are largely affected by
emergency suppression funding at the national
level, while this section provides cost estimates
for the alternatives at the regional or local level.
No cost estimates for post-wildfire rehabilitation
were developed. These costs are usually
provided by national emergency funds also.
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A significant additional cost item beyond the
activity tables in Chapter 3 was for Integrated
Weed Management. Alternatives 3 through 7
provide overall policy level direction, and the
“improve rangeland” activity levels reflect
current understanding of the areal extent of the
weed problem. Application costs and acreage
combine to create a very significant annual and
ten-year cost.

Based on total annual implementation costs of
the alternatives, it appears that Alternatives 3,
4, and 5 would have the greatest relative
increase in costs compared to Alternatives 1
and 2 as (the baseline or no-action
alternatives).

Results

Activities and costs which may or may not be
directly or indirectly affected by the EIS is
included in the cost calculation tables. For
example, the annual cost estimate for
Alternative 2 is about $80 million, while the
total estimated annual budgets for the Forest
Service and BLM in the UCRB are around $250
million - exclusive of capital construction and
land acquisition. Table 4-65 provides an
annual estimate of costs for each alternative.

Sensitivity Analysis

Some requirements can be considered costs
additional to current agency land management.
The costs of an Integrated Weed Management
Strategy for rangelands is one such cost. Some
costs represent no additional cost, but instead
a reprioritizing of existing resources to meet the
broad-scale ecosystem objectives of the
alternative. The cost for rangeland
improvements is a good example of this kind of
cost. Other additional costs, such as required
Ecosystem Analysis, will partially substitute,

and provide partial savings, for agency costs
connected with preparation of NEPA
documents.

The performance of the alternatives under
different funding levels could be inferred by
examination of those cost items which are more
dependent on increases in appropriated funds.
The EIS Team selected several cost items on
which full implementation are highly sensitive,
moderate to highly sensitive, moderately
sensitive, or have low sensitivity to appropriated
funds in order to achieve implementation (see
table 4-66). The highly sensitive items included
new programs with significant expenditures, or
programs which have experienced chronic
under funding: integrated weed management,
forest and range monitoring, additional
watershed analysis, road closures on
rangelands, and public involvement. Moderate
to highly sensitive items are those which need a
significant increase in budget, but which may
be funded by commercial timber sales as well
as appropriated fund include: watershed
restoration and road closures in forest lands.
Items with moderate sensitivity are those where
there is an increase in budget but the amount
of increase may not be as significant include:
prescribed burning (both forest and range),
improved livestock management plans, and
precommercial thinning. Items with low
sensitivity are those where funding has
traditionally been available or the overall cost is
low, and include: commercial timber harvest,
required watershed analysis, riparian
improvement and rangeland improvements.
Table 4-66 provides a comparison of the costs
for each alternative for each category of
sensitivity.

A comparison of the alternatives shows that
Alternatives 1 and 5 would have the highest
proportion of projected activities in line items
which may be least sensitive to appropriations,
(see table 4-66). At the other end of the
spectrum, Alternatives 6 and 7 would be most
sensitive to appropriations and Alternatives 2, 3
and 4 would fall in the middle.
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Table 4-65. Costs of Alternatives! and Actual Obligations for Fiscal Year
1999, UCRB Planning Area.

Management Actions(s) Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6 Alt 7
(in thousands of dollars)

Subbasin Review? - - 840 840 840 2,520 462
Ecosystem Analysis at the Watershed Scale 354 519 4,620 4,620 4,620 9,240 4,620
Road Condition Risk Inventory (Yrs 1-2) - - 350 350 350 350 350
Access and Travel Management Plan (Yrs 3-7) - - 2,520 2,520 2,520 2,520 2,520
Develop Interagency Monitoring Protocol - - 250 250 250 250 250
Monitoring & Inventory 9,753 10,761 11,338 11,906 11,338 11,906 11,338
Integrated Weed Management 500 500 5,120 6,760 1,920 1,920 2,560
Public Involvement 344 318 527 537 573 405 283
Tribal Consultation - - 2,820 2,820 2,820 2,820 2,820
Survey & Nominate Cultural Sites - - 2,300 2,300 2,300 2,300 2,300
Tribal Native Plant Conservation - - 230 230 230 230 230
Improve Livestock Management 75 220 220 390 220 390 125
Range Improvements 192 192 576 699 336 336 192
Prescribed Fire, Range 120 120 272 272 122 272 270
Riparian Restoration 32 32 96 96 96 96 56
Road Closures, Range 50 50 50 114 50 76 114
Commercial Timber Harvest 51,750 41,050 73,060 61,360 90,480 39,650 28,275
Pre-commercial Thinning 11,250 9,000 15,000 19,125 16,125 16,500 5,850
Prescribed Fire, Forest 3,720 3,720 7,350 11,100 6,450 9,150 7,230
Watershed Restorations 2,925 6,552 6,552 9,867 6,653 8,346 2,948
Road Closures, Forest 432 641 1,759 2,078 882 1,796 1,204
TOTAL 81,497 73,675 135,850 138,234 149,175 111,073 73,997
Restoration Activities subtotal 71,046 62,077 110,055 111,861 12,334 78,532 48,824

! The cost estimates shown in this table do not comprise the total federal cost to implement an alternative. Costs were
estimated only for Forest Service and BLM management activities described in Chapter 3, such as riparian restoration
and integrated weed management. These costs vary by alternative and provide one of many ways to compare alternatives.
Other costs were not calculated as of the printing of this chapter, but were subsequently generated and used in selection
of the Preferred Alternative. These include, but are not limited to, costs to other Federal agencies (for example costs to the
National Marine Fisheries Service, U.S. Fish and Wildife Service, and Environmental Protection Agency for collaboration
and consultation required under the Endangered Species Act, Clean Water Act, or Clean Air Act), administrative costs of
the Forest Service and BLM, research costs, and wildfire supression costs.

N

Cost for Alternative 6 is the highest because EM-S1 requires all sub-basin reviews to be completed in one year for that

alternative, one-third of subbasin reviews in one year for Alternatives 3, 4, and 5; and prior to initiating management

activities for Alternative 7.
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CosT ANALYSIS

Table 4-66. Relative Cost Sensitivity for the Alternatives, UCRB
Planning Area.

Alternative
1 2 3 4 5 6 7

thousands of dollars

Sensitivity Analysis on Funding Increases

Highly 10,824 $11,889 $24,000 $26,282 $20,846 $24,422 $21,071
Moderately

to Highly 3,534 7,453 15,276  18.,910 14,500 20.257 10,928
Moderately 15,165 13,060 22,842 30,887 22,917 26,312 13,475
Low 51,497 73,675 73,732 62,155 90,912 40,082 28,523
Total 81,947 73,675 135,850 138,234 149,175 111,073 73,997

S . percent

Percent Distribution of Sensitivity

High 13 16 18 19 14 22 28
Moderate to High 4 10 11 14 10 18 15
Moderate 10 18 17 22 15 24 18
Low 64 56 54 45 61 36 39
Total 100 100 100 100 100 100 100

This table applies to the UCRB planning area.

GO TO CHAPTER 3

GO TO CHAPTER 5
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