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ABSTRACT

The Forest Service and the Bureau of Land Management propose to adopt coordinated ecosystem management
direction for the lands they administer within the range of the northern spotted owl. This Supplemental Environmen-
tal Impact Statement (SEIS) presents as alternatives the options, with slight modifications, developed by the Forest
Ecosystem Management Assessment Team and presented in their report Forest Ecosystem Management: An Ecologi-
cal, Economic, and Social Assessment. The alternatives identify land allocations and management direction for
forests on lands administered by the Forest Service and Bureau of Land Management. The alternatives respond to the
underlying needs of managing substantial parts of these forests for late-successional and old-growth conditions, and
for a predictable and long-term supply of timber. The preferred altemative is Alternative 9. For the Forest Service,
this SEIS will supplement the Final Environmental Impact Statement on Management for the Northern Spotted Owl
in the National Forests (January 1992) through the addition of 10 new alternatives and the disclosure of their envi-
ronmental impacts. For the Bureau of Land Management, this SEIS will also supplement the Draft Environmental
Impact Statements for the Draft Resource Management Plans for the Coos Bay, Eugene, Medford, Roseburg, and
Salem Districts, and the Klamath Falls Resource Arca of the Lakeview District in Oregon; the King Range National
Conservation Area Management Plan; and the Final Environmental Impact Statements for the Resource Management
Plans for the Arcata and Redding Resource Areas of the Ukiah District in California; through the addition of 10 new
alternatives and the disclosure of their environmental impacis. Except as otherwise specified, the management
direction in the Record of Decision for this SEIS will supersede the management direction contained in existing plans
for the specific resources and the areas that are identified in this SEIS,

NOTICE

Readers should note that the Secretaries of Agriculture and the Interior are the responsible officials for this proposed
action. This means that no administrative review (“appeal”) through the Forest Service will be available on the
Record of Decision under 36 CFR 217, nor will an administrative review (“protest™) through the BLM be available
on the Record of Decision under 43 CFR 1610.5-2, Because there is no administrative review of the decision, the
Record of Decision will not be signed until 30 days after the Notice of Availability for this Final SEIS appears in the
Federal Register (see 40 CFR 1506.10(b)).

The SEIS Interdisciplinary Team analyzed information acquired during the review of the Draft SEIS; updated
information is contained in this Final SEIS. Summaries of substantive comments, as well as responses to those
comments, are included in Appendix F of this Final SEIS.
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KATHY JoHNsON 1955-1993

l< athy Johnson, amember of the Interagency Team that prepared this Supplemental EIS, died in September 1993 after
a long and courageous battle with cancer.

T%roughmct her career with the Forest Service, she worked to balance the needs of rare wildlife and plants with
the needs of people and communities. She sought to see all sides of an issue, and worked to find that often elusive
solution that had some benefit for all. She cared deeply for people, as individuals and as communities. She knew that as
important as it is to save land for wildlife and plants, it could not always be done without real costs to real people.

he worked at all levels of the Forest Service, from Ranger Districts in Oregon and Washington to the national

headguarters in Washington, D.C.. By turns a wildlife biologist, planner, line officer, and legislative fellow, Kathy
joined theagency in 1978 after graduating from Central Washington State College. She advanced quickly because of her
dedication, commitment, and zeal for finding resource management solutions in the face of conflicting resourcedemands.
She was gifted in creating a vision of what could be, effectively sharing that vision, and helping to make it become real
on the ground.

he led both the Pacific Northwest Region’s and the Forest Service’s national program for threatened and endangered

species. She foresaw, better than most, the coming dileinina of the spotted owl and wmarbled murrelet, and offered
thanagement concepts to protect theseand other species while continuing toactively manage the resonrces of the National
Forests for timber and high environmental qualities. Her work for sensitive species was instrumental in protecting
habitats for special and rare floraand fauna of National Forests in the Northwest. She created the Forest Service’s “Every
Species Counts” initiative for the recovery and conservation of sensitive and imperiled species.

In 1988, she became the District Ranger at Gold Beach on the Siskiyou National Forest. There she was instrumental
in bringing a vision of ecosystem management to a reality in both the Silver Fire recovery and Shasta Costa resoutrce
management plans. At a timewhen few others had even heard of ecosystem management, Kathy was acting on her vision
and helping bring about a positive and lasting change in how we view and balance management of our natural resources.
She was liked and trusted by people on all sides of resource issies. She was understanding, fuir, and articulate, and
personally involved in finding solutions to local issues.

athy Johnson served as an interdisciplinary team memnber or active adviser on every effort to develop management
direction for the northern spotted owl since 1986, including the draft of this SEIS. We share her vision that it is
possible to manage forest ecosystems for both people and for rare life, and that it is possible to bring people together to
reduce the conflict over managing our forests. That vision, her compassion, and her spunk will live on in our memories.
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Summary

Summary of Changes Between Draft
and Final SEIS

Based on public comments received on the Draft SEIS, numerous corrections
and clarifications were made to the Final SEIS. The key changes are identified
at the beginning of each chapter. The following list summarizes the more
notable changes in the SEIS between Draft and Final.

An analysis of some of the fish, wildlife and plant species was conducted
to clarify the Assessment Team’s ratings, to examine possible standards
and guidelines and land allocation changes that would benefit those
species through improved habitat conditions on federal lands, and to
assess the impacts of other revisions to Alternative 9. As a result,
Alternative 9 was revised to incorporate Riparian Reserve Scenario 1
instead of Riparian Reserve Scenario 2. Standards and guidelines were
also added to Alternative 9 that set levels of coarse woody debris and snag
retention, require surveys and management for some rare and endemic
species, add protection for bat roosting sites, retain old-growth stands in
watersheds with less than 15 percent old-growth forest, and allocate 100
acres around all known northern spotted owl nest sites to Late-
Successional Reserves. The description of Alternative 9 was revised in
Chapter 2, and the additional or changed standards and guidelines are
described in detail in Appendix B11. A description of the process and the
effects of the revisions appears in Chapter 3&4.

The 180-year rotation requirement for northern California National Forests
in Alternative 9 was dropped in favor of following Forest Plan standards
and guidelines.

All relevant and applicable standards and guidelines from the FEMAT
Report now appear in the text of this Final SEIS.

References to “oversight” were changed to “review by the Regional
Ecosystem Office” to clarify who has responsibility for such reviews. This
conforms to the implementation structure established in the interagency
Memorandum of Understanding for Forest Ecosystem Management that
was added to Appendix E.

A fire management appendix was added to clarify the role of fire and fuels
management across all land designations.

To supplement spotted owl protection for Alternative 9, Managed Late-
Successional Areas were added for known owl activity centers in the
Washington Eastern Cascades and the California Cascades Provinces.
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¢ Numerous boundary adjustments, map changes, and corrections to the
data base were made and incorporated in the document. A revised map of
Alternative 9 is included to reflect the revisions to that alternative.

¢  Implementation structure, monitoring, adaptive management and other
components related to implementation of the selected alternative were
expanded and clarified.

*  The projection of total job losses was changed due to the correction of an
error in the analysis performed for the Draft SEIS and revisions to
Alternative 9 resulting from the additional species analysis.

¢ Appendix F was added to summarize the comments received on the Draft
SEIS, and provide responses to those comments.

¢ A statement was added to clarify that the management direction and land
allocations of the preferred alternative (Alternative 9) constitute the
federal lands’ contribution to the recovery of the northern spotted owl.

*  Anair quality analysis was performed and the results are included in
Chapter 3&4.

*  Data from spotted owl demographic counts from 1992 and 1993 were
‘ analyzed, and the results are considered in the Final SEIS.

e The guidance for Late-Successional Reserves within the Finney and
Northern Coast Range Adaptive Management Areas was changed.
Adaptive Management Area plans in these two areas may modify Late-
Successional Reserve designation or management, but must continue to
meet the emphasis of these Adaptive Management Areas, which is
restoration and maintenance of late-successional forest habitat and
riparian or marbled murrelet habitat. In addition, the maximum age for
thinning in the Northern Coast Range Adaptive Management Area was
raised to 110 years.
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This Final Supplemental Environmental Impact Statement (Final SEIS) presents
10 alternatives and discloses their environmental effects. These alternatives
propose alternate Forest Service and the Bureau of Land Management (BLM)
management direction within the range of the northern spotted owl. These
lands are in the Pacific Northwest and northern California. Each alternative
consists of combinations of (1) land allocations managed to protect and
enhance habitat for late-successional and old-growth forest related species and
to protect and enhance aquatic resources, and (2) standards and guidelines for
the management of these land allocations. Alternative 9 is identified as the
preferred alternative, and represents the forest ecosystem plan proposed by
President Clinton on July 1, 1993.

The ongoing controversy concerning management of federal lands has resulted
in what has been described as a gridlock of lawsuits, court rulings, appeals,
and protests. The public debate has expanded from a focus on management of
northern spotted owl habitat to include management of all old-growth forest
associated species and old-growth ecosystems.

Recent court rulings require completion of environmental impact statements.
The Forest Service is required by the U.S. District Court for the Western District
of Washington to prepare a new or supplemental environmental impact
statement (EIS) to correct deficiencies the court found in the 1992 Final
Environmental Impact Statement on Management for the Northern Spotted Owl in the
National Forests. The BLM is required by the U.S. District Court for the District
of Oregon to prepare an EIS to incorporate new information on the effects of
logging on the northern spotted owl and to consult on a conservation strategy.
Both agencies are currently enjoined from selling timber in northern spotted
owl habitat.

To seek a solution to the controversy, President Clinton held a Forest
Conference in Portland, Oregon, on April 2, 1993, During the day-long
conference, scientists, economists, representatives from the forest products
industry and environmental groups, Indian tribes, and others were invited to
present concerns, opinions, or proposals to the President concerning the
various issues surrounding the management of federal lands in the Pacific
Northwest and northern California.

After the Forest Conference, the Forest Ecosystem Management Assessment
Team (“the Assessment Team”) was assembled to prepare an assessment that
took an ecosystem approach to forest management. The Assessment Team
examined many options, evaluated them, and developed and presented 10
options in their report, Forest Ecosystem Management: An Ecological, Economic,
and Social Assessment (“the FEMAT Report”). It is available on request.

Using the FEMAT Report, the SEIS Interdisciplinary Team prepared a Draft
SEIS with the Assessment Team's 10 options as alternatives. The Draft SEIS was
available to the public, agencies, tribes, and other governments for review on
July 30, 1993. Following a 90-day comment period which included public
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hearings and which elicited over 100,000 comments, the SEIS Interdisciplinary
Team considered these comments, utilized new information, modified some of
the alternatives, and subsequently prepared this Final SEIS.

The Underlying Needs and Purposes

The agencies are responding to dual needs: the need for forest habitat and the
need for forest products.

The need for forest habitat is the need for a healthy forest ecosystem with
habitat that will support populations of native species (particularly those
associated with late-successional and old-growth forests) and includes
protection for riparian areas and waters. This need was reflected by President
Clinton in these words at the Forest Conference:

[Als we craft a plan, we need to protect the long-term health of our forests, our
wildlife, and our waterways. . . . [Wle hold them in trust for future generations.

The need for forest products from forest ecosystems is the need for a
sustainable supply of timber and other forest products that will help maintain
the stability of local and regional economies on a predictable and long-term
basis. This need was reflected by President Clinton in these words at the Forest
Conference:

[Wle must never forget the human and the economic dimensions of these
problems. Where sound management policies can preserve the health of forest
lands, [timber] sales should go forward.

[Tthe plan should produce a predictable and sustainable level of timber sales and
nontimber resources that will not degrade or destroy the environment.

Each of the alternatives in this SEIS meets both needs to some degree. While
meeting the undetlying needs, the agencies also sirive to meet additional
purposes.

The agencies must take an ecosystem management approach to forest
management, with support from scientific evidence, and meet the requirements
of existing laws and regulations. These requirements were reflected by
President Clinton at the Forest Conference:

[Olur efforts must be, insofar as we are wise enough to know it, scientifically
sound, ecologically credible, and legally responsible.

The agencies must cooperate with all the federal agencies. As also stated
by President Clinton at the Forest Conference:

[Wle will do our best to make the federal government work together and work for
you. We may make mistakes but we will try to end the gridlock within the Federal
Government and we will insist on collaboration not confrontation.
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The alternatives considered in detail in this SEIS respond to these underlying
purposes and needs. Alernatives that would not meet these underlying
purposes and needs were eliminated from detailed study.

The Proposed Action

The proposed action is to adopt coordinated management direction for the
lands administered by the Forest Service and the Bureau of Land Management
within the range of the northern spotted owl that meets the underlying need
and purposes. This regionwide management direction will provide overall
coordination across administrative units, provinces, and watersheds. The
action will amend the management direction established in all existing Forest
Service and BLM land management plans for the areas and resources covered
by this SEIS. This new management direction will apply to projects that will be
conducted after site-specific environmental analysis. The existing management
plans to be amended include existing Regional Guides, Forest Plans, Unit
Plans, Timber Management Plans, Management Framework Flans, and
Resource Management Plans for lands within the range of the northern spotted
owl. The coordinated management direction established by the Record of
Decision for this SEIS will also be incorporated into all land and resource
management plans within the range of the northern spotted owl as they are
completed or revised.

The Issues

For more than two decades there has been growing controversy about the
management of the old-growth forests on federal lands. When harvested, they
have great economic value and make way for younger forests and the wildlife
they support. If preserved, they provide an environment for many other
species and contribute to other nontimber forest values and environmental
qualities.

At the Forest Conference, President Clinton posed the fundamental question in
his opening remarks:

How can we achieve a balanced and comprehensive policy that recognizes the
importance of the forests and timber to the economy and jobs of this region, and
how can we preserve our precious old-growth forests, which are part of our
national heritage and that, once destroyed, can never be replaced?

President Clinton continued:

The most important thing we can do is to admit, all of us to each other, that there
are no simple or easy answers. This is not about choosing between jobs and the
environment, but about recognizing the importance of both and recognizing that
virtually everyjone here and everyone in this region cares about both.

The ecological systems within the range of the northern spotted owl are
complex and varied. Managing these ecosystems to preserve and enhance late-
successional and old-growth forests and aquatic resources will have major
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effects on the overall structure, function, and appearance of the region’s forests;
the water quality in streams and rivers; and the distribution, connectivity,
diversity, and sustainability of its terrestrial and aquatic communities.

In the last decade, the northern spotted owl became the focus in the debate
over how federal forest lands should be managed. However, the management
of habitat for the northern spotted owl affects other terrestrial and aquatic
species and the region’s ecological systems collectively. There are 40 federally-
listed threatened or endangered species that may occur within the range of the
northern spotted owl; of these, about half use coniferous forest habitat on
federal lands.

The northern spotted owl and the marbled murrelet are listed as threatened
species. The long-term persistence of the spotted owl and other old-growth
related species depends in large measure on providing habitat of adequate
amount and distribution to support their life functions. While most people
want the spotted owl and other old-growth species to survive, there is
disagreement over the size of populations that should be provided for, and the
forest management that will allow for long-term survival.

Aquatic and riparian areas are integral parts of the region’s ecosystems and
major factors in supporting thé economy of the region. Damage to forest
aquatic and riparian systems has contributed to degradation of some plant and
animal communities. Of immediate concern is the loss of salmon and steelhead
runs, which are major cultural and economic elements in the Pacific Northwest
and northern California.

Since World War II, timber harvest and reforestation have been a major part of
the Forest Service and Bureau of Land Management'’s role of actively managing
federal lands for a variety of sustainable benefits for the Nation and to establish
younger forest stands. Species that need young forests and species that need
older forests are affected in different, often opposite, ways by changes in the
age, composition, and distribution of the habitat each need. Older forests are
essential habitat for many species; as the amount of older forests has decreased,
the survival of old-growth related species, including the northern spotted owl,
has become more uncertain.

The BLM and Forest Service’s timber management programs provide raw
material for the wood products industry that, after milling and processing,
serve the needs of a large number and variety of consumers. The wood
products industry’s principal employment is located in small cities, towns, and
rural areas. From 1986 to 1990, wood from federal forests supported half the
industry’s jobs. Additionally, a quarter of the receipts from timber sales on
federal lands (and half of the receipts from the Oregon and California Revested
Lands (O&C lands)) go to county governments.

Reductions in the amount of timber sold for harvest directly affect employment
and the economic health of the forestry and wood products industries. These,
in turn, immediately affect the economic vitality of the communities dependent
on them, and the well being of workers and families. These changes threaten
the ability of some of these communities and their institutions to survive.
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There are other human uses of federal forest lands that would be enhanced,
maintained or curtailed if forests were managed to benefit the northern spotted
owl and other late-successional and old-growth related species. Road
construction and use, recreation, mining, and other land uses will be affected.
There are alternate paths for people and communities to take to adjust to
changes. The effectiveness of those paths and the human costs of making those
changes are dynamic and significant issues.

The Alternatives

The No-Action Alternative is essentially comprised of the “No-Action”
Alternatives in the EISs being supplemented by this SEIS. The No-Action
Alternative in this SEIS basically represents management direction that was in
place immediately before the release of the Interagency Scientific Committee’s
(ISC) A Conservation Strategy for the Northern Spotted Owl in the spring of 1990.
Because of subsequent listings of the marbled murrelet and the northern
spotted owl as threatened species, this No-Action Alternative is no longer a
reasonable alternative and could not be implemented today.

INTRODUCTION TO THE The 10 action alternatives presented in this SEIS are developed, with
AcTtiON ALTERNATIVES modification, from the 10 ecosystem management options developed by the

How THE
ALTERNATIVES
ARE STRUCTURED

LAND ALLOCATIONS

Forest Ecosystem Management Assessment Team and described in the FEMAT
Report. The management direction in the alternatives applies only to lands
administered by the Forest Service and Bureau of Land Management within the
range of the northern spotted owl. Each alternative assumes other federal
lands, such as those administered by the Fish and Wildlife Service, National
Park Service, and Department of Defense, will be managed according to
existing management plans and applicable federal law.

Like other recent strategies for management of northern spotted owl habitat or
old-growth forests of the Pacific Northwest, the alternatives presented in this
SEIS propose a network of designated areas managed primarily to protect and
enhance habitat for the northern spotted owl and other late-successional and
old-growth forest related species (hereafter referred to as designated areas),
and nondesignated areas referred to as the matrix. Within each of these areas,
standards and guidelines set management direction and apply to management
activities.

Each action alternative uses current plans and draft plan preferred alternatives
as a starting point, or baseline. Therefore, unless specifically excepted,
standards and guidelines of the current plans and draft plan preferred
alternatives apply to all alternatives where they are more restrictive or provide
greater benefits to late-successional forest related species than the provisions of
these alternatives.

There are 24,455,300 acres of federal Iand within the range of the northern
spotted owl. Each alternative in this SEIS allocates these acres to one of the
following six categories of designated areas, or to the matrix. The categories are
listed in the order that acreage was tabulated, and not necessarily in the order
that corresponding standards and guidelines take precedence.
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CONGRESSIONALLY
RESERVED AREAS

LATE-SUCCESSIONAL
RESERVES

MANAGED
LATE-SUCCESSIONAL
AREAs

ADAPTIVE MANAGEMENT
AREAS

ADMINISTRATIVELY
WITHDRAWN AREAS

Designated Areas

All alternatives retain land allocations for existing lands that are
congressionally reserved. These include lands with congressional designations
that preclude timber harvest, as well as other federal lands not administered by
the Forest Service or BLM. This includes National Parks and Monuments,
Wildernesses, Wild and Scenic Rivers, National Wildlife Refuges, and military
reservations. The location and size of these areas do not change among the
alternatives. Management of these lands follows direction written in the
applicable legislation or plans.

Late-Successional Reserves are identified for each alternative. These areas
would be managed to protect and enhance conditions of late-successional and
old-growth forest ecosystems, which serve as habitat for late-successional and
old-growth related species including the northern spotted owl. For most
alternatives, some level of silvicultural treatment (such as thinning young
stands) is permitted in stands of a certain age to accelerate the development of
old-growth habitat characteristics, subject to review by the Regional Ecosystem
Office. These reserves are designed to maintain a functional, interacting, late-
successional and old-growth forest ecosystem.A management plan should be
prepared for each large Late-Successional Reserve {or group of smaller Late-
Successional Reserves) before habitat manipulation activities are designed and
implemented. Silvicultural activities and Late-Successional Reserve plans are
subject to review by the Regional Ecosystem Office.

Managed Late-Successional Areas are identified for some alternatives in areas
where regular and frequent fire was a natural part of the ecosystem. The
objective for these areas is to produce and maintain an optimum level of late-
successional and old-growth stands on a landscape scale. In these designated
areas, certain silvicultural treatments and fire hazard reduction treatments
would be allowed to help prevent complete stand destruction from large
catastrophic events such as high intensity, high severity fires; or disease or
insect epidemics. As with Late-Successional Reserves, each Managed Late-
Successional Area should have a management plan.

Adaptive Management Areas occur only under Alternative 9. The objective for
each of these areas is to develop and test new management approaches to
integrate and achieve ecological and economic health, and other social
objectives. Each of these 10 areas has a different emphasis to its prescription,
such as maximizing the amount of late-successional forests or improving
riparian conditions through silvicultural treatments. A complete description of
the purpose for each Adaptive Management Area, as well as specific objectives,
appears in Appendix B3, Adaptive Management Areas. Some scheduled timber
harvest (that contributing to the probable sale quantity, also referred to as PSQ)
takes place in some of the Adaptive Management Areas.

Administratively Withdrawn Areas are those areas identified in current plans
and draft plan preferred alternatives as not scheduled for timber harvest and
not included in calculations of allowable sale quantity (A5Q). Adminisiratively
Withdrawn Areas include recreation areas, lands not technically suitable for
timber production, certain visual retention and riparian areas, and areas
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removed from timber production for the protection of locally endemic species.
For all alternatives, unless specifically excepted in this SEIS, Administratively
Withdrawn Areas and all other standards and guidelines of the current plans
and draft plan preferred alternatives apply where they are more restrictive or
provide greater benefits to late-successional and old—growth related species
than other provisions of these alternatives.

The Riparian Reserves provide an area along all streams, wetlands, ponds,

lakes, and unstable and potentially unstable areas where riparian-dependent
resources receive primary emphasis. Riparian Reserves are important to the
terrestrial ecosystem as well, serving, for example, as dispersal habitat for

certain terrestrial species. Riparian Reserves are not mapped; however, sample
distributions of Riparian Reserves are shown on the Alternative 9 map

included with this Final SEIS. |

Matrix

The matrix consists of those federal lands outside the six categories of
designated areas listed above. Most timber harvest and other silvicultural
activities would be conducted in that portion of the matrix with suitable forest
lands, according to standards and guidelines. Most scheduled timber harvest
(that contributing to the PSQ) takes place in the matrix. The matrix also
includes nonforested areas, and forested areas that are technically unsuitable
for timber production, and therefore do not contribute to PSQ. Many
alternatives apply the ISC Conservation Strategy’s 50-11-40 rule for
management of the matrix. Each alternative also specifies the amount of green
trees, snags, and down logs that will be left following management activities.

Environmental Consequences

Chapter 3&4 describes in detail the environmental consequences of the
alternatives. Under each of the alternatives considered, timber harvests of older
forests will decline from historic levels. The environmental consequences
associated with timber harvest, such as loss of late-successional forest habitat,
new road construction, increased stream sedimentation, and water quality
degradation, will be proportionately less. Social and economic impacts to
timber-dependent communities will be proportionately greater. The
preservation of late-successional and old-growth forests will have beneficial
consequences to the fish, wildlife and plants associated with them, to water !
quality and to ecological diversity. The following discussion summarizes and
compares the key impacts identified.

The evaluation of late-successional and old-growth forest ecosystems is
expressed as an expected likelihood of achieving long-term past conditions i
based on three attributes that characterize the quantity and quality of the

ecosystem. The aitributes are 1) abundance and ecological divessity - the acreage

and variety of plant communities and environments, 2) processes and functions -

the ecological actions that lead to the development and maintenance of the
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Figure 5-1. Estimated federal land allocation by alternative
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ecosystem and the values of the ecosystem for species and populations, and 3)
connectivity - the extent to which the landscape pattern of the ecosystem
provides for biological flows that sustain animal and plant populations.

In general, forest plantations, fire suppression, logging, ownership patterns,
and human population and environmental influences have altered the regional
ecosystem on Federal lands to the extent that none of the alternatives can
provide for a return to conditions that closely match those of previous
centuries. Site conditions across all landscapes will not return to their
presettlement conditions within the next 100 years. However, all of the
alternatives reverse the management trend of the last 50 years on Federal lands,
which, if continued, would have resulted in a steep decline in the quantity and
quality of late-successional ecosystems and the eventual loss of these
ecosystems in many Federal planning areas.

Some alternatives provide greater likelihoods than others of maintaining and
enhancing late-successional ecosystems at levels that approach typical long-
term conditions. Alternatives 1, 3, 4, and 9 received the highest ratings.
Alternatives 3 and 4 provide for relatively high amounts of late-successional
forest and strong connectivity through the presence of riparian reserves and
retention of old-growth components in managed forest matrix. Alternatives 3
and 4 also provide relatively high acreage of low elevation late-successional
ecosystems, which are relatively rare throughout the entire region. Although
Alternative 1 provides for the highest acreage of Late-Successional Reserves, it
did not rate as high as Alternatives 3 and 9 because it lacks restoration
silviculture in the reserves.

The Assessment Team assumed that without restoration silviculture, the
development of late-successional conditions would be retarded. Alternative 9
achieved a 60 to 80 percent or greater cumulative likelihood of reaching less
than long-term average conditions or better in moist provinces. Alternative 9
might have achieved a higher overall rating if it provided for more acreage of
late-successional ecosystems in the low elevations of Oregon. The Assessment
Team concluded that the opportunities to increase knowledge about ecosystem
function and management in the Adaptive Management Areas of Alternative 9
actually increased the likelihood that this alternative would provide late-
successional characteristics in the future.

The assessment of maintenance of a functional and interconnected, late-
successional forest ecosystem was not revised to reflect the changes described
in Appendix B11, Standards and Guidelines Resulting From Additional Species
Analysis and Changes to Alternative 9, because the changes to the Outcomes as
described in this assessment are expected to be relatively minor. Several of
these standards and guidelines are likely to enhance the attributes of late-
successional and old-growth forest ecosystems. The overall outcomes for the
ecosystem are likely to improve at least slightly as a result of the additional
measures incorporated into Alternative 9, but are not reflected in the results of
the assessment.
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The Aquatic Conservation Strategy (Appendix B6) was designed to address all
elements of the aquatic and riparian ecosystem, including maintenance of
hydrologic function; high water quality; adequate amounts of coarse woody
material; a stable, complex stream channel; and a riparian area with suitable
microclimate and vegetation. The likelihood of achieving an outcome with
sufficient quality, distribution and abundance of habitat to allow riparian-
dependent plant and animal species to stabilize, well-distributed across Federal
lands, is lower for Alternatives 2, 3, 5, 6, and 10 than for Alternatives 1 and 4,
and Alternative 9 with the standards and guidelines added since the Draft
SEIS. However, the Assessment Team determined that all alternatives except 7
and 8 would reverse the trend of degradation and begin recovery of aquatic
ecosystems and habitat on Federal lands within the range of the northern
spotted owl. Even if changes in land management practices and comprehensive
restoration are initiated, it is possible that no alternative will completely
recover all degraded aquatic systems within the next 100 years. Faster recovery
rates are probable for aquatic ecosystems under Alternatives 1 and 4, and
Alternative 9 with the standards and guidelines added since the Draft SEIS
than other alternatives. Alternatives 1 and 4, and Alternative 9 with the
standards and guidelines added since the Draft SEIS would reduce disturbance
across the landscape due to application of a larger Late-Successional Reserve
network and the use of wider Riparian Reserves for intermittent streams
throughout the planning area.

Air Quality

All alternatives in this SEIS propose to continue the use of prescribed fire in the
planning area. Consequently, all alternatives will have some smoke related
impacts, which are the primary source of air quality degradation on federal
lands under the proposed actions. This SEIS emphasizes the incorporation of
ecosystem principles into forest management where fire is valued as a natural
and necessary ecosystem process. Under ecosystem management, certain types
of prescribed fire, such as understory burning, will be emphasized. Understory
burning is designed to approximate natural low-to-moderate intensity
wildfires, and generally burns with fewer particulate matter emissions than
broadcast burning in clearcut harvest units. Total projected emissions
aggregated over the planning area, therefore, are lower under all of the
alternatives than historic emissions when fire use was primarily broadcast
burning. While total particulate emissions are lower under each alternative
than historic levels, the shift to lower intensity burning will result in different
smoke dispersion characteristics that will need to be closely monitored to
minimize air quality impacts.

Estimates of the expected acreage of prescribed fire use were calculated for all
federally managed lands for each of the alternatives in this SEIS. Assumptions
regarding the ecological need for prescribed burning, the hazard reduction
necessary for risk management, and the amount of prescribed burning
necessary for site preparation were made at this programmatic level. Results
show that Alternative 9 would likely result in the greatest prescribed fire
acreage at about 89,000 acres burned annually, followed by Alternatives 3, 7, 8,
5,6, 10, 2, 4, and finally Alternative 1 with about 46,000 acres. All of these are
below the 1985 to 1990 average of about 109,000 acres burned each year. Total
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emissions were estimated based on the acres of expected burning, the type of
prescribed burning, and the emissions from each type of fuel consumed; so
emissions by alternative would rank in a pattern similar to acreage burned.

The estimates are very generalized because many of the assumptions about the
level of prescribed fire use for each land allocation within each province cannot
be validated until watershed/landscape-level analysis or province-level
planning are completed. Thus, air quality analysis at lower planning levels are
critical in determining the actual amount of prescribed fire that may be needed
on the landscape, and even more importantly, the air quality impacts of
prescribed burning. The use of prescribed fire may reduce the likelihood of
large, high-severity wildfire, as well as wildfire emissions. However, emissions
tradeoff analyses are essential to document the optimum amount of prescribed
burning necessary to offset wildfire emissions.

Water Quality

The effects to water quality under the alternatives vary depending on the
acreages and distribution of the various land allocations and the type and
location of land disturbing activities occurring under the alternative. The most
significant factors related to potential water quality effects for each alternative
are the selected Riparian Reserve scenarios, the level and location of road
building, and the amount and method of timber harvest proposed. Alternatives
1, 4, and 9 would have the greatest benefit to water quality. Alternatives 2, 3, 5,
6 and 10 have the potential for not as great an improvement to water quality
than Alternatives 1, 4, and 9, primarily because they provide less protection for
intermittent streams in Tier 2 Key Watersheds and non-Key Watersheds.
Alternatives 7 and 8 have the greatest potential to affect water quality of the 10
alternatives analyzed in this SEIS. Based on the Riparian Reserves scenario and
other components of the Aquatic Conservation Strategy, all of the alternatives,
except 7 and 8, are expected to maintain or improve water quality, although
watershed recovery rates would be quickest for Alternatives 1, 4, and 9.
Subsequent environmental effects analysis at the province, watershed, and site-
specific levels will be needed to develop and implement water quality
protection measures.

Soil Productivity

Alternatives 7 and 8 have the most matrix and thus, have the highest potential
to adversely affect long-term soil productivity. Land disturbing activities affect
long-term soil productivity by affecting: (1) soil bulk density (untilled skid
trails, etc.); (2) soil displacement (road building, skid trails, etc.); (3) erosion
(exposure of mineral soil, road placement and drainage); (4) nutrient status
(removal of organic material by prescribed burning and intense utilization);
and (5) soil biology. Alternatives 1 and 4 would have the least amount of soil
disturbance predicted from management actions since they have the most Late-
Successional Reserves and thus, would have the highest probability of
maintaining long-term soil productivity. Alternatives 2, 3, 5, 6, 9, and 10 would
have intermediate levels of disturbance and probability of maintaining long
term soil productivity relative to the previously described alternatives. These
alternatives have fewer areas within reserves but more matrix than
Alternatives 1 and 4.
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All of the alternatives provide for the continued existence of threatened and
endangered species. In the case of the northern spotted owl and the marbled
murrelet, many components of the alternatives were specifically designed to
address the needs of these species. There are 39 federally listed and proposed
species which may occur within the range of the northern spotted owl. The Fish
and Wildlife Service also identified 10 of these species whose habitat use is
known to include late-successional forest, or their occurrence is directly
associated with such habitat. With this information, 23 of the listed and
proposed species were eliminated from detailed discussion in the Final SEIS for
one of three reasons: (1) they are not known to occur on the federal lands of the
planning area, (2) they do not inhabit coniferous forests, or (3) their presence in
the spotted owl’s range is transitory or unaffected by forest management
activities. It has been determined that the alternatives considered in the Final
SEIS will have no effect on these species. The four salmon species are included
in the narrative discussion to more completely describe the reasons for the
determinations. The U.S. Fish and Wildlife Service and National Marine
Fisheries Service have concurred with these determinations (see Appendix G).

The Fish and Wildlife Service identified six “species that are not restricted to
only late-successional forests or that are associated with unique or specialized
habitats that may not be considered late successional, but which may be
affected by forest management activities.” Some of these species were not
evaluated by the Assessment Team because of their lack of association with
late-successional forests, however, they are addressed in this SEIS to provide a
complete accounting. The alternatives in this SEIS are not likely to adversely
affect these species.

Four listed or proposed species are associated with late-successional forests: the
bald eagle, the Oregon chub, the northern spotted owl, and the marbled
murrelet. None of the alternatives is likely to adversely affect the bald eagle.
Management of nonfederal lands and cumulative effects are affecting the
Oregon chub, and cannot be mitigated by federal land management. The
following discussion summarizes the effects of the alternatives on the other two
species.

Northern Spotted Owl

The effectiveness of an alternative in providing for northern spotted owl
recovery on Federal lands relies heavily on the spacing, size and location of the
habitat. It was the conclusion of the Assessment Team that Alternatives 1
through 6 and 9 met or exceeded the conservation measures for federal lands
for the Final Draft Spotted Owl Recovery Plan (USDI unpub. 1992a).
Alternatives 7, 8 and 10 were found to have less assurance of owl recovery on
federal lands, primarily due to inadequate provision of dispersal habitat. While
Alternative 9 also lacked a specific dispersal habitat provision in the Draft SEIS,
other aspects of this alternative were expected to provide adequate dispersal
habitat. The additional standards and guidelines in Alternative 9 would
increase this assessment of adequacy of the alternative. Therefore, selection of
Alternatives 1 through 6, or Alternative 9 would provide the federal land
allocations and standards and guidelines necessary to achieve recovery of the
northern spotted owl.
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EFFECTS ON SPECIES

NOT THREATENED
OR ENDANGERED

Marbled Murrelet

In the short term, the alternatives will provide a varying degree of “reserve”
protection for the population of murrelets known to occur in the planning area.
However, eight alternatives (all but Alternatives 7 and 8) also provide for
protection of murrelet sites outside of the reserves. The full impact of this
protection outside reserves is not known at this time because of the limited
surveys conducted for this species.

Alternative 1 provides habitat that would allow greater than 90 percent
likelihood of providing habitat conditions to support a marbled murrelet
population occurring well distributed on the federal lands. Alternatives 2, 3, 4,
5, and 6, had ratings of 84 percent likelihood of a well-distributed population
on federal lands, and Alternatives 9 and 10 were rated at 80 percent. The lowest
ratings were assigned to Alternatives 7 and 8. Alternative 7 was rated low
because of its lack of specific protection of murrelet sites in the matrix and less
protection of old-growth in coastal areas. Alternative 8 rated low because of
poor protection of murrelet sites in the matrix, and also because of its
allowance for timber harvest in stands up to 180 years of age.

In the Draft SEIS, Alternative 9 had a 80 percent likelihood of a murrelet
population well distributed on federal lands. The modifications made to
Alternative 9 have added protection of approximately 25,000 additional acres
of Late-Successional Reserves in the Olympic Adaptive Management Area
(AMA). Another change was for the Finney and Northern Coast Range AMAs,
which have amended direction stating that this Late-Successional Reserve
acreage may be reconsidered during development of the Adaptive

- Management Area plans, if the proposed actions are consistent with the

Endangered Species Act requirements for the marbled murrelet. Other
modifications to Alternative 9 which would likely improve the murrelet rating
are: adoption of the Riparian Reserve Scenario 1, retention of 100 acres around
spotted owl activity centers in the matrix, survey and manage provisions for a
variety of other species, and retention of old-growth fragments in watersheds
where little remains. These modifications would result in retention of more
marbled murrelet habitat than the standards and guidelines for Alternative 9
described in the Draft SEIS. Based on the relative amount of Late-Successional
Reserve acreage in the alternatives, it is likely that a rating of the modified
Alternative 9 would fall between the ratings for Alternatives 2,3, 4,5 and 6 and
the rating for Alternative 1.

The Assessment Team determined that 1,116 terrestrial speci es were closely
associated with late-successional and old-growth forests. These species were
grouped into bryophytes, fungi, lichens, vascular plants, mollusks, amphibians
and reptiles, birds, and mammals. A list of 15 functional groups of arthropods
was also considered. Twenty-nine spectes of fish were determined to occur in
streams within late-successional and old-growth forests within the range of the
northern spotted owl. Each of the alternatives were evaluated to determine the
likelihood of habitat on Federal lands to support populations of these species
or groups of species, Expert panels were asked to predict a percent likelihood
whether habitat would be of sufficient quality, distribution and abundance for
species populations to: a) stabilize, well distributed, b) stabilize with significant
gaps in distribution, ¢) continue existence only on refugia, or d) be at risk of
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extirpation. The assessment process and the potential outcomes that were
predicted are described for each of the species or groups of species in Chapter
3&4. Additional species analysis was conducted between the Draft and Final
Supplemental Environmental Impact Statements. The analysis focused on the
likely outcomes for many of the species that were considered in the Draft SEIS.
While the analysis focused most directly on responding to public comments on
the preferred alternative (Alternative 9), much of it is also pertinent to the
remaining nine alternatives.

The results of the original assessments and the additional analysis are
summarized in Chapter 3&4, with extensive background material in
Appendices A and ]. Attempts to further summarize these resulis would be an
oversimplification and possibly misleading. The following is a generalized
comparison of the impacts anticipated for the alternatives based on the nature
of the changes expected to occur to the habitat components important to the
species or groups of species that were analyzed. The relative impacts described
for Alternative 9 are those expected to occur with the standards and guidelines
added between the Draft and Final SEIS. “

Nonvascular Plants and Allies

This includes bryophytes, fungi and lichens. Bryophytes include hornworts,
liverworts and mosses. The habitat components important to bryophytes
include live, old-growth trees, decaying wood, riparian zones and generally the
habitat characteristics achieved by more extensive and interconnected late-
successional and old-growth forested conditions. Alternatives 1, 3 and 9, are
generally the most favorable te bryophytes, because they provide the set of
allocations and management practices that best produces the habitat
components for bryophytes. Alternatives 4, 5, 7 and 8, provide respectively,
less of these habitat conditions. Based on their overall features, Alternative 2
would likely have effects between those of Alternatives 3 and 5, Alternative 6
would likely have effects similar to Alternative 5, and Alternative 10 would
likely have effects between those of Alternatives 5 and 7.

Fungi are neither plants nor animals but are recognized as a separate kingdom
of organisms, both in structure and function. Species diversity of fungi appears
highest in late-successional forests because of the diversity of habitat structures
and host species, and the abundance of coarse woody debris and standing dead
trees. Habitat components important to the fungi include dead, down wood;
standing dead trees; and live, old-growth trees; as well as a diversity of host
species and microhabitats. Also important for fungi is a well-distributed
network of late-successional forest. Small forest fragments can function as
refugia where fungi may persist until suitable habitat conditions become
available in adjacent stands. Alternatives that retain more of these habitat
features generally had higher ratings for species. Alternatives 1, 3, 4, and 9, are
generally the most favorable to bryophytes, because they provide the set of
allocations and management practices that best produces the habitat
components for bryophytes. Alternative 5 would provide intermediate levels of
this habitat. Alternatives 7 and 8 are similar in their effects, and would provide
less favorable habitat conditions for bryophytes. Based on their overall
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features, Alternative 2 would likely have effects between those of Alternatives
3 and 5, Alternative 6 would likely have effects similar to Alternative 5, and
Alternative 10 would likely have effects between those of Alternatives 5 and 7.

Lichens are a conspicuous component of old-growth forest ecosystems where
they play an important ecological role. The habitat components important to
lichens include live, old-growth trees, decaying wood, riparian zones and
extensive and interconnected late-successional and old-growth forested
conditions. Alternatives 1, 4, and 9, are generally the most favorable to lichens,
because they provide the set of allocations and management practices that best
produces the habitat components for lichens. Alternatives 3 and 5 would
provide intermediate levels of this habitat. Alternafives 7 and 8 are similar in
their effects, and would provide less favorable habitat conditions for lichens.
Based on their overall features, Alternative 2 would likely have effects between
those of Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5 and 7.

Vascular Plants

The largest and most dominant organisms of the late-successional and old-
growth forest ecosystem are the vascular plants. Vascular plants are defined as
those that contain conducting or vascular tissue. The habitat components
important to vascular plants are those which generally increase amounts of
late-successional, riparian, and old-growth habitat. Alternative 1 is generally
the most favorable fo vascular plants, because it provides the set of allocations
and management practices that best produces the habitat components for
vascular plants. Alternatives 3, 4, 5, and 9 are similar in providing intermediate
levels of these habitat conditions. Alternatives 7 and 8 are similar in their
effects, and would provide less favorable habitat conditions for vascular plants.

-Based on their overall features, Alternative 2 would likely have effects between
those of Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5 and 7.

Invertebrates

This includes arthropods and their allies, and mollusks. Arthropods include
insects, crustaceans, arachnids, and myriapods and collectively constitute over
85 percent of biological diversity in late-successional and old-growth forests in
the Pacific Northwest. The habitat components important to arthropods
include all the features that comprise an extensive and interconnected late-
successional and old-growth forested conditions, including a diversity of live,
old-growth trees; standing dead trees; dead and downed wood; canopy
structure; and riparian habitats. Alternatives 1, 3, and 4 are generally the most
favorable to arthropods, because they provide the set of allocations and
management practices that best produces the habitat components for
arthropods. Alternatives 5, 7, and 9 would provide intermediate levels of
habitat protection. Alternative 8 would provide less favorable habitat
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conditions for arthropods. Based on their overall features, Alternative 2 would
likely have effects between those of Alternatives 3 and 5, Alternative 6 would
likely have effects similar to Alternative 5, and Alternative 10 would likely
have effects between those of Alternatives 5 and 7.

Mollusk species of northwest coniferous forests are comprised of land snails,
slugs, aquatic snails and clams. The habitat components important to mollusks
include moist forest environments; areas around springs, bogs, and marshes;
basalt and limestone talus slopes; diverse vegetative cover; and the habitat
characteristics provided in the Riparian Reserves and influenced by Late-
Successional Reserve sizes. Alternatives 1, 3, and 9 are generally the most
favorable to land snails, because they provide the set of allocations and
management practices that best produces the habitat components for land
snails. Alternative 4, 5, 7, and 8 would provide less favorable habitat conditions
for the land snails. Alternatives 1, 4, and 9 are generally the most favorable to
slugs, freshwater snails and clams, because they provide the set of allocations
and management practices that best produces the habitat components for these
species. Alternatives 3, 5, 7 and 8 would provide less favorable habitat
conditions for slugs, freshwater snails and clams. Based on their overall
features, Alternatives 2, 6, and 10 which were not rated by the Assessment
Team would likely have effects on mollusk habitat similar to Alternative 5.

Vertebrates

This includes amphibians and reptiles, birds, mammals and fish. The number
of species of amphibians and reptiles in coniferous forests of the Pacific
Northwest is not large compared to the number of birds and mammals;
however, amphibians and reptiles comprise a distinct and important
component of the vertebrate fauna. No reptiles are closely associated with late-
successional forests. The habitat components important to amphibians are .
those which would provide cool, moist old-growth conditions; cool water;
reduced sedimentation; protection of headwater streams; and coarse woody
debris, riparian zones and more extensive and interconnected late-successional
and old-growth forested conditions. For the Riparian groups, Alternatives 1, 4,
and 9, are generally the most favorable to amphibians, because they provide
the set of allocations and management practices that best produces the habitat
components for amphibians. Alternatives 3 and 5 would provide intermediate
levels of habitat protection. Alternatives 7 and 8 are similar in their effects, and
would provide less favorable habitat conditions for these amphibians. For the
Terrestrial groups, Alternatives 1 and 9, are generally the most favorable to
amphibians, because they provide the set of allocations and management
practices that best produce the habitat components for amphibians.
Alternatives 3, 4, and 5 would provide intermediate levels of habitat protection.
Alternatives 7 and 8 are similar in their effects, and would provide less
favorable habitat conditions for these amphibians. Based on their overall
features, Alternative 2 would likely have effects between those of Alternatives
3 and 5, Alternative 6 would likely have effects similar to Alternative 5, and
Alternative 10 would likely have effects between those of Alternatives 5 and 7.

The habitat components important to birds are those which would increase
large reserves, riparian protection and analysis, and retain green trees, snags,
and down woody material within the matrix. Alternatives 1, 3,4, 5, and 9, are ‘
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generally the most favorable to birds, because they provide the set of
allocations and management practices that best produces the habitat
components for birds. Alternatives 7 and 8 are similar in their effects, and
would provide less favorable habitat conditions for birds. Based on their
overall features, Alternative 2 would likely have effects between those of
Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5 and 7.

Temperate coniferous forests of the Pacific Northwest provide habitat for a
diverse array of mammal species. Habitat components important to mammals.
other than bats include: dead, standing wood; dead, downed wood; live, old-
growth trees; and riparian zones. Large, decayed logs and snags are important
to many mammals as resting and denning sites. Large expanses of live, old-
growth trees are important to some mammals such as the fisher because they
provide continuous canopy cover. Fisher may be negatively affected by forest
fragmentation. Riparian zones provide potential habitat (including large snags
and cover) for mammals such as fishers and American martens. In general,
those alternatives that provide for greater amounts of late-successional and
old-growth habitat resulted in higher ratings for mammal species. Alternatives
1,3, and 9, are generally the most favorable to mammals, because they provide
the set of allocations and management practices that best produces the habitat
components for mammals. Alternatives 4 and 5 would provide intermediate -
levels of habitat conditions. Alternatives 7 and 8 are similar in their effects, and
would provide less favorable habitat conditions for mammals. Based on their
overall features, Alternative 2 would likely have effects between those of
Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5 and 7.

Bats are a diverse order of mammals. There may be more species of bats in
North American temperate forests than any other group of mammals. The
habitat components important to bats are those which would increase late-
successional and old-growth forests, riparian areas, snags and down woody
material. Alternatives 1, 3, and 9, are generally the most favorable to bats,
because they provide the set of allocations and management practices that best
produces the habitat components for bats. Alternatives 4 and 5 would provide
intermediate levels of habitat conditions. Alternatives 7 and 8 are similar in
their effects, and would provide less favorable habitat conditions for bats.
Based on their overall features, Alternative 2 would likely have effects between
those of Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5 and 7.

The fish species that are analyzed include resident fish and anadromous fish.
There are an estimated 313 anadromous fish stocks at risk in the planning area.
Habitat loss and degradation are principal factors in the decline of these fish on
federal lands. Alternatives 1, 4 and 9 benefit aquatic and riparian habitats more
than the other alternatives. These benefits are principally due to: (1) the
application of Riparian Reserve Scenario 1 to intermittent streams in Tier 2 Key
Watersheds and non-Key Watersheds, (2) the highest amounts of Late-
Successional Reserves within Key Watersheds and throughout the range of the
northern spotted owl, and (3) the least amount of the matrix contained within
inventoried roadless areas. Aquatic and riparian habitats are expected to
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recover faster in part, due to these factors under Alternatives 1, 4 and 9.
Alternatives 2, 3, 5, 6, and 10 benefit aquatic and riparian habitats to a greater
degree than Alternatives 7 and 8, but to a lesser degree than Alternatives 1, 4
and 9. Some of the reasons for the differences are that Alternatives 2, 3, 5, 6,
and 10 have less Late-Successional Reserves, include Riparian Reserve Scenario
2, and have more land in the matrix than Alternatives 1, 4, and 9. The opposite
is true when comparing the benefits of Alternatives 2, 3, 5, 6, and 10 to aquatic
and riparian habitat relative to Alternatives 7 and 8. Even though Alternatives
2,3, 5, 6, and 10 benefit aquatic and riparian habitats to a lesser degree than
Alternatives 1, 4 and 9, they would reverse the trend of aquatic and riparian
habitat degradation and begin recovery of these habitats. The standards and
guidelines for Alternatives 7 and 8 are not adequate to reverse the trend of
aquatic and riparian habitat degradation and begin recovery of these habitats.
The principal reasons are the lack of explicitly defined Riparian Reserves for
Alternative 7, and the application of Riparian Reserve Scenario 3 for
Alternative 8.

Annual harvest levels from Federal forests within the range of the northern
spotted owl averaged 4.5 billion board feet during the period 1980 to 1989. The
alternatives considered to protect the habitat of the northern spotted owl and
associated late-successional species will restrict timber harvest in these forests,
resulting in substantial social and economic costs.

The probable levels of federal timber sales for the first decade for each
alternative are summarized in Figure 5-2, First Decade Probable Average
Annual Timber Sale Levels (PSQ)) by Historic Period and Alternative. The PSQ
estimates in Figure 5-2 include “other wood” which is the volume of cull,
salvage, and other products that is not normally part of allowable sale quantity
calculations. Historically, this has accounted for about 10 percent of the total
harvest volume from timber suitable federal lands in the planning area.

The PSQ figures for Alternative 9 are changed from the Draft SEIS to reflect
modifications made to Alternative 9 as a result of public comments and
internal review. The overall result of the revisions to PSQ for Alternative 9
between the Draft SEIS and the Final SEIS is a reduction of 92 MMBF per year;
from 1,050 MMBEF to 958 MMBF per year, not including the “other wood.”

Estimated sale levels under all alternatives are below program levels of the
1980s, as well as below the harvest levels of 1990-1992 when most new federal
timber sales were enjoined. In 1990-1992, harvests consisted of sales under
contract from the 1980°s. The sale quantities of the alternatives will not permit
1990-1992 levels of timber harvest in the future. Due to several factors, it is
likely that sale levels of the selected alternative will take one to three years to
reach the decadal average sales potential.

In addition to reduced harvest quantities in the decade ahead, wood quality is
also apt to decrease, In the first decade, thinning and other partial harvests
would account for a large portion of the volume harvested under the various
alternatives. Secondary wood products manufacturers may see an even greater
decline in raw materials than the probable sale quantities would indicate as a
result of smaller average tree size.
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Figure 5-2. First decade probable average annual timber sale levels
(PSQ) by historical period and alternative

Billion Board F eet

80-8090-92 1 2 3 4 5 6 7 8 9 10
Historical Period or Alternative

| Forest Servme f Forest Servme
Region6! [ Region52 kK

;' Region 6 = Pacific Northwest Region

Region 5 = Pacific Southwest Region
3 Includes cull, submerchantable material, firewood and other products.

ErrecTs ON REGIONAL Regional Employment

EconomiIcs AND

COMMUNITIES Under all of the alternatives, direct employment in timber harvesting and

' processing will decline as a result of reduced harvest levels as shown in Table

5-2, Historic and Projected Employment in the Timber Industry in the Next
Decade by Sub-Region and Alternative. The table compares the projected
employment levels to employment in 1990 and estimated employment in 1992.
The projections imply a range of job displacement from 4,600 to 15,900 jobs,
relative to 1992. Compared to 1990, the potential displacement is 24,100 to
35,400 jobs.

The Final SEIS job displacement estimates are higher than the estimates
displayed in the Draft SEIS. The differences result from corrections in
predicting nonfederal harvest levels and, for Alternative 9, the reduction in
PSQ from federal forests between Draft and Final SEIS. The majority of the
affected jobs are in Oregon and are concentrated in southwestern Oregon.

The alternatives presented in this SEIS would have the greatest effect on the
timber industry sector. In addition to displaced workers, there would be
indirect effects caused by fluctuating business expenditures in the region and
induced effects caused by changes in personal expenditures in the region.
These ripple effects tend to increase the ramifications of job gains or losses in
communities or regions. There is roughly one job affected outside the timber
industry for every job affected within the timber industry.
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Table S-2. Historical and projected employment in the timber industry in the next decade, by

subregion and alternative!

Actual Estimated

Alternative

State/Owl Region* 1990 1992 1 2 3 4 5 6 7 8 9 10
----—---—thousand jobs-------—---—-
Washington
Olympic Peninsula 13.9 116 117 1ie 117 1.7 1.7 116 112 1le 116
Puget Sound 25.7 203 204 204 204 203 204 203 205 203 204
Lower Columbia 14.1 124 126 126 126 127 126 127 126 126 126

Central 42 38 40 41 40 40 41 41 43 39 42

U Totl 579 513 481 487 487 487 487 488 487 490 484 488,

Oregon
Northwest 21.9 198 203 203 204 207 200 216 208 205 205
West-Central 20.9 137 144 145 146 150 143 160 154 150 149
Southwest 214 103 120 121 124 128 121 153 138 128 129
Central 8.9 74 80 80 80 81 80 84 82 81 81
"7 Total 731 628  Bl2 547 549 554 566 544 613 582 564 564
Califormia T T
T Toml 139 13 102 106 107 106 107 108 108 109 11 109
'3 State Total - © 1449 1254 1095 1140 1143 1147 1160 1140 1208 1181 1159 1161

! Includes self-employed individuals in all solid wood products and pulp and paper sectors. Wage and
salary employment is approximately 7.5 percent less than total employment.

2 Owl Region = The range

of the northern spotted owl.

Timber-based employment would decline under all alternatives considered as
a result of reduced harvests. Subregions characterized as heavily timber
dependent are apt to experience the most severe impacts. While service
employment in forestry also appears to be faced with job declines, these
declines could be offset through investments in reforestation, timber stand
improvement, monitoring, inventory, and restoration activities.

Some employment gains could be made in recreation and tourism, as well as in
special forest products. It may, however, be difficult to absorb displaced
loggers and mill workers into these fields due to skill considerations and
geographic locations. In the long run, the alternatives presented in this SEIS
may provide an increased supply to commercial fisheries. Yet, in light of the
current issues and the potential over-capacity of the industry, these gains may
not be substantial. Restoration of salmon and trout runs, however, could have
positive effects on coastal recreation.
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Rural Communities

Washington, Oregon, and California differ in the pattern, severity, and regional
distribution of the effects of reduced timber harvest to communities. The
results of the analyses are discussed in terms of the severity and direction of
the consequences, the communities’ capacity to cope, and the resultant risk to
the communities. The Assessment Team conducted a detailed analysis of
Alternatives 1, 3, and 7. It found relatively few differences among the effects of
the alternatives because the timber harvest levels in Alternatives 1 through 10
are far below recent averages. Impacts associated with Alternative 9 would
likely fall between those presented for Alternatives 3 and 7.

Communities with combinations of low capacity to cope with change and
negative consequences from the alternatives are “most at risk”; those with high
capacity to cope and positive consequences are “least at risk.” Using these
definitions, Alternatives 1, 3, and 7 would result in about one-third of the 167
surveyed communities falling in the “most at risk” category. In all three
alternatives, however, the changes are great compared to those for the 1985-87
harvest level scenario in which only 3 percent of the communities were so
ranked. The majority of the communities “most at risk” in Alternatives 1, 3, and
7 are those highly dependent on the timber industry and on Federal forest
lands as the source for much of their timber supply. Alternatives 1, 3, and 7
would likely lead to additional mill closures and reduced forest related
employment, and to real damage to the economic and social infrastructure.

The “most at risk” communities differ from others in significant ways. These
communities are smaller (average population 3,000), and they are located in
counties with low population density. Isolated communities are more likely to
experience negative consequences with Alternatives 1, 3, and to a lesser degree
7, because they have few options available locally or in nearby communities,
and because of limited access to capital, transportation links, and other
resources. Communities that are small, isolated, and lacking economic
diversity are more likely to be “at risk” than others. These communities may
find it difficult to mobilize and respond to changing conditions which may
affect a variety of groups. These communities are likely fo experience
unemployment, increased poverty, and social disruption in the absence of
assistance.

People Coping With Change

Changes in the management of the federal forests in the spotted owl region,
administered by the Forest Service and BLM, have effects (impacts) on people
and the families, groups, and communities to which they belong. The social,
community, and cultural changes resulting from implementation of any of
these alternatives will be disproportionately intense in rural and timber-
dependent areas. The social effects of the alternatives stem fairly directly from
changes in the timber harvest levels of the alternatives. This is not meant to
indicate that timber harvest is the only meaningful link between the Forest
Service/BLM and people, but it is the most crucial variable among these
alternatives.
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The changes in timber harvest from Alternatives 1-6, 9 and 10 will last longer
than any firm or worket’s ability to “wait it out.” The changes in timber harvest
under Alternative 8 would have less impact than under Alternatives 1-6, 9 and
10, but still result in a downturn from Alternative 7. All alternatives will force
timber harvest levels lower than experienced in Washington, Oregon, and
California in the last two decades, with Alternatives 1-4 and 6 reducing the
timber harvest levels most, while Alternatives 5 and 9-10 have the smaller
reductions, and Alternatives 7 and 8 which continue high timber harvests.
However, this high level is lower than the historical averages in the 1980’s and
early 1990’s.

American Indian People and Cultures

Given both traditional and contemporary links between American Indians and
forests, it is clear that tribal members depend on public lands and resources for
employment, subsistence, and cultural identity. It is recognized that Indians
tribes have an interest in Forest Service and BLM administered forest resources
and it is emphasized that the Indian rights and interests are not set aside by
this SEIS nor does it impose any extra conservation burden on the tribes or
Indian reservations. Timber harvest and management on tribal and Indian
owned lands are not controlled or modified by this SEIS. The SEIS has
examined the potential to impair or restrict the rights of various tribes and
finds that none fall into that category.

Every alternative has some amount of logging and road construction activities
on the federal forest lands which are potentially disturbing to the land,
fisheries, and cultural sites. Yet the amounts of disturbance are well below
historic levels. There appears to be little difference in consequences associated
with the low levels of land disturbance in Alternatives 1, 2, 3, and 4. The degree
of disturbance to vegetation, land, and cultural sites under Alternatives 5, 6, 8,
9, and 10 is slightly higher, but lower than Alternative 7, which would have the
highest ground disturbance. On the other hand, since a large number of
archaeological and historic places are discovered while conducting ground
searches prior to ground disturbing activity, there may be fewer total
archaeological and culturally important sites discovered under the alternatives
that have reduced timber harvest and road construction activities. All
alternatives except Alternatives 7 and 8 would reverse the trend of aquatic and
riparian habitat degradation and begin recovery of these habitats. Application
of the Aquatic Conservation Strategy within the range of the northern spotted
owl would improve habitat conditions for stocks of fish important to American
Indians.
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Purpose and Need

Chapter 1

Changes Between the
Draft and Final SEIS

The following change was made in Chapter 1 between the Draft and Final Supplemental EIS. Minor
corrections, explanations and edits have also been made.

* Language was added to more clearly link the underlying need and the purpose of the proposed action
to the direction given by President Clinton at the Forest Conference.

Changes Belween the Draft and Final SEIS 1 1-1
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Chapter 1
Purpose and Need

INTRODUCTION

BACKGROUND

This chapter specifies the underlying purpose and need to which the Forest
Service and Bureau of Land Management {(BLM) are responding in developing
this Supplemental Environmental Impact Statement (SEIS). The Fish and
Wildlife Service, Environmental Protection Agency, National Marine Fisheries
Service,.and the National Park Service are assisting as cooperating agencies.
This SEIS assesses alternatives for managing those federal forests of the Pacific
Northwest and northern California within the range of the northern spotted
owl (Strix occidentalis caurina) that are administered by the Forest Service and
the BLM.

The ongoing controversy concerning management of federal lands has resulted
in what has been described as a gridlock of lawsuits, court rulings, appeals,
and protests (see Appendix D, Related Direction and Activities). The public
debate has expanded from a focus on management of northern spotted owl
habitat to include management of all old-growth forest associated species and
old-growth ecosystems. The Scientific Analysis Team Report (Thomas et al.
1993) appears as Appendix H of this SEIS. It offers an overview of the
controversy in its Appendix 1-A, An Historical Perspective on the Evolution of
the Spotted Owl Issue and Its Incorporation Into de facto Forest Management
Policy. This overview offers a history of the research on the spotted owl since
the late 1960’s and the land management decisions made by the agencies since
1979 to provide increasing protection for habitat for the northern spotted owl.

Recent court rulings require completion of environmental impact statements.
The Forest Service is required by the U.S. District Court for the Western District
of Washington to prepare a new or supplemental Environmental Impact
Statement (EIS) to correct deficiencies the court found in the Final
Environmental Impact Statement on Management for the Northern Spotted Owl in the
National Forests (USDA FS 1992). The BLM is required by the U.S. District Court
for the District of Oregon to prepare an EIS to incorporate new information on
the effects of logging on the northern spotted owl and to consult on a
conservation strategy. Both agencies are currently enjoined from selling timber
in northern spotted owl habitat.

To seek a solution to the controversy, President Clinton held a Forest
Conference in Portland, Oregon, on April 2, 1993. During the day-long
conference, scientists, economists, representatives from the forest products
industry and environmental groups, Indian tribes, and others were invited to
present concerns, opinions, or proposals to the President concerning the
various issues surrounding the management of federal lands in the Pacific
Northwest and northern California.
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THE UNDERLYING
NEED

THE PURPOSES

After the Forest Conference, the Forest Ecosystem Management Assessment
Team (“the Assessment Team”) was assembled to prepare an assessment that
took an ecosystem approach to forest management (see Appendix C, Letters of
Direction). The Assessment Team examined many options, evaluated them,
and developed and presented 10 options in their report, Forest Ecosystem
Management: An Ecological, Economic, and Social Assessment (“the FEMAT
Report”). It is Appendix A of this SEIS and, as are other uncirculated
appendices, is available on request,

Using the FEMAT Report, the SEIS Interdisciplinary Team prepared a Draft
SEIS with the Assessment Team’s 10 options as alternatives. The Draft SEIS was
available to the public, agencies, tribes, and other governments for review on
July 30, 1993. Following a 90-day comment period which included public
hearings and which elicited over 100,000 comments, the SEIS Interdisciplinary
Team considered these comments, utilized new information, modified some of
the alternatives, and subsequently prepared this Final SEIS.

The agencies are responding to dual needs: the need for forest habitat and the
need for forest products.

The need for forest habitat is the need for a healthy forest ecosystem with
habitat that will support populations of native species (particularly those
associated with late-successional and old-growth forests) and includes
protection for riparian areas and waters. This need was reflected by President
Clinton in these words at the Forest Conference (Forest Conference Transcripts
1993:252-253):

[Als we craft a plan, we need to protect the long-term health of our forests,
our wildlife, and our waterways. . . . [Wle hold them in trust for future
generations.

The need for forest products from forest ecosystems is the need for a
sustainable supply of timber and other forest products that will help maintain
the stability of local and regional economies on a predictable and long-term
basis. This need was reflected by President Clinton in these words at the Forest
Conference (Forest Conference Transcripts 1993:252-253):

[Wle must never forget the human and the economic dimensions of these
problems. Where sound management policies can preserve the health of
forest lands, [timber] sales should go forward.

[TThe plan should produce a predictable and sustainable level of timber sales
and nontimber resources that will not degrade or destroy the environment.

~

Each of the alternatives in this SEIS meets both needs to some degree.

While meeting the underlying needs, the agencies also strive to meet additional
purposes.

The agencies must take an ecosystem management approach to forest
management, with support from scientific evidence, and meet the requirements
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ACTION

SCOPING

Purpose and Need

of existing laws and regulations. These requirements were reflected by
President Clinton at the Forest Conference (Forest Conference Transcripts
1993:253):

[Olur efforts must be, insofar as we are wise enough to know it,
scientifically sound, ecologically credible, and legally responsible.

The agencies must cooperate with all the federal agencies. As also stated by
President Clinton at the Forest Conference (Forest Conference Transcripts
1993:253):

[Wle will do our best to make the federal government work fogether and
work for you. We may make mistakes but we will try to end the gridlock
within the Federal Government and we will insist on collaboration not
confrontation.

The alternatives considered in detail in this SEIS respond to these underlying
purposes and needs. Alternatives which would not meet these underlying
purposes and needs were eliminated from detailed study.

The proposed action is to adopt coordinated management direction for the
lands administered by the Forest Service and the Bureau of Land Management
within the range of the northern spotted owl that meets the underlying need
and purposes. This region-wide management direction will provide overall
coordination across administrative units, provinces, and watersheds. The
action will amend the management direction established in all existing Forest
Service and BLM land management plans for the areas and resources covered
by this SEIS. This new management direction will apply to projects which will
be conducted after site-specific environmental analysis. The existing
management plans to be amended include existing Regional Guides, Forest
Plans, Unit Plans, Timber Management Plans, Management Framework Plans,
and Resource Management Plans for Iands within the range of the northern
spotted owl. The coordinated management direction established by the Record
of Decision for this SEIS will also be incorporated into all land and resource
management plans within the range of the northern spotted owl as they are
completed or revised.

Scoping is the term used for identifying issues, concerns and opportunities
associated with the proposed action in an environmental impact statement. In
this case, scoping focused on the management of late-successional and
old-growth forests on federal Iands. President Clinton’s Forest Conference
served as a focal point to discuss the issues surrounding management of
late-successional and old-growth forests on federal lands within the range of
the northern spotted owl. At the conclusion of that conference, he directed the
members of his Cabinet to prepare a plan and enunciated five principles to
guide the formulation of that plan (Forest Conference Transcripts 1993:252-
253). Those five principles formed the basis for the underlying need and
purposes identified above.

Following the Forest Conference, representatives of the Clinton administration
held meetings with interested parties to solicit their ideas. In addition, the
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Forest Ecosystem Management Assessment Team received and considered
numerous submissions from interested groups and members of the public. The
Forest Conference and the subsequent meetings and submissions served to
confirm and specify the scope of the issues, potential effects and appropriate
analysis.

Moreover, the issues surrounding the management of late-successional and
old-growth forest ecosystems to be addressed in this SEIS have been before the
public and discussed for a number of years. Congress has held several hearings
on these issues. A report entitled Alternatives for Management of Late-Successional
Forests of the Pacific Northwest (Johnson et al. 1991) was prepared at the request
of the Agriculture Comrhittee and the Merchant Marine and Fisheries
Committee of the U.S. House of Representatives in October 1991.

The Forest Service has completed Forest Plans for most of the National Forests
within the range of the northern spotted owl, and has prepared Draft Forest
Plans for the remaining Forests. Additionally, scoping for these Forest Plans
and the Final Supplement to the Environmental Impact Statement for an Amendment
to the Pacific Northwest Regional Guide (USDA FS 1988) included issues
regarding management of late-successional and old-growth forests, and served
to focus the public on the issues. The Forest Service more recently received
extensive public comment on the Final Environmental Impact Statement on
Management for the Northern Spotted Owl in the National Forests (USDA FS 1992).

The Fish and Wildlife Service elicited comments when it proposed listing the
northern spotted owl and marbled murrelet. They also held public hearings
during the summer of 1991 on the proposed designation of critical habitat for
the northern spotted owl, and have more recently received comments on the
Recovery Plan for the Northern Spotted Owl -Draft (USDI 1992). During the spring
of 1992, there was public comment and discussion in connection with the
hearings conducted by the Endangered Species Committee (“the God Squad”)
on a proposed exemption to the Endangered Species Act.

The Bureau of Land Management is in the process of preparing Resource
Management Plans (RMPs) for its Districts in western Oregon, and has
completed plans for the lands they administer in California within the range of
the northern spotted owl. Scoping for these plans identified issues surrounding
the management of late-successional and old-growth forest ecosystems.
Between 1986 and 1992, the Bureau of Land Management conducted scoping
and solicited and received public comments regarding these issues.

All of these efforts, including those of Congress and the relevant land and
resource management agencies, coupled with the actions during and after the
Forest Conference, have served to focus the issues such that additional scoping
was not necessary prior to the preparation of this SEIS (Appendix C, June 21,
1993, letter from the Council on Environmental Quality). Also, as stated in the
regulations at 40 CFR 1502.9(c)(4), additional scoping is not required for a
supplement to an environmental impact statement.
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THE SUPPLEMENTAL For the Forest Service, this SEIS will supplement the Final Environmental Impact

ENVIRONMENTAL Statement on Management for the Northern Spotfed Cwl in the National Forests

IMPACT STATEMENT (USDA FS 1992). For the Bureau of Land Management, this SEIS will
supplement the Draft Environmental Impact Statements for the Draft Resource
Management Plans for the Salem, Eugene, Coos Bay, Roseburg and Medford
Disfricts, and the Klamath Falls Resource Area of the Lakeview District in
Oregon (USDI BLM 1992a-f}. It will also supplement BLM’s Final
Environmental Impact Statements for the Resource Management Plans for the
Arcata and Redding Resource Areas of the Ukiah District in California, and for
the King Range National Conservation Area Management Plan.

Because these alternatives would amend several land management plans for
both the Forest Service and the BLM which all provide direction in the same
planning area, it does not represent a separate and distinct project, and does
not warrant a new EIS. This is a Supplemental EIS because it is the most
appropriate document to disclose the effects of modifying portions of existing
plans—plans which continue in effect and form part of these alternatives.

The Assessment Team and the SEIS Interdisciplinary Team's work built on the
analyses in earlier plans and environmental impact statements for lands
administered by the Forest Service and BLM. So, too, does the analysis in this
SEIS take into account the data and analysis in each of the NEPA documents it
is supplementing. To the extent such data and analysis continue to be relevant
to, and are not superseded by, the contents of this SEIS, they are incorporated
by reference (40 CFR 1502.21). The regional scope of this analysis renders
impracticable site-specific detail in this SEIS. The agencies will complete
environmental analysis as appropriate for site-specific activities.
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The Alternatives

Chapter 2
Changes Between the Draft and Final SEIS

The following changes were made in Chapter 2 between the Draft and Final SEIS. Minor corrections,
explanations and edits are not included in this list.

As a result of additional species analysis, Alternative 9 was revised to incorporate Riparian Reserve
Scenario 1 instead of Riparian Reserve Scenario 2. Standards and guidelines were also added to Alter-
native 9 that set levels of coarse woody debris and snag retention, require surveys and management for
for some rare and endemic species, add protection for bat roosting sites, retain remnant old-growth
stands in watersheds with less than 15 percent old-growth forest, and allocate 100 acres around all
known northern spotted owl nest sifes to Late-Successional Reserves.

The 180-year rotation requirement for northern California National Forests in Alternative 9 was
dropped in favor of following Forest Plan standards and guidelines. )

Language was added to clarify the requirement that thinning is permitted within Late-Successional
Reserves only if it is “beneficial” to the creation and maintenance of late-successional forest conditions.

Management of the portions of the Lassen and Modoc National Forests within the range of the northern
spotted owl is more clearly addressed in the standards and guidelines.

Federal lands not administered by the Forest Service or BLM are now shown on maps, tables, and
figures as Congressionally Reserved Areas.

Clarification was added to indicate that scheduled timber harvest is expected to occur in many of the
Adaptive Management Areas as well as the mafrix.

Existing developed downhill ski areas under special use permit were removed from Late-Successional
Reserves. This affects all or part of four additional ski areas.

Map references were clarified, and the location of the “official SEIS maps” is now identified.

Numerous minor boundary revisions were made fo Late Successional Reserves and to Key Watersheds
to correct errors and align boundaries with natural topographic features, and to better include late-
successional stands.

The standard and guideline for recreation in Riparian Reserves was revised to allow development to
occur that does not prevent attainment of Aquatic Conservation Strategy objectives.

Within the Columbia River Gorge National Scenic Area, the designated land allocation for developed
public recreation and agricultural sites was changed from Late-Successional Reserves to Administra-
tively Withdrawn Areas.

All relevant and applicable standards and guidelines from the FEMAT Report now appear in the text of
the SEIS.

Although standards and guidelines from current plans and draft plan preferred alternatives apply to all
alternatives where they are more restrictive or provide greater benefits to late-successional forest re-
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lated species, the text was changed to reflect three exceptions: (1) direction specific to northern spotted
owls and their habitat, (2) higher matrix green tree retention standards and guidelines, and (3) certain
Administratively Withdrawn Areas for old-growth related species in Alternative 9.

¢ The text was clarified to state that management consistent with approved recovery plans for listed
species, such as the bald eagle, and for Research Natural Areas takes precedence over Late-Successional
Reserve standards and guidelines.

* A requirement was added to develop management direction specific to Late-Successional Reserves
(including fire management direction), either as a separate document or as part of other plans.

* A standard and guideline was added stating that some research not otherwise consistent with the
objectives of Late-Successional Reserves or Aquatic Conservation Strategy may be appropriate.

* To supplement spotted owl protection for Alternative 9, Managed Late-Successional Areas were added
for known owl activity centers in the Washington Eastern Cascades and the California Cascades Prov-
inces. This change affects approximately 21 activity centers and 102,000 acres.

» References to “oversight” were changed to “review by the Regional Ecosystem Office” to clarify who
has responsibility for such reviews.

* The monitoring and adaptive management sections were expanded and clarified.

* The Interagency Coordination section was revised to reflect the direction in the Memorandum of Un-
derstanding for Forest Ecosystem Management.

¢ The planning section was revised and a discussion of watershed analysis was added to providea
context for implementation.

* The data base for the Draft SEIS and the acreage calculations for the alternatives based on that data
were corrected. These corrections are listed in a separate section, Acreage and Data Changes Between
Draft and Final, and are reflected in the Alternative 9 map that accompanies this Final SEIS.

* A statement was added to clarify that the management direction and land allocations of the preferred
alternative (Alternative 9) constitute the federal lands’ contribution to the recovery of the northern
spotted owl.
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The Alternatives

THE Issurs

Introduction

Chapter 2 discusses the issues and presents 10 alternatives for accomplishing
the proposed action. Each alternative is an ecosystem management plan for
managing habitat for late-successional and old-growth forest related species,
including the northern spotted owl, on lands administered by the Forest Ser-
vice and the Bureau of Land Management (BLM) within the range of the north-
ern spofted owl.

Each alternative consists of combinations of: (1) land allocations managed to
protect and enhance habitat for late-successional and old-growth forest related
species and to protect and enhance aquatic resources, and (2) standards and
guidelines for the management of these land allocations. Following these
alternatives is a discussion of the alternatives considered but eliminated from
detailed study. A comparison of the major effects of the 10 alternatives is
presented at the end of the chapter.

The preferred alternative in this SEIS is Alternative 9, the substance of which
has been slightly modified from Alternative 9 in the Draft SEIS by incorporat-
ing additional standards and guidelines. Designating an alternative as “pre-
ferred” indicates a preference, not a decision. The decision to select an alterna-
tive to implement will be disclosed in the Record of Decision, which follows
this Final SEIS by at least 30 days.

This description of the issues is based on past documents, public comments,
court cases, media reports and features, and transcripts of the April 2, 1993,
Forest Conference. These issues will serve to focus the comparison of the
alternatives.

For more than two decades there has been growing controversy about the
management of the old-growth forests on federal lands. When harvested, they
have great economic value and make way for younger forests and the wildlife
they support. If preserved, they provide an environment for many other spe-
cies and contribute to other nontimber forest values and environmental quali-
ties.

At the Forest Conference, President Clinton posed the fundamental question in
his opening remarks (Forest Conference Transcripts 1993:4):

How can we achieve a balanced and comprehensive policy that recognizes the
importance of the forests and timber to the econonty and jobs of this region,
and how can we preserve our precious old-growth forests, which are part of
our national heritage and that, once destroyed, can never be replaced?
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President Clinton continued (Forest Conference Transcripts 1993:5):

The most important thing we can do is to admit, all of us to each other,

that there are no simple or easy answers. This is not about choosing between
Jobs and the environment, but about recognizing the importance of both and
recogttizing that virtually everyone here and everyone in this region cares
about both.

The ecological systems within the range of the northern spotted owl are com-
plex and varied. Managing these ecosystems to preserve and enhance late-
successional and old-growth forests and aquatic resources will have major
effects on the overall structure, function, and appearance of the region’s forests;
the water quality in streams and rivers; and the distribution, connectivity,
diversity, and sustainability of its terrestrial and aquatic communities.

In the last decade, the northern spotted owl became the focus in the debate
over how federal forest lands should be managed. However, the management
of habitat for the spotted owl affects other terrestrial and aquatic species and
the region’s ecological systems collectively. There are 40 federally-listed threat-
ened or endangered species that may occur within the range of the northern
spotted owl; of these, about half use coniferous forest habitat on federal lands.
The northern spotted owl and the marbled murrelet are listed as threatened
species. The long-term persistence of the spotted owl and other old-growth
related species depends in large measure on providing habitat of adequate
amount and distribution to support their life functions.

The set of factors affecting long-term persistence of these species, including the
northern spotted owl, is complex and not precisely known. While most people
want the spotted owl and other old-growth species to survive, there is dis-
agreement over the size of populations that should be provided for, and the
forest management that will allow for long-term survival.

Aquatic and riparian areas are integral parts of the region’s ecosystems and
major factors in supporting the economy of the region. Damage to forest
aquatic and riparian systems has contributed to degradation of some plant and
animal communities. Of immediate concern is the loss of salmon and steelhead
runs, which are major cultural and economic elements in the Pacific Northwest
and northern California. The concern is both for the numbers of fish and for
their genetic diversity.

Since World War II, timber management has been a major part of the Forest
Service and Bureau of Land Management’s role of actively managing federal
lands for a variety of sustainable benefits for the Nation. The timber manage-
ment program on federal forests within the range of the northern spotted owl
has focused on harvesting older forest areas for timber and replacing them with
faster-growing young stands. Older forests are essential habitat for many
species; as the amount of older forests has decreased, the survival of old-
growth related species, including the northern spotted owl, has become more
uncertain.
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Managing federal lands to provide habitat for northern spotted owls and other
old-growth related species will result in a change in the extent and rate of
harvest of older forest areas, as well as changes in how other forest areas are
managed. Management to maintain or increase diversity of the forests’ struc-
ture and function is itself an issue. Species that need young forests and species
that need older forests are affected in different, and often opposite, ways by
changes in the age, composition, and distribution of the habitat each need.

The BLM and Forest Service’s timber management programs provide raw
material for the wood products industry that, after milling and processing,
serve the needs of a large number and variety of consumers. The wood prod-
ucts industry’s principal employment is located in small cities, towns, and rural
areas. From 1986 to 1990, wood from federal forests supported half the
industry’s jobs. Additionally, a quarter of the receipts from timber sales on
federal lands (and half of the receipts from the Oregon and California Revested
Lands (O&C Iands)) go to county governments.

Reductions in the amount of timber sold for harvest directly affect employment
and the economic health of the forestry and wood products industries. These,
in turn, immediately affect the economic vitality of the communities dependent
on them, and the well being of workers and families. These changes threaten
the ability of some of these communities and their institutions to survive.

There are other human uses of federal forest lands that would be enhanced,
maintained or curtailed if forests were managed to benefit the northern spotted
owl and other late-successional and old-growth related species. Road construc-
tion and use, recreation, mining, and other land uses will be affected. There are
alternate paths for people and communities fo take to adjust to changes. The
effectiveness of those paths and the human costs of making those changes are
both dynamic and significant issues.

CONSULTATION

Consultation on Alternative 9 was conducted with the Fish and Wildlife Ser-
vice and the National Marine Fisheries Service in accordance with Section 7 of
the Endangered Species Act. Their responses are included in Appendix G of
this document. Actions proposed to implement the selected alternative will
undergo consultation, either formal or informal, as appropriate.

Management direction and land allocations of Alternative 9 are intended to
constitute the Forest Service and BLM contribution to the recovery of the
northern spotted owl. Consultation would not be required for activities consis-
tent with standards and guidelines of Alternative 9 if those activities will not
result in incidental take.

In the event that anadromous salmonids are listed following the Record of
Decision for this SEIS, the National Marine Fisheries Service will consult with
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the Forest Service and BLM on implementation of the selected alternative.
Consultations may also be needed at lower levels of land management plan-
ning during implementation. In consultations with land management agencies
in the Snake River Basin on currently listed anadromous salmonids, the Na-
tional Marine Fisheries Service has recommended riparian protection and other
measures, suich as watershed restoration, that are consistent with the preferred
alternative. Based on existing information, the National Marine Fisheries
Service anticipates applying the Aquatic Conservation Strategy objectives with
Riparian Reserve Scenario 1 during consultation on anadromous fish in the
northern spotted owl’s range. Consultation could be on a Forest, province, or
watershed basis, depending on the sufficiency and specificity of available
information. Also considered would be the scale at which management deci-
sions are inade. It is the intent of the National Marine Fisheries Service to work
cooperatively and early in implementation planning, to facilitate and expedite
compliance with Section 7 provisions. '

Under the selected alternative specified in the Record of Decision, appropriate
consultation under the Coastal Zone Management Act will take place with the
appropriate state(s) concerning those activities that take place within the
coastal zone.

CRrrmicarL. HABITAT

Within the planning area there is designated critical habitat for the Oregon
silverspot butterfly and the northern spotted owl. Regardless of which alterna-
tive is selected in the Record of Decision for this SEIS, the Forest Service and
Bureau of Land Management will consulf on any proposed actions that may
affect critical habitat (50 CFR 402.14). The appropriateness of future proposed
actions in critical habitat will be determined through consultation, informal or
formal, with the Fish and Wildlife Service according to Section 7(a) of the
Endangered Species Act.

In January 1992, the Fish and Wildlife Service determined the lands that com-
prise critical habitat for the northern spotted owl. After the Record of Decision
for this SEIS has been signed, the Fish and Wildlife Service may review and
revise its critical habitat designation for the northern spotted owl, based on the
selected alternative.

In January 1994, the Fish and Wildlife Service issued a proposed rule designat-
ing critical habitat for the marbled murrelet. The Forest Service and Bureau of
Land Management will confer on any proposed actions in proposed murrelet
critical habitat as required under the Endangered Species Act.

The Biological Opinion (Appendix G) addressed the potential impacts of
Alternative 9 on the proposed critical habitat for marbled murrelet.
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THE PLANNING AREA

Three components contribute to the complexity of managing federal lands:

. multiple agencies, intermingled ownerships, and a variety of planning and
legal requirements that have changed over the years. Because this SEIS pro-
poses management direction for lands administered by both the Forest Service
and Bureau of Land Management, descriptions of administrative units and
references to management plans are lengthy and may be unavoidably confus-

The “planning area” for this plan is the area of federally administered lands
within the range of the northern spotted owl. These lands are located in west-
ern Washington, western Oregon and northwestern California. See Figure 2-1
below.

While the Forest Ecosystem Management Assessment Team (the Assessment
Team) considered all federal lands within the range of the northern spotted
ow], including those managed by the Fish and Wildlife Service, National Park
Service, and Department of Defense, the management direction in this SEIS
applies only to those lands managed by the Forest Service and Bureau of Land
Management.

Federal lands other than those managed by the Forest Service and the BLM are
expected to generally maintain their existing habitat conditions. The influence
of these lands has been considered in the analysis of effects in this SEIS, but no
new management direction for them is presented here. The National Parks and
Monuments, Wildlife Refuges, and military reservations are shown as Congres-
sionally Reserved Areas in all alternatives (see Appendix D).

Nonfederal lands, which include state and private land, and (for this analysis)
tribal and Indian owned lands, are not included in the planning area of this
SEIS, and no management direction is given for them. However, impacts from
expected management activities on nonfederal lands were considered as part of
the cumulative effects analysis in this SEIS in accordance with the requirements
of NEPA.

RELATIONSHIP OF THE SEIS ALTERNATIVES TO EXISTING
FOREST SERVICE AND BLM MANAGEMENT PLANS AND
ENVIRONMENTAL IMPACT STATEMENTS

The direction established by the Record of Decision for this SEIS will be added
to the existing management direction for those administrative units without
adopted Forest or District Plans, and will supersede management direction
contained in existing plans where it differs for specific resources or areas,
except as otherwise specifically provided. Standards and guidelines and land
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Figure 2-1. Range of the northern spotted owl within the United States
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allocations in the existing plans not directly superseded by the selected alterna-
tive will remain in effect. The standards and guidelines and land allocations of
the selected alternative will be incorporated into plans which are being devel-
oped. Resource management and the quantity of timber offered for sale will
reflect the implications of the standards and guidelines and the land allocations
of the selected alternative. Thus, the selected alternative will supplement or
amend all of the plans and EISs listed in Table 2-1. Additional agency details
are provided below.

Forest Service

This SEIS supplements the January 1992 Final Environmental Impact Statement o
Manngement for the Northern Spotted Owl in the National Forests (FEIS) (USDA FS
1992). The alternatives described in this SEIS supplement (add to) the five
alternatives described in the FEIS. The Record of Decision for this SEIS will
supersede the Record of Decision dated March 3, 1992, for the Final Environ-
mental Impact Statement on Management for the Northern Spotted Owl in the No-
tional Forests (USDA FS 1992).

The Record of Decision for this SEIS will amend the Pacific Northwest and
Pacific Southwest Regional Guides with the standards and guidelines of the
selected alternative.

The Record of Decision for this SEIS will amend approved National Forest
Land and Resource Management Plans with the standards and guidelines of
the selected alternative. For those National Forests without approved Forest
Plans, the standards and guidelines of the selected alternative will apply
directly to management activities, and will be incorporated into Forest Plans as
they are developed.

BLM

The existing BLM Management Framework Plans for western Oregon Districts
will be amended as a result of the direction established by the Record of Deci-
sion for this SEIS. This SEIS supplements the BLM Draft Resource Management
Plans and Environmental Impact Statements (RMP/EISs) of August 1992 for
the Salem, Eugene, Coos Bay, Roseburg, and Medford Districts, and the Kla-
math Falls Resource Area of the Lakeview District (USDI BLM 1992a-f). This
SEIS supplements the seven alternatives analyzed in each of these Draft Plans.

The Record of Decision for this SEIS will amend the plans for the Redding
Resource Area, the Arcata Resource Area, and the King Range National Con-
servation Area of the Ukiah District in California with the standards and
guidelines of the selected alternative.
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IMPLEMENTATION

The alternative selected in the Record of Decision for this SEIS will be imple-
mented on lands administered by the Forest Service and BLM within the range
of the northern spotted owl. Under the selected alternative, management
activities will meet National Environmental Policy Act (NEPA) requirements.
Resource management activities will be subject to site-specific environmental
analysis and appropriate public participation before they are conducted. This
will involve analysis of cumulative and other environmental effects.

Each alternative provides a strategy for the entire range of the northern spotted
owl that includes land allocations, and standards and guidelines that cross
physiographic provinces, and federal agencies’ administrative boundaries.
Management activities will be in accordance with the land allocations, and
standards and guidelines prescribed in the selected alternative. The specific
standards and guidelines of each alternative are described later in this chapter.

Monitoring

Monitoring is an essential component of natural resource management because
it provides information on the relative success of management strategies. The
implementation of the selected alternative will be monitored to ensure that
management actions are meeting the objectives of the prescribed standards and
guidelines, and that they comply with management laws and policy (see
Appendix I, Monitoring and Evaluation Plan). Monitoring will provide infor-
mation to determine if the standards and guidelines are being followed (imple-
mentation monitoring), verify if they are achieving the desired results (effec-
tiveness monitoring), and determine if underlying assumptions are sound
(validation monitoring). Some effectiveness and most validation monitoring
will be accomplished by formal research.

Monitoring results will provide managers with the information to determine
whether a goal has been met, and whether to continue or to modify the man-
agement direction. Findings obtained through monitoring, together with
research and other new information, will provide a basis for adaptive manage-
ment changes to the selected alternative. The processes of monitoring and
adaptive management share the goal of improving effectiveness and permitting
dynamic response to increased knowledge and a changing landscape. The
monitoring program itself will also not remain static. The monitoring plan will
be periodically evaluated to ascertain whether the monitoring questions and
standards are still relevant, and will be adjusted as appropriate. Some monitor-
ing items may be discontinued and others added as knowledge and issues
change with implementation.

Monitoring will be conducted at multiple levels and scales. These may include

- site-specific projects; designated areas such as Late-Successional Reserves,

Riparian Reserves and the matrix; watersheds; administrative units; physi-
ographic provinces or river basins; states; and the planning area or region. At
the project level, monitoring will examine how well specific standards and
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guidelines have been applied on the ground and how effectively they produce
expected resulis. Monitoring at broader levels will measure how successfully
projects and other activities have achieved the objectives, goals, and/or desired
future conditions of those management areas. Monitoring will be conducted in
a manner to accommodate the multiple levels and scales so that localized
information may be compiled and considered in a broader regional context,
and thereby address both local and regional issues.

The monitoring process will collect information on a sample basis. Monitoring
could be so costly as to be prohibitive if it is not carefully and reasonably
designed. It will not be necessary or desirable to monitor each standard and
guideline of every project. Unnecessary detail and unacceptable costs will be
avoided by focusing on key monitoring questions and proper sampling meth-
ods. The level and intensity of monitoring will vary, depending on the sensitiv-
ity of the resource or area and the scope of the management activity.

Monitoring will be coordinated among appropriate agencies and organizations
in order to enhance the efficiency and usefulness of the results across a variety
of administrative units and provinces. The approach will build on past and
present monitoring work, Current monitoring plans will continue to be used
where appropriate. In addition, specific monitoring protocols, criteria, goals,
and reporting formats will be developed for the selected alternative, subject to
review and guidance of the Regional Ecosystem Office. This guidance will be
used to revise current monitoring plans and facilitate the process of aggregat-
ing and analyzing information on province or regional levels. Bach administra-
tive unit will continue to be responsible for the collection, compilation, and
analysis of much of the data gained through monitoring activities. Province
teams and the Regional Ecosystem Office will compile and analyze information
at larger scales.

The monitoring program will involve a long-term commitment to gathering
and evaluating data on environmental conditions and management implemen-
tation. In the Forest Service Pacific Northwest Region’s Forest Monitoring and
Evaluation Guide (USDA FS 1993b), the Regional Forester stated, “All pro-
grams and projects should contain appropriate levels of monitoring funds in
their costs —or they should not be undertaken.” Similar commitments to
monitoring were made in the BLM western Oregon Draft Resource Manage-
ment Plans and Environmental Impact Statements (USDI BLM 1992a-f). For
example, the Roseburg District Draft RMP/EIS states, “Timber sale volumes
and associated programs will be reduced if annual funding is not sufficient to
support the relevant actions assumed in the plan, including mitigation and
monitoring. The extent of the reduction will be based on the principle of pro-
gram balance as envisioned in the plan” (USDI BLM 1992e). The current moni-
toring plans and commitments will remain in effect, although they will be
revised to reflect the direction in the Record of Decision for this SEIS.

Current plans and draft plan preferred alternatives require monitoring of
resources, activities, or effects, and will continue to do so under all alternatives.
The menitoring items or elements of the current plans and draft plan preferred
alternatives include soil, water, air, vegetation, Wild and Scenic Rivers, visual
resources, cultural resources, lands, minerals, range, wildlife, fisheries, timber,
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and special areas (e.g., Areas of Critical Environmental Concern and Research
Natural Areas). These broad categories include monitoring for species listed
under the Endangered Species Act, and activities subject to the Clean Water
Act, Clean Air Act and other laws, regulations and policy. Where relevant,
these current monitoring plans include monitoring objectives or questions,
sampling methods or techniques, criteria, standards, frequency of monitoring,
evaluation and reporting procedures, and associated costs for each item or
element. The various aspects of these current plans and draft plan preferred
alternatives will remain in effect, and may be revised as appropriate to reflect
the direction of the selected alternative. The results of monitoring and associ-
ated evaluations will contintie to be shared with the public.

Adaptix}e Management

Adaptive management is a continuing process of action-based planning, moni-
toring, researching, evaluating and adjusting with the objective of improving
the implementation and achieving the goals of the selected alternative. The
alternatives analyzed in this SEIS are based on current scientific knowledge. To
be successful, the selected alternative must have the flexibility to adapt and
respond to new information, Under the concept of adaptive management, new
information will be evaluated and a decision will be made whether to make
adjustments or changes. Each alternative incorporates the concept of adaptive
management (see Appendix E, Implementation Structure). This approach will
enable resource managers to determine how well management actions meet
their objectives and what steps are needed to modify activities to increase
success or improve results.

The adaptive management process will be implemented to maximize the
benefits and efficiency of the selected alternative. This may result in the refine-
ment of standards and guidelines, land-use allocations, or amendments to
Forest and District Plans. Adaptive management decisions may vary in scale
from individual watersheds, specific forest types, physiographic provinces, or
the entire planning area or region. Adaptive management modifications that
require changes to Regional Guides, or Forest or District Plans will be adopted
following applicable regulatory procedures. However, many adaptive manage-
ment modifications may not require changes to Regional Guides, or Forest or
District Plans.

While the adaptive management concept applies to all lands administered by
the Forest Service and BLM, the Adaptive Management Areas of Alternative 9
are specific land allocations. The primary. objective of these 10 Adaptive Man-
agement Areas is the development and testing of new approaches for integra-
tion and achievement of ecological and economic health, and other social
objectives.

Interagency Coordination

All alternatives call for a high Ievel of coordination and cooperation among
agencies during implementation. Issues will be discussed, objectives clarified,
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and problems solved in collaboration. The Memorandum of Understanding for
Forest Ecosystem Management established a framework for coordinated imple-
mentation of the selected alternative (see Appendix E, Implementation Struc-
ture). The parties to this memorandum of understanding are the Director of the
White House Office on Environmental Policy, the Secretary of the Interior, the
Secretary of Agriculture, the Administrator of the Environmental Protection
Agency, and the Under Secretary of Commerce for Oceans and Atmosphere.

The following interagency groups have been established to develop, monitor,
and oversee the implementation of the selected alternative. These interagency
groups are identified in the Memorandum of Understanding for Forest Ecosys-
tem Management (Appendix E). They do not substitute or alter the line of
authority of individual agencies (see Figure 2-2).

Interagency Steering Committee

The Interagency Steering Comumittee will establish overall policies governing
the prompt, coordinated and effective implementation of the selected alterna-
tive by all relevant federal agencies, and address and resolve issues referred to
it by the Regional Interagency Executive Committee. The committee consists of
representatives from the offices of the Secretary of the Interior, Secretary of
Agriculture, Administrator of the Environmental Protection Agency, Under
Secretary of Commerce for Oceans and Atmosphere, and is chaired by the
Director of the White House Office on Environmental Policy or the director’s
designee. A White House appointed representative of the Interagency Steering
Committee serves as interagency coordinator to provide general oversight and
guidance of regional activities.

Regional Interagency Executive Committee (RIEC)

This group consists of the Pacific Northwest federal agency heads of the Forest
Service, Bureau of Land Management, Fish and Wildlife Service, National
Marine Fisheries Service, Bureau of Indian Affairs, and Environmental Protec-
tion Agency. Other participants on this committee include: the National Park
Service; Soil Conservation Service; the States of Washington, Oregon, and
California; and three tribal organizations. The RIEC will serve as the senior
regional entity to assure the prompt, coordinated, and sticcessful implementa-
tion of the selected alternative. It serves as the principal conduit for communi-
cations between the Interagency Steering Committee and the agencies in the
planning area. It will be responsible for implementing the directives of the
Interagency Steering Committee, reporting regularly on implementation
progress, and referring issues relating to the policies or procedures for imple-
menting the selected alternative to the Interagency Steering Committee. The
RIEC’s policy and planning decisions and recommendations will be made
collaboratively, and will be consistent with federal and state laws, federal trust
responsibilities, and government-to-government relationships with American
Indian tribes. The RIEC provides direction to the Regional Ecosystem Office,
province teams, and the Research and Monitoring Committee (see below). The
RIEC also works with the Regional Community Economic Revitalization Team
(RCERT) to develop criteria and priorities for ecosystem investment opportuni-
ties.
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Regional Ecosystem Office (REQ)

This office provides staff work and support to facilitate RIEC decision making
and prompt interagency issue resolution in support of implementation of the
selected alternative. It will also be responsible for evaluation of major modifica-
tions arising from the adaptive management process and will coordinate the
formulation and implementation of data standards. This office reports to the
RIEC and will be responsible for developing, evaluating, and resolving consis-
tency and implementation issues with respect to specific topics including, but
not limited to, Geographic Information Systems (GIS), pilot watershed analy-
ses, restoration guidelines, Endangered Species Act requirements, adaptive
management guidelines, monitoring and research.

Research and Monitoring Committee

This committee, comprised of research scientists and managers from a variety
of disciplines, provides recommendations to the RIEC on implementation of
the selected alternative through monitoring and research plans. The Research
and Monitoring Committee will review and evaluate ongoing research; de-
velop a research plan to address critical natural resource issues; address bio-
logical, social, economic, and adaptive management research topics; and
develop and review scientifically credible, cost efficient monitoring plans. The
Research and Monitoring Committee is under the direction of, and is respon-
sible to, the Regional Interagency Executive Committee, and reports to the
RIEC through the Regional Ecosystem Office.

Province Teams

These teams consist of representatives of federal agencies, states, American
Indian tribes, and others. These teams will provide or coordinate analyses at
the province level that can provide the basis for amendments to Forest and
District Plans and will provide monitoring reports for provinces. Province
teams will also encourage and facilitate information exchange and complemen-
tary ecosystem management among federal and nonfederal land managers. The
Interagency Steering Committee and the Regional Interagency Executive
Committee will continue to develop and refine the appropriate role for these
teams at the level of physiographic provinces, Adaptive Management Areas, or
specific watersheds.

Ecological functions do not respect administrative or political boundaries, and
assessments of ecosystem issues may require the use of boundaries which do
not coincide with political or administrative boundaries. At the same time,
current statutes, regulations and administrative responsibilities governing
federal land management agencies must recognize and are based upon political
and administrative boundaries. A major challenge in ecosystem management is
providing a planning regime in which these fundamentally different perspec-
tives can be integrated, a task that is especially difficult in the current statutory
and regulatory planning structure.
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* Although they recieve direction from the Regional Interagency Executive Committee, the Research and
Monitoring Committee and Province Teams will report to the Regional Interagency Executive Committee
through the Regional Ecosystem Office.

As experience is gained in ecosystem management, statutes and regulations
may be changed to provide for different decision points. Until statutes and
regulations are changed, province-level “plans” or considerations will consist
of analysis and coordination to help interpret or amend existing plans. The area
delineation appropriate to this planning structure is shown in Figure 2-3,
Province planning and analysis areas.

The term “planning” is often used colloquially to include assessments, analysis,
or other processes that are related to, but distinct from, the planning decision-
making process defined by laws and regulations. Decisions on standards and
guidelines and land allocations will be adopted using the planning structure of
existing regulations, which provide for three levels of plans for the Forest
Service (Regional Guides, Forest Plans and project plans) and two levels of
plans for the BLM (District Plans and activity plans). Decisions to change land
allocations, or standards and guidelines will be made only through the adop-
tion, revision, or amendment of these documents following appropriate public
participation, NEPA procedures, and coordination with the Regional Inter-
agency Executive Committee.

The FEMAT Report and the SEIS illustrate how different types of planning-
related activities can be used to practice ecosystem management by assessing
relevant issues from a variety of perspectives and facilitating a coordinated
implementation of the selected alternative. Ecological “assessments” or “analy-
ses” are aimed at viewing management issues from ecological perspectives,
such as described in Appendix B2, Ecological Principles for Management of
Late-Successional Forests. Assessments may include other perspectives rel-
evant to land management decision making such as economic or social factors.
The SEIS alternatives also propose coordinating planning activities across
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WATERSHED ANALYSIS

administrative boundaries, such as province plans, Adaptive Management
Area plans and Late-Successional Reserve plans. Decisions will be made to
adopt, revise or amend appropriate decision documents only when procedures
for public participation and decision making have been followed.

The Record of Decision based on this SEIS will amend existing Forest Service
and BLM management plans. This SEIS supplements the Environmental Impact
Statements as described in the section of this chapter titled “Relationship of the
SEIS to Existing Forest Service and BLM Management Plans and Environmen-
tal Impact Statements.” The responsibility for implementing the decision made
in the Record of Decision for this SEIS rests with the managers of the Forest
Service and BLM units in the planning area. The interagency structure identi-
fied in the Memorandum of Understanding for Forest Ecosystem Management
(Appendix E} designates the Interagency Steering Committee and Regional
Interagency Executive Committee to assure the coordinated and effective
implementation of the selected alternative, and to support the development
and implementation of future or revised land and resource management plans.
Changes or adjustments to decisions made in the Record of Decision for this
SEIS may be made through amendments to those plans required by regulations
as described above. The authority to change or amend those plans remains as
specified in the applicable regulations. The amendments will be reviewed by
the Regional Interagency Executive Committee to assure consistency with the
objectives of the selected alternative.

Watershed analysis is one of the principal analyses on which decisions imple-
menting the ecosystem management objectives of this SEIS will be made. The

. watershed analyses will be the mechanism to support ecosystem management

proposed by this SEIS at approximately the 20 to 200 square mile watershed
level, Watershed analysis, as described here, focuses on its broad role in imple-
menting the ecosystem management objectives proposed by this SEIS. The use
of watershed analysis, as described in the Aquatic Conservation Strategy (see
Appendix B6), is a more narrow focus and is just one aspect of its role.

Watershed analysis will focus on collecting and compiling information within
the watershed that is essential for making sound management decisions. It will
be an analytical process, not a decision-making process with a proposed action
requiring NEPA documentation. It will serve as basis for developing project-
specific proposals, and determining-monitoring and restoration needs for a
watershed. Some analysis of issues or resources may be included in broader
scale analyses because of their scope. The information from the watershed
analyses will contribute to decision making at all levels. Project-specific NEPA -
planning will use information developed from watershed analysis. For ex-
ample, if watershed analysis shows that restoring certain resources within a
watershed could contribute to achieving landscape or ecosystem management
objectives, then subsequent decisions will need to address that information.

The results of watershed analyses may include a description of the resource
needs, issues, the range of natural variability, spatially explicit information that
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Figure 2-3. Province planning and analysis areas
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will facilitate environmental and cumulative effects analyses to comply with
INEPA regulations, and the processes and functions operating within the
watershed. Watershed analysis will identify potentially disjunct approaches
and conflicting objectives within watersheds. The information from watershed
analysis will be used to develop priorities for funding. implementing actions
and projects, and will be used to develop monitoring strategies and objectives.
The participation in watershed analysis of adjacent landowners, private citi-
zens, interest groups, industry, government agencies, and others will be pro-
moted.

Watershed analysis will be an ongoing, iterative process that will help define
important resource and information needs. As watershed analysis is further
developed and refined, it will describe the processes and interactions for all
applicable resources. It will be an information gathering and aralysis process,
but will not be a comprehensive inventory process. It will build on information
collected from detailed, site-specific analyses. Information gathering and
analysis will be related to management needs, and not be performed for their
own sake. While generally watershed analysis will organize, collate, and
describe existing information, there may be critical information needs that must
be met before completing the analysis. In those instances, the additional infor-
mation will be collected before completing the watershed analysis. In other
instances, information needs may be identified that are not required for com-
pleting the watershed analysis but should be met for subsequent analyses,
planning, or decisions.

Watershed analysis is a technically rigorous procedure with the purpose of
developing and decumenting a scientifically-based understanding of the
ecological structures, functions, processes and interactions occurring within a
watershed (see Appendix B6, Aquatic Conservation Strategy). The scope of the
analysis for implementing the ecosystem management objectives of this SEIS
may include all aspects of the ecosystem. Some of these aspects include benefi-
cial uses; vegetative patterns and distribution; flow phenomena such as vegeta-
tion corridors, streams, and riparian corridors; wind; fire; wildlife migration
routes; dispersal habitat; terrestrial vertebrate distribution; locally significant
habitats; human use patterns throughout the ecosystem; cumulative effects;
and hydrology. The number and detail of these aspects considered will depend
on the issues pertaining to a given watershed.

INFORMATION An interagency Geographic Information System (GIS) data base will be devel-

RESOURCE oped to coordinate efforts in the collection and development of research and

MANAGEMENT data, and to effectively coordinate planning within watersheds, provinces or
the region.

CONSULTATION AND  Consultation under the Endangered Species Act will emphasize an integrated

COORDINATION ecosystem approach. This will include involving the Fish and Wildlife Service

PRrROCESS and the National Marine Fisheries Service when the land management agencies
begin to develop their plans for a particular area so their views can be made
known. Concurrent coordination with the Environmental Protection Agency on
water quality standards and beneficial use requirements of the Clean Water Act
will minimize planning and project impacts.
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The analysis and planning efforts used in implementing ecosystem manage-
ment on lands administered by the BLM and Forest Service will comply with
existing policies and laws relating to American Indian off-reservation trust
resources. The analysis will identify Indian trust resources that would be
affected, and identify potential conflicts between proposed federal actions and
treaty rights or tribal plans and policies. Consultation on a government-to-
government basis will be conducted early in the planning process with any
effected tribes. Conflicts will be resolved consistent with the Federal
Government's trust responsibilities.

THE NO-ACTION AILTERNATIVE

The No-Action Alternative is comprised of the several existing plans described
below (see Table 2-1). It is generally summarized in the 1992 FEIS, and the BLM
August 1992 Draft Resource Management Plans/Environmental Impact State-
ments for western Oregon (USDI BLM 1992a-f). For both agencies, the No-
Action Alternative basically represents management direction that was in place
immediately before the release of the Interagency Scientific Committee’s (I5C)
A Conservation Strategy for the Northern Spotted Owl (Thomas et al. 1990).

n April 1993, when the Assessment Team began to develop the 10 action
alternatives, BLM Districts and National Forests either had completed (current)
Forest and Resource Management Plans, or they were in the process of devel-
oping such plans. For those units that had not completed their plans, the
Assessment Team identified the then-current version, or draft, of the unit’s
preferred alternative. The Assessment Team used these current plans and draft
plan preferred alternatives as the base or starting point for each of the 10 action
alternatives. Unless specifically excepted elsewhere in this chapter, standards
and guidelines from these plans apply to all of the action alternatives where
they are more restrictive or provide greater benefits to late-suiccessional forest
related species than other standards and guidelines of these alternatives. These
plans are identified in the shaded area in Table 2-1, and are referred to in this
SEIS as “current plans and draft plan preferred alternatives.”

The current plans and draft plan preferred alternatives, plus the Final Draft
Recovery Plan for the Northern Spotted Owl as adapted by the Assessment Team,
define Alternative 7 in this SEIS. Alternative 7 is intended to approximate
direction that might have been implemented if the federal agencies had contin-
ued land and resource management planning processes and if they had
adopted the elements of the Final Draft Spotted Owl Recovery Plan. As such,
the Assessment Team considered Alternative 7 to be the closest reasonable
(legally implementable) approximation of a no-action alternative.
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Table 2-1. Description of the No-Action Alternative, and comparison of the No-Action Alternative
with Alternative 7. The shaded area shows the direction referred to in this SEIS as "current plans
and draft plan preferred alternatlves, which is incorporated into all 10 of the action alternatives.

No-ActHon Alternative . Alternative 7
N AL I e e T iy T E e
Forest Service, 4 ET hi 4 Jternative

Oregon and
Washington

Existing Management Framework

Bureau of Land AL 1
Management, Plans for the Salem, Eugene, Coos y};i:c) he Difaft Eesoim’ce Management
Oregon Bay, Roseburg and Medford X Plai:is and ElSs. (see Appetidix BI) ..

Districts; and the Klamath Falls glist 1992 for: f:ha
Resource Area of the Lakeview oalend; Bu ugene, Coos Bayi
District, approved during the late ij{gsefmrg and Medford, E}lsmcts, o
1970's and early 1980's, and “atidsthe Klamath Falls- Resotlﬁce

described in the resgective August ),A:t;eza Gf th,e Lakeview. E)zstrlc{;
1992 Draft RMP/EISs k]

Forest Service, 1984 Regional Guide. Existing 311984 Regfd;nal Guzde; Exls’smg

‘3

California Forest Plans for the Lassen and ‘;F(}res“t Plans for the Lassen‘and -
Modoc National Forests. The iMOd(}c Natlonal ForESts The

Preferred Alternatives as of March | Preferred Alterhatives as of May
1990 for Draft Forest Plans being | 1993 for-Draft Forest Plans being
developed for the Klamath, Shasta- | ‘deVéIcﬁped forthe Klamath, Shasta- |
Trinity, Mendocino and Six Rivers "Tnmtfff Méndocine and Six Rlvéfé
National Forests, as described in }Natlcinazf Porests,

the 1992 FEIS T

Bureau of Land :!E)gsﬁng Rescurce Mamgement L i‘Samé as the No»‘Ac:tion Al‘ffémative‘
Management, Plans for ‘the- Afeatadnd Redding . |-+ - .
California - Resource Areas apptraved 1992 and | . o

1993, respectively. Bxisting .~ | -
Managemer&t Plan for the ° King -

4444

Range Nationdl Cansewahon Afea“ N

. -approved-1974, . , :
Owl Conservation Preserve 1000-3000 acre Spotted Final Draft Spotted Owl Recovery

Strategy, Forest Owl Habitat Areas (SOHAs) and Plan, adapted by the Assessment
Service and Bureau | Oregon Dept. of Fish and Wildlife | Team. Provides for interacting

of Land Agreement Areas (Spotted Owl network of Designated
Management, all Management Area-SOMAs) for an | Conservation Areas (DCAs) each
states. ‘ interacting network of owl pairs. (generally) large enough to support

20 owl pairs, as well as other
designated areas for individual or
groups of owl pairs.
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However, Alternative 7 is different from the “No-Action Alternative” required
by CEQ regulations (see comparison in Table 2-1) because the No-Action
Alternative:

- does not include the Final Draft Spotted Owl Recovery Plan

- does not include Draft Forest and District Plans still being developed.

Because of recent listings of the marbled murrelet and the northern spotted
owl, concern over at-risk fish stocks, and other recent information regarding
the management of habitat for other late-successional forest related species, the
No-Action Alternative is no longer implementable, nor does it meet the pur-
pose and need for this SEIS (see Appendix C, Letter from Council of Environ-
mental Quality).

Normally, the No-Action Alternative is described within an environmental
impact statement, even where it is not implementable, to serve as a baseline for
comparison of effects among the action alternatives. In this case, the effects of
the No-Action Alternative, as described above and without recent, legally
required changes, are approximated by effects displayed in tables and figures
in Chapter 3&4 as “1980-1989 Average” or equivalent.

INTRODUCTION TO THE ACTION ALTERNATIVES

The 10 action alternatives presented in this SEIS are developed from the 10
ecosystem management options developed by the Forest Ecosystem Manage-
ment Assessment Team and described in the FEMAT Report (Appendix A).
Although the FEMAT Report is included in this Final SEIS as Appendix A, and
should be used for additional information and understanding the objectives
and details of the alternatives, all required standards and guidelines for each of
the action alternatives are presented here (in Chapter 2) and, as referenced, in
Appendix B.

The alternatives apply to lands administered by the Forest Service and Bureau
of Land Management within the range of the northern spotted owl. Each
alternative assumes other federal lands, such as those administered by the Fish
and Wildlife Service, National Park Service, and Department of Defense, will
be managed according to existing management plans and applicable federal
law.

Current Plans and Draft Plan Preferred Alternatives - Each action alternative
uses current plans and draft plan preferred alternatives as a starting point, or
baseline. Therefore, unless specifically excepted elsewhere in this chapter,
standards and guidelines of the current plans and draft plan preferred alterna-
tives apply to all alternatives where they are more restrictive or provide greater
benefits to late-successional forest related species than the provisions of these
alternatives. The current plans and draft plan preferred alternatives referred to
in this SEIS are shown in the shaded area in Table 2-1.
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. efforts), Managed Late-Successional Areas apply to the three known owl
activity centers on the Modoc National Forest, and a Late-Successional Reserve

An exception to the above, for alternatives other than Alternative 7, are stan-

dards and guidelines specific to management for the northern spotted owl and |
its habitat. Because of protection provided by the standards and guidelines of
each SEIS alternative, the BLM (Oregon) direction adapted from the Recovery
Plan for the Northern Spotted Owl-Draft (USDI 1992) has been modified (see
Appendix B9, BLM Spotted Owl Standards and Guidelines), and the Forest
Service direction adopting elements of A Conservation Strategy for the Northern
Spotted Owl (Thomas et al. 1990) has been dropped.

Because the range of the northern spotted owl includes only small portions of
the Modoc and Lassen National Forests, data for these forests are not included
in tables, figures, and maps in this SEIS. Standards and guidelines, however,
apply to National Forests and BLM-administered lands throughout the range
of the northern spotted owl as described for the various alternatives. For
Alternative 9, which is partially a map-based alternative (as opposed to other
alternatives which are built from elements of various previously published

is specified for that portion of the Lassen-administered portion of the Shasta-
Trinity National Forest corresponding to DCA #CD-82 in the Final Draft Recov-
ery Plan for the Northern Spotted Owl (USDI unpub). This reserve can be gener-
ally described as all National Forest in T.36N., R.2E., and in T.37N., R.2E., except
sections 8, 21-25, and 36, all of which are located generally west of Lake Britton.

Because current plans and draft plan preferred alternatives contain preferred
alternatives not previously included in “approved” agency plans, they differ
from the “No-Action” Alternative described in the previous section of this

chapter.

How the Alternatiires are Structured

Like other recent strategies for management of northern spotted owl habitat or !
old-growth forests of the Pacific Northwest, the alternatives presented in this :
SEIS propose a network of designated areas managed primarily to protect and
enhance habitat for the northern spotted owl and other late-successional and
old-growth forest related species (hereafter referred to as designated areas),

and nondesignated areas referred to as the matrix. Within each of these areas,
stanclards and guidelines set management direction and apply to management
activities. Appendix B contains additional information about particular stan-

dards and guidelines or processes.

There are 24,455,300 acres of federal land within the range of the northern
spotted owl. Each alternative in this SEIS allocates these acres to one of the
following six categories of designated areas, or to the matrix. The categories are
listed in the order that acreage was tabulated, and nof necessarily in the order
that corresponding standards and guidelines take precedence.
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The Alternatives
Congressionally Reserved Areas

All alternatives retain land allocations for existing lands that are congression-
ally reserved. These include lands with congressional designations that pre-
clude timber harvest, as well as other federal lands not administered by the
Forest Service or BLM. This includes National Parks and Monuments, Wilder-
nesses, Wild and Scenic Rivers, National Wildlife Refuges, and military reser-
vations. The location and size of these areas do not change among the alterna-
tives, Management of these lands follows direction written in the applicable
legislation or plans.

Late-Successional Reserves

Late-Successional Reserves are identified for each alternative. These areas
would be managed to protect and enhance conditions of late-successional and
old-growth forest ecosystems, which serve as habitat for late-successional and
old-growth related species including the northern spotted owl. For most alter-
natives, some level of silvicultural treatment (such as thinning young stands) is
permitted in stands of a certain age to accelerate the development of old-
growth habitat characteristics (see Appendix B2, Ecological Principles for
Management of Late-Successional Forests), subject to review by the Regional
Ecosystem Office. Stand and vegetation management of any kind, including
prescribed burning, is considered a silvicultural treatment. The Regional
Ecosystem Office may develop criteria that would exempt some activities from
review. Excepted from review are reforestation activities legally required by,
and planned as part of, existing sold timber sales, where the reforestation
prescription has been modified as appropriate to meet the new objectives of the
Late-Successional Reserve. Standards and guidelines for multiple-use activities
other than silviculture appear in Appendix B7, Late-Successional Reserve
Standards and Guidelines. Research Natural Areas and activities required by
recovery plans for listed threatened and endangered species take precedence
over Late-Successional Reserve standards and guidelines. These reserves are
designed to maintain a functional, interacting, late-successional and old-growth
forest ecosystem.

A management plan should be prepared for each large Late-Successional
Reserve (or group of smaller Late-Successional Reserves) before habitat ma-
nipulation activities are designed and implemented. Land management agen-
cies may choose to develop these plans as components of legally-mandated
plans (e.g., Forest or District Plans), as part of province-level planning, or as
stand-alone plans. If developed to stand alone, the plans should be closely
coordinated with subsequent watershed analysis and province-level planning.

" Agencies are encouraged to refine standards and guidelines at the province

level, prior to development of Late-Successional Reserve plans. Late-Succes-
sional Reserve plans should generally include: (1) a history and inventory of
overall vegetative conditions within the reserve, (2) a list of identified late-
successional associated species known to exist within the Late-Successional
Reserve and information on their locations, (3) a history and description of
current land uses within the reserve, (4) a fire management plan, (5) criteria for
determining appropriate treatments, (6) identification of specific areas that
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could be treated under those criteria, (7) an implementation schedule tiered to
higher order (i.e., larger scale) plans, and (8) monitoring and evaluation com-
ponents to help assure that activities are carried out as intended and achieve
desired results. Only in unusual circumstances would silvicultural treatments,
including prescribed fire, precede preparation of this management plan. Late-
Successional Reserve plans are subject to review by the Regional Ecosystem
Office.

Adaptive Management Areas

Adaptive Management Areas occur only under Alternative 9. The objective for
each of these areas is to develop and test new management approaches to
integrate and achieve ecological and economic health, and other social objec-
tives. BEach area has a different emphasis to its prescription, such as maximizing
the amount of late-sticcessional forests or improving riparian conditions
through silvicultural treatments. A complete description of the purpose for
each Adaptive Management Area, as well as specific objectives, appears in
Appendix B3, Adaptive Management Areas. Some scheduled timber harvest
(that contributing to the PSQ) takes place in some of the Adaptive Management
Areas.

Managed Late-Successional Areas

Managed Late-Successional Areas are identified for some alternatives in areas
where regular and frequent fire was a natural part of the ecosystem. The objec-
tive for these areas is to produce and maintain an optimum level of late-succes-
sional and old-growth stands on a landscape scale. In these designated areas,
certain silvicultural treatments and fire hazard reduction treatments would be
allowed to help. prevent complete stand destruction from large catastrophic
events such as high intensity, high severity fires, or disease or insect epidemics.
As with Late-Successional Reserves, each Managed Late-Suiccessional Area
should have a management plan. Standards and guidelines for multiple-use
activities other than silviculture, which are found in Appendix B7, also apply to
Managed Late-Successional Areas.

Administratively Withdrawn Areas

Administratively Withdrawn Areas are those areas identified in current plans
and draft plan preferred alternatives as not scheduled for timber harvest and
not included in calculations of allowable sale quantity (ASQ). Administratively
Withdrawn Areas include recreation areas, lands not technically suitable for
timber production, certain visual retention and riparian areas, and areas re-
moved from timber production for the protection of locally endemic species.
For all alternatives, unless specifically excepted elsewhere in this chapter,
Administratively Withdrawn Areas and all other standards and guidelines of
the current plans and draft plan preferred alternatives apply where they are
more restrictive or provide greater benefits to late-successional and old-growth
related species than other provisions of these alternatives.
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Riparian Reserves

The Riparian Reserves provide an area along all streams, wetlands, ponds,
lakes, and unstable and potentially unstable areas where riparian-dependent
resources receive primary emphasis (see Appendix B6, Aquatic Conservation
Strategy). Riparian Reserves are important to the terrestrial ecosystem as well,
serving, for example, as dispersal habitat for certain terrestrial species. Riparian
Reserves are not mapped; however, sample distributions of Riparian Reserves
are shown on insets on the alternative maps included with the Draft SEIS, as
well as on the Alternative 9 map included with this Final SEIS.

Matrix

The matrix consists of those federal lands outside the six categories of desig-
nated areas listed above. Most timber harvest and other silvicultural activities
would be conducted in that portion of the matrix with suitable forest lands,
according to standards and guidelines. Most scheduled timber harvest (that
contributing to the PSQ) takes place in the matrix. The matrix includes
nonforested areas, and forested areas that are technically unsuitable for timber
production, and therefore do not contribute to PSQ. Many alternatives apply
the ISC Conservation Strategy’s 50-11-40 rule for management of the matrix.
Each alternative also specifies the amount of green irees, snags, and down logs
that will be left following management activities. Snag recruitment trees left to
meet an identified, near-term (less than 3 decades) snag deficit do not count
toward green tree retention requirements.

Elements from Previous Documents Incorporated
into Alternatives by the Assessment Team

In developing the options on which the action alternatives are based, the
Assessment Team borrowed from previous Federal Government efforts to
develop a strategy for management of habitat for the northern spotted owl and
other old-growth associated species. The following is a list of these efforts:

1. A Conservation Strategy for the Northern Spotted Owl (Thomas et al. 1990) -
prepared by the Interagency Scientific Committee and supplemented by three

sets of clarifying questions and answers (Mays and Mulder 1991, Thomas 1991,
USDA FS 1991).

2. Alternatives for Management of Late-Successional Forests of the Pacific Northwest
(Johnson et al. 1991) - prepared by the Scientific Panel on Late-Successional
Forest Ecosystems (also referred to as the Scientific Panel) at the request of the
Agriculture Committee and the Merchant Marine and Fisheries Committee of
the U.S. House of Representatives.

3. Final Draft Recovery Plan for the Northern Spotted Owl (USDI unpub. referred
to herein as the Final Draft Spotted Owl Recovery Plan) - prepared by the
Northern Spotted Owl Recovery Team. The standards and guidelines appli-
cable to the 10 action alternatives from this Recovery Plan are included in
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Appendix B5 of this Final SEIS.

4. Viability Assessments and Management Considerations for Species Associated with
Late-Successional and Old-Growth Forests of the Pacific Northwest (Thomas et al.
1993) - prepared by the Scientific Analysis Team (SAT). This document is
sometimes referred to as the SAT Report, and includes recommendations of the
Pacific Salmon Working Group, also known as PACFish.

The documents above identify and describe various land allocations and/or
standards and guidelines designed to meet specific management objectives or
themes. The Assessment Team incorporated these elements into one or more of
their 10 options; correspondingly, each of these elements appear in at least one
of the 10 alternatives in this SEIS. Further details for specific standards and
guidelines can be found in the parent documents listed above.

These elements are described as follows and are referred to in the description
of each alternative by element title only. The standards and guidelines for an
element are not always the same, depending on the alternative. Where an
element carries the same standards and guidelines regardless of the alternative,
the standards and guidelines are included with the description of the element
below. Otherwise, they are found in the descriptions of the alternatives, or in
Appendix B, Additional Information on Standards and Guidelines.

The Scientific Panel classified late-successional and old-growth forests as most
ecologically significant (LS/OG1), ecologically significant (LS/O0G2), and the
remainder (LS/0G3, generally any forest over 80 years old). The Scientific
Panel mapped the LS/OG1s and LS/OG2s for its report (Johnson et al. 1991).
Where LS/0G status is used to define the boundaries of a Late-Successional
Reserve, the boundaries are fixed regardless of the future condition of those (or
other) stands.

The Scientific Panel also mapped areas that, when added to LS/OGts, brought
the LS/OGT reserves into compliance with the spotted owl population stan-
dards of A Conservation Strategy for the Northern Spotted Owl (Thomas et al.
1990).

The Scientific Analysis Team provided standard and: guideline recommenda-
tions for specific rare and endemic species, and additional standards and
guidelines for other specific species in the upland forests (Thomas et al,
1993:291-299, Mitigation Steps 5 and 6, see Appendix B4, Protection Buffers).
Table 2-2 identifies mitigation steps as described in the SAT Report that create
Late-Successional Reserves and Managed Late-Successional Areas, and that
add additional matrix standards and guidelines.

These are areas designated in the Final Draft Recovery Plan for the Northern
Spotted Owl (USDI unpub.) to be managed to improve northern spotted owl
habitat. They are similar to, and based on, the Habitat Conservation Areas
(HCAs) recommended by the Interagency Scientific Committee (Thomas et al.
1990). While the Final Draft Spotted Owl Recovery Plan was completed by the
Northern Spotted Owl Recovery Team in December 1992, it was not signed and
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Table 2-2. Mitigation steps from the Scientific Analysis Team Report (Thomas et al. 1993) that apply
to Alternatives 1, 3, 4, 5, and (excepting American marten) Alternative 9 in this SEIS. Numbers and
letters refer to the specific mitigation steps described in Appendix B4, Protection Buffers.

Late-Successional Managed Matrix
Reserves Late-Successional Standards
Areas and
Guidelines
SAT, Step5 ]
Nonvascular plants 1a,b, e f 1c,d, g h
Invertebrates (No protection areas identified for specific species
Amphibians i 3c 3a, b
| (SAT,Step6
Amphibians 1
Birds 2b 2a
Mammals 3a (except Alt. 9) 3b
therefore not distributed to the public. Because some alternatives incorporate
these areas, applicable standards and guidelines in the Final Draft Spotted Owl
Recovery Plan were adapted for the FEMAT Report and are included in this
Final SEIS in Appendix B5, Recovery Plan Standards and Guidelines.
THE 50-11-40 RULE This rule states that for every quarter-township, timber harvest shall be permit-

ted only when 50 percent of the federal forest landscape consists of forest
stands with an average diameter {(dbh) of 11 inches and a canopy closure of 40
percent (Thomas et al. 1990). Riparian Reserves and Administratively With-
drawn Areas contribute toward meeting the 50-11-40 rule.

Elements from the FEMAT Report Incorporated
into the Alternatives

The FEMAT Report identifies and describes various Iand allocations and
standards and guidelines designed to meet specific management objectives or
themes. As above, these elements are described here and then referenced by
title only in the description of each alternative.

MARBLED MURRELET The area close to marine environments assaciated with most marbled murrelet
activity is referred to as Marbled Murrelet Zone 1. Zone 1 extends approxi-
mately 40 miles inland in Washington, 35 miles inland in Oregon, 25 miles
inland in California north of Fort Bragg, and 10 miles inland south of Fort
Bragg. Some alternatives allocate certain older stands within Zone 1 to desig-
nated areas. Zone 2 is defined for survey purposes and does not affect alloca-
tions for any of the alternatives. Both Marbled Murrelet Zones 1 and 2 are
shown on the Federal Land Ownership map included with the Draft SEIS, and
the Alternative 9 map included with this Final SEIS.
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All alternatives except 7 and 8 require preproject surveys of marbled murrelet
habitat according to protocol currently used by the federal agencies. (Require-
ments under the Endangered Species Act may provide an equivalent level of
protection for Alternatives 7 and 8.) Current protocol requires 2 years of
surveys to assure that no marbled murrelet nests exist in areas planned for
timber harvest. If behavior indicating occupation is documented (described
below), all contiguous existing and recruitment habitat for marbled murrelets
(i.e., stands that are capable of becoming marbled murrelet habitat within 25
years) within a 0.5-mile radius will be protected. The 0.5-mile radius circle
should be centered on either the behavior indicating occupation, or within 0.5
mile of the location of the behavior, whichever maximizes interior old-growth
habitat. When occupied areas are close to each other, the 0.5-mile circles may
overlap. In all alternatives, timber harvest is prohibited within occupied
marbled murrelet habitat at least until completion of the Marbled Murrelet
Recovery Plan (USDI FWS in prep.). Silvicultural treatments in non-habitat
within the 0.5-mile circle must protect or enhance the suitable or replacement
habitat. When objectives of the Marbled Murrelet Recovery Plan have been
identified, agencies will amend or revise management direction as appropriate.

Behavior indicating marbled murrelet occupation includes at least one of the
following: (1) discovery of an active nest or a recent nest site as evidenced by a
fecal ring or eggshell fragments; (2) discovery of a chick or eggshell fragments
on the forest floor; (3) birds flying below, through, into, or out of the forest
canopy within or adjacent to a stand; (4) birds perching, landing, or attempting
to land on branches; (5) birds calling from a stationary location within the
stand; (6) birds flying in small or large radius circles above the canopy (Ralph
and Nelson unpub.).

Described in more detail in Appendix B6, the Aquatic Conservation Strategy
was developed primarily to protect salmon and steelhead, and is a refinement
of the approach outlined in Thomas et al. (1993). The four elements of the
strategy are: Riparian Reserves, Key Watersheds, Watershed Analysis, and
Watershed Restoration. These components are designed to operate together to
maintain and restore the productivity and resiliency of riparian and aquatic
ecosystems. All components of this strategy apply to all alternatives with the
exception of Alternative 7.

Riparian Reserves

Riparian Reserves are incorporated into each alternative except Alternative 7,
and specify a certain width on each side of fish-bearing, nonfish-bearing, and
intermittent streams as well as around wetlands, ponds, lakes, and unstable
and potentially unstable lands. Standards and guidelines for these reserves
would prohibit or regulate activities not designed specifically to maintain and
restore the structure and function of the reserve and benefit fish habitat. Sal-
vage of dead trees following catastrophic events (e.g., fire, flood, volcanic
eruption, wind, or insect infestation) would be allowed only when coarse
woody debris guidelines are met and other riparian management objectives are
not adversely affected. Roads would be managed to reduce sediment delivery
to streams, grazing practices would be modified to reduce impacts, and mining
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impacts would be limited. Specific standards and guidelines for various re-
source management activities are included in Appendix B6, Aquatic Conserva-
tion Strategy.

Riparian Reserve widths are prescribed in terms of the height of a site-potential
tree or site-specific geomorphic criteria such as a 100-year floodplain, which-
ever is greater (see Appendix B6, Aquatic Conservation Strategy). A site-
potential tree height is the average maximum height of the tallest dominant
tree (200 years or older) for a given site class.

Riparian Reserves are specified for five categories of water bodies as follows.
For categories 1, 4, and 5, the widths remain constant for all alternatives. For
categories 2 and 3, the widths vary by alternative, as described for each of the
alternatives later in this chapter.

1. Fish-bearing streams - Riparian Reserves consist of the stream and the area
on either side of the stream extending from the edges of the active stream
channel to the top of the inner gorge, or to the outer edges of the 100-year
floodplain, or to the outer edges of riparian vegetation, or to a distance equal to
the height of two site-potential trees, or 300 feet slope distance (600 feet, includ-
ing both sides of the stream channel), whichever is greatest. This is the same in
all alternatives.

2. Permanently flowing nonfish-bearing streams - Riparian Reserves consist of
the stream and the area on either side of the stream extending from the edges
of the active stream channel to the top of the inner gorge, or to the outer edges
of the 100-year floodplain, or to the outer edges of riparian vegetation, or
depending upon the alternative, a distance equal to the height of some fraction
of a site-potential tree, or a specified slope distance, whichever is greatest.

3. Seasonally flowing or intermittent streams, wetlands less than 1 acre, and
unstable and potentially unstable areas - This category applies to features with
high variability in size and site-specific characteristics. At a minimum, the
Riparian Reserve must include:

The extent of unstable and potentially unstable areas

The stream channel and extend to the top of the inner gorge

The stream channel or wetland and the area from the edges of the stream
channel or wetland to the outer edges of the riparian vegetation

[ ]

Depending upon the Riparian Reserve scenario, extension from the edges of
the stream channel to a distance equal to the height of some fraction of a site-
potential tree, or a specified slope distance, whichever is greatest (Table B6-2).

4. Constructed ponds and reservoirs, and wetlands greater than 1 acre - Ripar-
ian Reserves consist of the body of water or wetland and: the area to the outer
edges of the riparian vegetation, or the extent of seasonally saturated soil, or
the extent of unstable and potentially unstable areas, or to a distance equal to
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the height of one site-potential tree, or 150 feet slope distance from the edge of
the wetlands or maximum pool elevation, whichever is greatest. This is the
same in all alternatives.

5. Lakes and Natural Ponds - Riparian Reserves consist of the body of water
and: the area to the outer edges of the riparian vegetation, or the extent of
seasonally saturated soil, or the extent of unstable and potentially unstable
areas, or to a distance equal to the height of two site-potential trees, or 300 feet
slope distance, whichever is greatest. This is the same in all alternatives.

The reserve widths prescribed for each of these categories are the widths
analyzed in this SEIS. These widths could be adjusted if results of watershed
analysis (see Appendix B6, Aquatic Conservation Strategy) demonstrate that an
adjustment is appropriate.

In Alternative 7, Riparian Reserves would be managed according to current
plans and draft plan preferred alternatives.

Key Watersheds

Key Watersheds were identified by building on previous work by the Scientific
Panel on Late-Successional Forest Ecosystems, and the Scientific Analysis
Team. Key Watersheds contain at-risk anadromous salmonids, bull trout, and
resident fish species, or are important sources of high quality water. Key
Watershed designation does not preclude regularly scheduled timber harvest
and other management activities. However, watershed analysis is required in
these areas before any management activities can take place under all alterna-
tives except Alternative 7, and the results of the analysis must be incorporated
into the decision-making process. The exception is: in the short term and until
Watershed Analysis can be completed, minor activities such as those that
would be categorically excluded under NEPA regulations (except timber
harvest) may proceed, consistent with Riparian Reserve standards and guide-
lines, In all alternatives except 7 and 8, no new roads are to be constructed in
remaining unroaded portions of inventoried roadless areas (as identified in
Forest and District Plans) in Key Watersheds. Also, there will be no net increase
in road mileage in Key Watersheds. For Alternative 9, Late-Successional Re-
serves are located within Key Watersheds wherever possible. There are two
types of Key Watersheds:

Tier 1 Key Watersheds are shown on the Federal Land Ownership map in-
cluded with the Draft SEIS, and the Alternative 9 map included with this Final
SEIS. These have been identified because of sensitive fish stocks or poor overail
watershed condition. In some alternatives, Tier 1 Key Watersheds prescribe
Riparian Reserve widths that are different from reserve widths in other water-
sheds.

These have been identified because of existing watershed conditions support-
ing high quality water. They do not appear on the Federal Land Ownership
map included with the Draft SEIS, but they do appear on the Alternative 9 map
included with this Final SEIS.
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OTHER WATERSHEDS ~ This watershed category refers to any watershed not specified as Tier 1 or 2.
Road construction in inventoried roadless areas will not occur until a water-
shed analysis indicates that construction is compatible with riparian and other
ecological objectives. Watershed analysis is not a prerequisite to other manage-
ment activities.

Watershed Analysis

The Watershed Analysis section of Appendix B6 describes procedures for
conducting analysis that evaluates geomorphic and ecologic processes operat-
ing in specific watersheds. This analysis should enable watershed planning that
achieves Aquatic Conservation Strategy objectives. Watershed analysis pro-
vides the basis for monitoring and restoration programs and the foundation
from which Riparian Reserves can be further delineated.

Watershed Restoration

Watershed Restoration is a comprehensive, long-term program to restore
watershed health and aquatic ecosystems including the habitats supporting
fish and other aquatic and riparian-dependent organisms (see Appendix B6).

FIRE MANAGEMENT  Each alternative incorporates, to various degrees, the fire management ele-
ments of wildfire suppression, wildfire hazard reduction, and prescribed fire
applications. Standards and guidelines applicable to each of these elements and
to the land allocation categories of the various alternatives are described in
Appendix B§, Fire Management Standards and Guidelines.

STANDARDS AND All land allocations in each alternative have specific management direction

GUIDELINES regarding how those lands are to be managed, including actions that are pro-
hibited and descriptions of the conditions that should occur there. This man-
agement direction for specific lands is known as “standards and guidelines”—
the rules and limits governing actions, and the principles specifying the envi-
ronmental conditions or levels to be achieved and maintained.

Some standards and guidelines vary from alternative to alternative, some are
common to several alternatives, and some are common to all alternatives.
Those common to all alternatives are included in the element descriptions
above, and are not restated under each alternative.

Where standards and guidelines within an alternative vary between northern
California and Oregon, management along administrative unit boundaries
instead of the state line is acceptable as long as it is consistent, is stated as the
intent of the unit, involves only a slight fraction of the unit, and does not
violate a clear assumption of the selected alternative.

In some areas, land allocations overlap. Standards and guidelines for Congres-
sionally Reserved Areas must be met first. Second, Riparian Reserve standards
and guidelines apply and are added to the standards and guidelines of other
designated areas. For example, where Riparian Reserves occur within Late-
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Successional Reserves, the standards and guidelines of both designations
apply. Key Watershed designations may overlay any of the allocations (Late-
Successional Reserves, Managed Late-Successional Areas, Adaptive Manage-
ment Areas, Administratively Withdrawn Areas, or the matrix). In this case, the
standards and guidelines for the allocations apply, and the Key Watershed
designation adds additional requirements. In all allocations, unless specifically
excepted by standards and guidelines presented in this SEIS, standards and
guidelines in current plans and draft plan preferred alternatives apply where
they are more restrictive or provide greater benefits to late-successional forest
related species. For example, thinning in a Late-Successional Reserve would be
permitted only if it was consistent with the standards and guidelines of the
selected alternative, and also was consistent with the standards and guidelines
of the underlying current plan or draft plan preferred alternative.

Additional direction to management agencies includes, but is not limited to
directives, policy, handbooks, manuals, as well as other plans, regulations,
laws and treaties. The standards and guidelines presented in this SEIS would
supersede other direction except treaties, laws, and regulations unless that
direction is more restrictive or provides greater benefits to late-successional
forest related species.

Maprs The essential features of each of the action alternatives are shown on maps
included with this SEIS as follows.

- The five terrestrial designated areas and matrix, plus samples of the Riparian
Reserves, are shown on the 1:500,000 scale maps. For Alternatives 1 through 8
and 10, these maps were included with the Draft SEIS. For Alternative 9,
because of changes to this alternative between Draft and Final, the map is
included with this Final SEIS.

- Land ownership is shown on the 1:500,000 scale Federal Land Ownership
map in the Draft SEIS.

- Key Watersheds, and Marbled Murrelet Zones 1 and 2, are shown on the
1:500,000 scale Federal Land Ownership map in the Draft SEIS and on the
Alternative 9 map in this Final SEIS.

- Maps at 1/2-inch to the mile scale showing all of the above elements are
available for each Forest Service and BLM administrative unit at the individual
unit offices.

- The official maps of the elements of this SEIS are maintained as part of the
administrative record and are also stored electronically in the Spatially Unified
Database (SPUD) maintained by the Interagency Geographic Information
System (GIS) staff in the Regional Ecosystem Office at 333 SW 1st St., Portland,
OR 97204.
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There is considerable overlap between some land allocations. For example, a
substantial portion of the 4.1 million acres of Administratively Withdrawn
Areas from current plans and draft plan preferred alternatives are included
within Late-Successional Reserves. Similarly, Late-Successional Reserves
contain streams, and thus Riparian Reserves. For consistency, and to help the
reader compare the various alternatives, such overlaps were placed into par-
ticular land allocation categories according to the following priority. Table 2-3
displays estimated acres by land allocation for each alternative utilizing this
hierarchical method. With the exception of Riparian Reserves (for which acres
were determined by samples), this is generally the same priority listed above
for hierarchy of land allocation-related standards and guidelines.

1. Congressionally Reserved Areas

The acres for Congressionally Reserved Areas are considered first, and each of
the alternatives contain the same amount - 7.321 million acres.

2. Late-Successional Reserves

Acres for Late-Successional Reserves are calculated next, and do not include
any Congressionally Reserved Areas. One result of this hierarchy is that Late-
Successional Reserves include areas already Administratively Withdrawn in
current plans and draft plan preferred alternatives. This overlap affects from
1.8 million acres of Administratively Withdrawn Areas in Alternative 7, to
nearly 3 million acres in Alternative 1.

3. Adaptive Management Areas

Adaptive Management Area acreage does not include Congressionally Re-
served Areas or Late-Successional Reserves that may be within their bound-
aries, but they do include Riparian Reserves and Administratively Withdrawn
Areas because Adaptive Management Areas provide for some flexibility in the
way these two allocations are dealt with.

4. Managed Late-Successional Areas

Acreage for Managed Late-Successional Ateas is calculated after the above
three categories are calculated.

5. Administratively Withdrawn Areas

Current plans and draft plan preferred alternatives contain 4.1 million acres of
Administratively Withdrawn Areas, but only those areas that do not fall into
one of the land allocation categories above are shown here as Administratively
Withdrawn Areas. As a result, the acres of Administratively Withdrawn Area
vary among alternatives in this SEIS only as much as they are affected (re-
duced) by the four land allocations listed above.
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6. Riparian Reserves

Because these reserves are not mapped for all areas included in this analysis,
the area within Riparian Reserves was determined through a series of mapped
sample areas. These samples resulted in a percentage of area affected. This
percentage varies from 2 to 74 percent among National Forests and BLM
Districts, and depending on the alternative. These percentages were used to
calculate Riparian Reserve acreage after the five categories above were re-
moved. This means the acres shown for Riparian Reserve only reflect those
Riparian Reserves that are interspersed throughout the matrix.

7. Matrix

The matrix comprises all areas not allocated to one of the above six categories
of designated areas. The matrix includes conifer and hardwood forests,
brushfields, and open areas.

Acreage and Data Changes between Draft and
Final

The data necessary to prepare this SEIS were obtained through the construction
of the Spatial Unified Database (SPUD). The SPUD is a Geographic Information
System (GIS) application containing 50 layers of information covering federal
lands in Washington, Oregon, and northern California. Federal and state
agencies, as well as private foundations, contributed data sets to build the data
base for lands within the range of the northern spotted owl.

Given the time constraints to complete the analysis, several errors and inconsis-
tencies were present in the data base upon completion of the Draft SEIS. The
process of validation and correction of the SPUD data for use in the Final SEIS
resulted in changes in acres reported in each land allocation. The maps in-
cluded in the Draft SEIS reflected errors in the data base. Subsequent correc-
tions to the data base are now reflected in the Alternative 9 map included with
this Final SEIS. The following corrections and changes were made to the SPUD
data for the Final SEIS:

1. The number of acres under federal management increased due to improve-
ments to the data for lands along the Pacific coast. Several National Parks
and Wildernesses were added that were missing from the data base used
for the Draft SEIS.

2. Alllands administered by the Department of Defense and the Fish and
Wildlife Service were assigned to the Congressionally Reserved Area
allocation for the Final SEIS. These lands were reported as matrix and Late-
Successional Reserves in the Draft SEIS. This adjustment was made to
clarify those lands not subject to the management direction of the alterna-
tive selected in the Record of Decision for this SEIS.
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3. The 270,000 acres in the Goosenest Adaptive Management Area (California
Cascades Province) that were missing in the data base used for the Draft
SEIS were added.

4. The National Forests and BLM Districts made minor adjustments to Key
Watershed and Late-Successional Reserve boundaries to more accurately
identify topographic breaks. In response to public comments, a number of
changes to land allocations were also incorporated into the data base for the
Final SEIS.

- 5. The Final SEIS added LS/0OG1s and LS/0OG2s (Johnson et al. 1991) to the
Late-Successional Reserves category in Marbled Murrelet Zone 1 (except
the Quinault Special Management Area of the Olympic Adaptive Manage-
ment Area) for all alternatives except 7. While this was stated in the FEMAT
Report, the acreages were not reflected in the land allocation data base.

6. Owl additions (Johnson et al. 1991) were added to Late-Successional Re-
serves for Alternatives 1, 2, 3, 6, 8, and 10. Owl additions within the North-
ern Coast Range and Finney Adaptive Management Areas are also reserved
in Alternative 9. This reflects a change from Adaptive Management Area
acres to Late-Successional Reserve acres.

7. Inthe Draft SEIS, all alternatives used the same hierarchy of land alloca-
tions except Alternative 3. In the Final SEIS, Alternative 3 was analyzed
using the consistent hierarchical method as all other alternatives.

8. Standards and guidelines were retained from the BLM Revised Preferred
Alternative (Appendix B1) to provide Connectivity /Diversity Blocks for
northern spotted owl dispersal habitat. These Connectivity /Diversity
Blocks are not mapped in the Final SEIS. For additional discussion see
Appendix B9, BLM Spotted Owl Standards and Guidelines.

9. Inthe Draft SEIS, seral stage data identified “large conifer, single story” as
“medium conifer, multistory,” and vice versa for all alternatives. These are
correctly described in the Final SEIS.

10. The Riparian Reserve strategy for Alternative 9 was changed from Riparian
Reserve Scenario 2 to Riparian Reserve Scenario 1 in the Final SEIS.

11. The Quinault Special Management Area was changed from Late-Succes-
sional Reserve to the Olympic Adaptive Management Area allocation for
Alternative 9 in the Final SEIS.

Data sets already in the SPUD will be updated and may undergo revisions as
new data are collected, and standards are developed and applied. This updat-
ing process will allow agencies to respond to data requests for future studies of
ecosystem components of the Pacific Northwest.
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THE ALTERNATIVES

This section describes each alternative, focusing on those elements and stan-
dards and guidelines that vary by alternative. Key elements of these alterna-
tives are summarized in Table 2-4 for reference and comparison.

Alternatives 2, 6, and 10 were not analyzed by the Assessment Team in the
same detail as were the other seven action alternatives. For example, Alterna-
tives 2 and 6 were not included in the second round of species habitat suffi-
ciency assessments, and Alternative 10 was developed after the viability analy-
sis was completed. However, since these three alternatives are made up of
components present in one or more of the other alternatives, the principal
effects of these alternatives reasonably can be inferred from the analyses of the
other alternatives. These three alternatives are described here in Chapter 2 with
the other action alternatives, and included in Chapter 3&4 only for those
parameters for which effects can be described.

Alternative 1
24,455,300 acres total federal land

This alternative is designed to have the highest probability of meeting five
biological criteria: (1) viability of northern spotted owls, (2) viability of marbled
murrelets, (3) viability of fish species and stocks at risk, (4) viability of other
species associated with old-growth forests, and (5) maintenance of interactive
late-successional forest ecosystems on federal lands. Essentially, all old-growth
forests would be protected; forests adjacent to streams would receive signifi-
cant protection to protect fish; and, to permit spotted owl dispersal, some forest
cover would be retained in areas where timber harvest is allowed.

Congressionally Reserved Areas - 7,320,600 acres |
Late-Successional Reserves - 11,402,400 acres
ELEMENTS:

LS/0G1, spotted owl additions, LS/OG2, LS/0G3, occupied marbled
murrelet sites, and protection buffers for other species.

STANDARDS AND GUIDELINES:
There would be no cutting of trees or salvage of dead trees.

Riparian Reserves - 1,879,700 acres

1. Fish-bearing streams - an area on each side of the stream channel equal to
two times the height of a site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet (whichever is greater).
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3. Infermittent sireams - an area on each side equal to the height of one site-
potential tree or 100 feet (whichever is greater).

Administratively Withdrawn Areas - 1,079,900 acres
Matrix - 2,772,700 acres

STANDARDS AND GUIDELINES:

Apply the 50-11-40 rule. Retain at least six large, green trees per acre that
exceed the average stand diameter, two large snags per acre, and two large logs
per acre. At least 10 percent of the matrix should be over 180 years old at any
one time, and the remainder of the matrix is to be managed using area control
to achieve a rotation of 180 years. Provide protection buffers for other species.

Figure 2-4. Alternative 1

479 Late-Successional

. Reserves
Congressionally 30%

Reserved Areas

Riparian Reserves 8% . 4% Administratively
Matrix 11% Withdrawn Areas
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Alternative 2
24,455,300 acres total federal land

This alternative is designed to protect ecologically significant old-growth
forests and additional areas determined to be valuable for northern spotted owl
population viability. Management of the intervening lands would be focused to
provide for successful spotted owl dispersal. Limited salvage and silvicultural
practices would be allowed within the Late-Successional Reserves, a high level
of protection for forests adjacent to sireams is prescribed, and some forest cover
would be retained in areas where timber harvest is allowed.

Because the elements of this alternative are similar to those in one or more of
the other action alternatives, its effects were not analyzed for every parameter
presented in Chapter 3&4.

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 8,951,000 acres

ELEMENTS:
LS/0G1, spotted owl additions, and LS/0OG2.

STANDARDS AND GUIDELINES:

Cutting of trees is restricted to restoring late-successional forest attributes,
primarily through precommercial and commercial thinning of forest stands less
than 50 years old that have been established following logging. Harvest pro-
posals are subject to review by the Regional Ecosystem Office to ensure consis-
tent application of the provisions of this alternative. The Regional Ecosystem
Office may develop criteria that would exempt some activities from review.
Salvage of dead trees would be limited to stand-replacing disturbance events
exceeding 100 acres under guidelines for salvage adapted from the Final Draft
Spotted Owl Recovery Plan (see Appendix B5, Recovery Plan Standards and
Guidelines).

Other Late-Successional Reserves

ELEMENTS:
Occupied marbled murrelet sites.

Riparian Reserves - 2,164,000 acres.

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet (whichever is greater).

3a. Intermittent streams in Tiet 1 Key Watersheds - an area on each side equal
to the height of one site-potential tree or 100 feet (whichever is greater).
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3b. Intermittent streams in all other watersheds - an area on each side equal to
half the height of a site-potential tree or 50 feet (whichever is greater).

Administratively Withdrawn Areas - 1,509,300 acres

Matrix - 4,510,500 acres

STANDARDS AND (GUIDELINES:

Apply the 50-11-40 rule. Retain at least six large, green trees per acre that

exceed the average stand diameter, two large snags per acre, and two large logs
per acre.

Figure 2-5. Alternative 2

Congressionally 30%
Reserved Areas

37% Late-Successional
Reserves

Riparian Reserves 9% 6% Administratively

Matrix 18% Withdrawn Areas

The Alternatives 1 2-45



Chapter 2

Alternative 3
24,455,300 acres total federal land

This alternative is designed to provide for intact late-successional forest ecosys-
tems that are interconnected, while at the same time allowing for the produc-
tion of forest products from some late-successional forests. Land allocations
and management prescriptions would vary by physiographic province; the
Oregon Eastern Cascades, Washington Eastern Cascades, and the California
Cascades Provinces would be treated differently than the other physiographic
provinces.

“Eastside Cascades” includes the Oregon Eastern Cascades, Washington
Eastern Cascades, and the California Cascades Physiographic Provinces (see
Description of Physiographic Provinees in Chapter 3&4 of this SEIS).
"Westside” includes all other provinces.

Congressionally Reserved Areas - 7,320,600 acres
Westside Late-Successional Reserves ~ 6,245,900 acres

ELEME&TS:
LS/OG1, spotted owl additions, and LS/OG2 within Marbled Murrelet Zone 1.

STANDARDS AND (GUIDELINES:

Although owl additions are initially included in the Late-Successional Re-
serves, they may eventually be reclassified as Managed Late-Successional
Areas when spotted owl population performance has been demonstrated and
there is additional experience indicating that forest stands can be successfully
managed fo create late-successional forests. Cutting of trees in Late-Succes-
sional Reserves is restricted to restoring late-successional forest attributes,
primarily through precommercial and commercial thinning of forest stands less
than 50 years old that have been established following logging. Harvest pro-
posals are subject to review by the Regional Ecosystem Office. The Regional
Ecosystem Office may develop criteria that would exempt some activities from
review. Salvage of dead trees would be limited to stand-replacing disturbance
events exceeding 100 acres under guidelines for salvage adapted from the Final
Draft Spotted Owl Recovery Plan (see Appendix B5, Recovery Plan Standards
and Guidelines).

Other Westside Late-Successional Reserves

ELEMENTS:
Occupied marbled murrelet sites, and protection buffers for other species.

Eastside Cascades Late-Successional Reserves - 1,113,400 acres

ELEMENT:
LS/0G1.
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STANDARDS AND GUIDELINES:

Follow provisions adapted from the Final Draft Spotted Owl Recovery Plan for
DCAs (Appendix B5, Recovery Plan Standards and Guidelines). This allows
treatment of forest stands to reduce risk of fire and insect infestations consis-
tent with an overall objective of providing late-successional forest conditions at
landscape scales. The guidelines also address salvage.

Other Eastside Cascades Late-Successional Reserves

ELEMENT:
Protection buffers for other species.

Westside Managed Late-Successional Areas - 846,100 acres

ELEMENT:
LS/OG2 outside of Marbled Murrelet Zone 1.

STANDARDS AND GUIDELINES:

Silvicultural treatments will only be done within the constraints and objectives
for Managed Late-Successional Areas noted under the land allocations section
earlier in this chapter. Silvicultural treatments are further constrained as fol-
lows:

1. Retention {no cutting) of 50 percent of each LS/OG2 area. Selection of the
forest stands to be retained would be based on occupancy by marbled
murrelets or northern spotted owls, protection of fish-bearing streams within
the area, sites occupied by other cld-growth forest species, and identification
of the best developed old-growth forest stands. Thirty percent is to be ini-
tially selected during preparation of the area management plan. An addi-
tional 20 percent of each harvest unit is to be identified during project layout,
primarily for protection of intermittent streams.

2. Remaining area would be managed on a 250-year rotation with area and
inventory control, and cutting would proceed only if 40 percent of an entire
L5/0G2 was in forest stands at least 100 years old (stands identified under
number 1 above contribute to this 40 percent if they are over 100 years old).
Retention of six of the largest and oldest green trees per acre on the actual
harvest unit. These do not count toward the 20 percent retention.

Salvage is permitted within the area to be managed on 250-year rotation.

Salvage consistent with the objectives for Late-Successional Reserves is
permitted within the 50 percent to be retained.

Other Westside Managed Late-Successional Areas

ELEMENT:
Protection buffers for other species.
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Eastside Cascades Managed Late-Successional Areas -
853,600 acres '

ELEMENTS:
L5/0G2, owl additions, and Managed Pair Areas for known and future owl
pairs and resident singles from the Final Draft Spotted Owl Recovery Plan.

STANDARDS AND (GUIDELINES:

Management of the Managed Pair Areas is based on the provisions for such
areas adapted from the Final Draft Spotted Owl Recovery Plan (see Appendix
B5, Recovery Plan Standards and Guidelines). Management of the LS/OG2s
and owl additions has the objective of providing old-growth characteristics.
Silvicultural treatments are further constrained as follows:

1. Retention (no cutting) of 50 percent of each L5/0G2 and owl addition area.
Selection of the retained stands would be based on occupancy by marbled
murrelets (east of the crest of the Cascade Range in Washington) or spotted
owls, protection of fish-bearing streams within the area, sites occupied by
other old-growth forest species, and identification of the best developed old-
growth forest stands. Thirty percent is to be initially selected during prepara-
tion of the area management plan. An additional 20 percent of each harvest
unif is to be identified from stands of late-successional forests (or the oldest
available) left in configurations that will provide protection of infermittent
streams.

2. Manage remaining LS/0G2 and owl additions through either uneven-age or
even-age timber management or a combination of the two, to reduce the risk
of catastrophic fire and insect infestation. Cutting would proceed only if at
least 40 percent of an entire L5/0G2 or owl addition was in forest stands at
least 80 years old. For mixed-conifer even-age management, a rotation of 250
years would be used. For ponderosa pine or Jeffrey pine areas, rotation
would be 350 years. For other mesic series, rotation would be 200 years. For
lodgepole pine, rotation would be 100 years. Retain six of the largest and
oldest green trees per acre on the actual harvest unit. These do not count
toward the 20 percent retention target. The goal of uneven-age management
would be to retain and grow large conifer trees.

Salvage is permitted within the area to be managed on a 250 to 350-year
rotation or with uneven-age management. Salvage consistent with the
objectives of the Late-Successional Reserves is permitted within the 50
percent to be retained.

Other Eastside Cascades Managed Late-Successional Areas

ELEMENT:
Protection buffers for other species.
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Riparian Reserves - 2,134,200 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet (whichever is greater).

3a. Intermittent streams in Tier 1 Key Watersheds - an area on each side equal
to the height of one site-potential tree or 100 feet (whichever is greater).

3b. Intermittent streams in all other watersheds - an area on each side equal to
half the height of a site-potential tree or 50 feet (whichever is greater).

Administratively Withdrawn Areas - 1,498,700 acres
Matrix - 4,443,200 acres

STANDARDS AND (GUIDELINES:

Apply the 50-11-40 rule. Retain 10 percent of the matrix area in late-succes-
sional forest stands (or the oldest available) in 5 to 10-acre well-dispersed
islands. Count Riparian Reserves and 10 percent retention foward meeting the
50-11-40 rule. On harvest units, retain 4 large green trees per acre, 12 large logs
in decay class 1 and 2 (2 to 10 logs in the eastside Cascades), and all logs that
are in decay classes 3, 4, and 5. Retain enough snags to support populations of
cavity nesters at 40 percent of potential population levels (Neitro et al. 1985).
Provide protection buffers for other species.

Figure 2-6. Alternative 3

Managed Late-Successional
Areas 7%

Congressionally 30%
Reserved Areas 30% Late-Successional

Reserves
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Alternative 4
24,455,300 acres total federal land

This alternative is designed to protect the most ecologically significant late-
successional forests and additional areas identified to protect northern spotted
owls. It would maximize protection of forests adjacent to streams to protect
fish, and would provide for the retention of some forest cover in areas where
timber harvest is allowed.

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 8,066,100 acres

ELEMENTS:

Designated Conservation Areas, Reserved Pair Areas, and Residual Pair Areas
from the Final Draft Spotted Owl Recovery Plan; L5/0G1; and LS/O0G2 within
Marbled Murrelet Zone 1.

STANDARDS AND (GUIDELINES:

Cutting of trees, including salvage, would be limited by provisions adapted
from the Final Draft Spotted Owl Recovery Plan for DCAs (see Appendix B5,
Recovery Plan Standards and Guidelines).

Other Late-Successional Reserves

ELEMENTS;
Occupied marbled murrelet sites, and protection buffers for other species.

Managed Late-Successional Areas - 237,500 acres

ELEMENT:

Managed Pair Areas for known and, on the east side, future, owl pairs
andresident singles from the Final Draft Spotted Owl Recovery Plan; and
protection buffers for other species.

Riparian Reserves - 2,896,100 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet (whichever is greater).

3. Intermittent streams - an area on each side equal to the height of one site-
potential tree or 100 feet (whichever is greater).
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Administratively Withdrawn Areas - 1,651,500 acres

Matrix - 4,283,600 acres

STANDARDS AND (GUIDELINES:

Apply the 50-11-40 rule. Retain green trees, snags, and coarse woody debris at
levels specified in the current plans and draft plan preferred alternatives.
Provide protection buffers for other species.

Figure 2-7. Alternative 4

Managed Late-Successional
Reserves 1%

Congressionally 30%
Reserved Areas

33% Late-Successional
Reserves

Riparian Reserves 12% V - 7% Administratively
Matrix 17% Withdrawn Areas

The Alternatives 1 2-51




Chapter 2

Alternative 5
24,455,300 acres total federal land

This alternative is designed to implement the mitigation strategy recom-
mended in the Scientific Analysis Team Report (Thomas et al. 1993). It adds
riparian protection, marbled murrelet protection, and endemic species protec-
tion to the Final Draft Spotted Owl Recovery Plan, current plans, and draft plan
preferred alternatives.

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 6,376,400 acres

ELEMENTS:

Designated Conservation Areas, Reserved Pair Areas, and Residual Pair Areas
from the Final Draft Spotted Owl Recovery Plan; LS/O0G1; and LS/OG2 within
Marbled Murrelet Zone 1.

STANDARDS AND GUIDELINES:

Cutting of trees, including salvage, would be limited by provisions adapted
from the Final Draft Spotted Owl Recovery Plan (see Appendix B5, Recovery
Plan Standards and Guidelines). Harvest proposals are subject to review by the
Regional Ecosystem Office. The Regional Ecosystem Office may develop crite-
ria that would exempt some activities from review.

Other Late-Successional Reserves

ELEMENTS:
Occupied marbled murrelet sites, and protection buffers for other species.

Managed Late-Successional Areas - 381,100 acres

ELEMENTS:

Managed Pair Areas for known and, on the east side, future, owl pairs and
resident singles from the Final Draft Spotted Owl Recovery Plan; and protec-
tion buffers for other species.

Riparian Reserves - 2,673,800 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet {(whichever is greater).

3a. Intermittent streams in Tier 1 Key Watersheds - an area on each side equal
+ to the height of one site-potential tree or 100 feet (whichever is greater).
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3b. Intermittent streams in all other watersheds - an area on each side equal to
half the height of a site-potential tree or 50 feet (whichever is greater).

Administratively Withdrawn Areas - 2,067,000 acres

Matrix - 5,636,500 acres

STANDARDS AND GGUIDELINES:

Apply the 50-11-40 rule. Retain green trees, snags, and coarse woody debris at

levels specified in current plans and draft plan preferred alternatives. Provide
protection buffers for other species.

Figure 2-8. Alternative 5
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Alternative 6
24,455,300 acres total federal land

This alternative is designed to protect the most ecologically significant late-
successional forests and additional areas determined to be valuable for north-
ern spotted owl population viability according to the Scientific Panel on Late-
Successional Forest Ecosystems (Johnson et al. 1991).

- Because this alternative is similar to one or more of the other action alterna-
tives, its effects were not analyzed for every parameter presented in Chapter
3&4. : :

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 7,500,900 acres

ELEMENTS:
LS/OG1, spotted owl additions, and LS/OG2 within Marbled Murrelet Zone 1.

STANDARDS AND (GUIDELINES:

Cutting of trees is restricted to restoring late-successional forest attributes,
primarily through precommercial and commercial thinning of forest stands less
than 50 years old that have been established following logging. Harvest pro-
posals are subject to review by the Regional Ecosystem Office. The Regional
Ecosystem Office may develop criteria that would exempt some activities from
review. Salvage of dead trees would be limited to stand-replacing disturbance
events exceeding 100 acres under guidelines for salvage adapted from the Final
Draft Spotted Owl Recovery Plan (see Appendix B5, Recovery Plan Standards
and Guidelines).

QOther Late-Successional Reserves

ELEMENT:
Occupied marbled murrelet sites.

Riparian Reserves - 2,512,600 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet {(whichever is greater).

3a. Intermittent streams in Tier 1 Key Watersheds - an area on each side equal
to the height of one site-potential tree or 100 feet (whichever is greater).

3b. Intermittent streams in all other watersheds - an area on each side equal to
half the height of a site-potential tree or 50 feet (whichever is greater).
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Administratively Withdrawn Areas - 1,828,400 acres

Matrix - 5,292,900 acres
STANDARDS AND (GUIDELINES:
Apply the 50-11-40 rule. Retain at least six large, green trees per acre that

exceed the average stand diameter, two large snags per acre, and two large logs
per acre.

Figure 2-9. Alternative 6
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Alternative 7
24,455,300 acres total federal land

This alternative is intended to reflect the most likely management direction that
would have been implemented if the Forest Service and BLM had continued
their present land and resource management planning processes as reflected in
current plans and draft plan preferred alternatives described earlier in this
chapter, and if they had adopted the elements of the Final Draft Recovery Plan
for the Northern Spotted Owl (USDI unpub.).

Congressionally Reserved Areas - 7,320,600 acres

Late-Successional Reserves - 5,422,800 acres

ELEMENTS:
Designated Conservation Areas, Reserved Pair Areas, and Residual Pair Areas
from the Final Draft Spotted Owl Recovery Plan.

STANDARDS AND (GUIDELINES:

Cutting of trees, including salvage, would be limited by provisions adapted
from the Final Draft Spotted Owl Recovery Plan as interpreted by federal
agencies (see Appendix B5, Recovery Plan Standards and Guidelines).

Managed Late-Successional Areas - 380,500 acres

ELEMENT:
Managed Pair Areas for known and, on the east side, future, owl pairs and
resident singles from the Final Draft Spotted Owl Recovery Plan.

Riparian Reserves ~ 622,300 acres

Apply the standards and guidelines of current plans and draft plan preferred
alternatives (see Introduction to the Action Alternatives),

Administratively Withdrawn Areas - 2,281,800 acres
Matrix - 8,427,600 acres

STANDARDS AND GUIDELINES:

Apply the 50-11-40 rule, which on lands administered by the BLM would be
modified to be met by Connectivity /Diversity Blocks. Retain green trees, snags,
and coarse woody debris at levels specified in the current plans and draft plan
preferred alternatives.
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Figure 2-10. Alternative 7
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Alternative 8
24,455,300 acres total federal land

This alternative is designed to protect the most ecologically significant late-
successional forests (LS/OG 1) and additional areas determined to be valuable
for spotted owl population viability. It provides for a minimum level of protec-
tion of forests near streams to protect fish. Retention of forest cover in areas
where timber harvest is allowed would be based on current plans and draft
plan preferred alternatives.

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 7,500,900 acres

ELEMENTS:
LS/0OG]1, spotted owl additions, and LS/0OG2 within Marbled Murrelet Zone 1.

STANDARDS AND (GUIDELINES:

Within Marbled Murrelet Zone 1, cutting of trees is restricted to restoring late-
successional forest attributes, primarily through precommercial and commer-
cial thinning of forest stands less than 50 years old. that have been established
following logging. Harvest proposals are subject to review by the Regional
Ecosystem Office. The Regional Ecosystem Office may develop criteria that
would exempt some activities from review. Salvage of dead trees would be
limited to stand-replacing disturbance events exceeding 100 acres under guide-
lines for salvage adapted from the Final Draft Spotted Owl Recovery Plan (see
Appendix B5, Recovery Plan Standards and Guidelines).

QOutside of Marbled Murrelet Zone 1, cutting of trees is permitted in forest
stands less than 180 years old to produce or maintain spotted owl habitat.
Salvage of dead trees would be permitted provided that current plan and draft
plan preferred alternative standards and guidelines for snags and logs were
met after logging.

Riparian Reserves - 1,502,600 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area equal to half the
height of a site-potential tree or 75 feet (whichever is greater).

3. Intermittent streams - an area equal to one sixth the height of a site-potential
tree or 25 feet (whichever is greater).
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Administratively Withdrawn Areas - 1,828,400 acres

Matrix - 6,303,900 acres
STANDARDS AND GUIDELINES:
Retain green trees, snags, and coarse woody debris at levels specified in the

current plans and draft plan preferred alternatives.

Figure 2-11. Alternative 8
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Alternative 9 - The Preferred Alternative
24,455,300 acres total federal land

This alternative blends a number of recommendations from the four previous
efforts to develop a strategy to manage old-growth forests (see Elements from
Previous Documents earlier in this chapter). Old-growth and late-successional
forests would be protected where they overlap with Key Watersheds. Adaptive
Management Areas would be designated to encourage the development and
testing of technical and social approaches to achieving desired ecological,
economic, and other social objectives. This alternative incorporates all of Ap-
pendix B11, Standards and Guidelines Resulting From Additional Species
Analysis and Changes to Alternative 9.

o]

Alternative 9 is the preferred alternative for this SEIS. It is the alternative that

most closely offers the specific management direction that would put into effect

the proposal that President Clinton announced on July 1, 1993, titled “The
Forest Plan: For a Sustainable Economy and a Sustainable Environment”
(Clinton and Gore 1993).

Congressionally Reserved Areas - 7,320,600 acres
Late-Successional Reserves - 7,430,800

ELEMENTS:

Some or parts of LS/0G1s and LS/OG2s and some or parts of the DCAs from
the Final Draft Spotted Owl Recovery Plan in the western portion of the north-
ern spotted owl range as shown on the Alternative 9 map included with this
Final SEIS. All LS/0OG1 and LS/OG2 within Marbled Murrelet Zone 1, except
in the Quinault Special Management Area.

STANDARDS AND GGUIDELINES:

Thinning or other silvicultural treatments inside reserves are subject to review
by the Regional Ecosystem Office to ensure that the treatments are beneficial to
the creation of late-successional forest conditions. The Regional Ecosystem
Office may develop criteria that would exempt some activities from review.
Activities that would be permitted in the western and eastern portions of the
northern spotted owl’s range are described separately below. Salvage of dead
trees would be based on guidelines adapted from the Final Draft Spotted Owl
Recovery Plan (see Appendix B5, Recovery Plan Standards and Guidelines),
limited to stand-replacing disturbance events exceeding 10 acres, and subject to
review by the Regional Ecosystem Office.

West of the Cascades

There is no harvest allowed in stands over 80 years old. Thinning
{precommercial and commercial} may occur in stands up to 80 years old re-
gardless of the origin of the stands (e.g., plantations planted after logging or
stands naturally regenerated after fire or blowdown). The purpose of these
silvicultural treatments is to be beneficial to the creation and maintenance of
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late-successional forest conditions. Examples of silvicultural treatments that

may be considered beneficial include thinnings in existing even-age stands and
prescribed burning. For example, some areas within Late-Successional Reserves

are actually young single-species stands. Thinning these stands can open up

the canopy, thereby increasing diversity of plants and animals and hastening !
transition to a forest with mature characteristics.

East of the Cascades and in the Oregon and California Klamath Prov-
inces

Given the increased risk of fire in these areas due to lower moisture conditions
and the rapid accumulation of fuels in the aftermath of insect outbreaks and
drought, additional management activities are allowed in Late-Successional
Reserves. Guidelines to reduce risks of large-scale disturbance are adapted
from the Final Draft Spotted Owl Recovery Plan (see Appendix B5, Recovery
Plan Standards and Guidelines).

Other Late-Successional Reserves

ELEMENTS:
Occupied marbled murrelet sites, protection buffers for other species.

Managed Late Successional Areas - 102,200 acres

ELEMENTS:

Managed Pair Areas for known owl pairs and resident singles from the Final
Draft Spotted Owl Recovery Plan in the California Cascades and Washington
Eastern Cascades Provinces. Protection buffers for other species.

Adaptive Management Areas - 1,521,800 acres

Adaptive Management Areas are landscape units identified in, and unique to,
Alternative 9. They are designated to encourage the development and testing of
technical and social approaches to achieving desired ecological, economic, and

other social objectives. Ten areas of federal lands ranging from about 92,000 to
nearly 500,000 acres have been identified. The areas are well distributed in the
physiographic provinces. Most are associated with subregions that are im-

pacted socially and economically by a reduced federal timber harvest. The ‘
areas provide a diversity of ecosystem management challenges, intermixed
land ownerships, natural resource objectives, and social contexts.

The overall objective for Adaptive Management Areas is to develop and test
new management approaches to integrate and achieve ecological and economic
health, and other social objectives. It is hoped that localized, idiosyncratic
approaches that may achieve the conservation objectives of the selected alterna-
tive can be pursued. These approaches rely on the experience and ingenuity of
resource managers and communities rather than traditionally derived prescrip-
tive approaches that are generally applied in managing the federal forests.
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The primary social objective of Adaptive Management Areas is the provision of
flexible experimentation with policies and management. These areas should
provide opportunities for land managing and regulatory agencies, other gov-
ernment entities, nongovernmental organizations, local groups, landowners,
communities, and individuals to work together to develop innovative manage-
ment approaches. Broadly, Adaptive Management Areas are intended to be
prototypes of how forest communities might be sustained. For more informa-
tion, see Appendix B3, Adaptive Management Areas.

STANDARDS AND (GUIDELINES:

Standards and guidelines for Congressionally Reserved Areas or Late-Succes-
sional Reserves must be followed when they occur within Adaptive Manage-
ment Areas. However, flexibility is provided, as described in Appendix B3,
Adaptive Management Areas, to meet objectives for Riparian Reserves and Key
Watersheds. Standards and Guidelines in Appendix B11 applicable to Adaptive
Management Areas must be met as described. For the remainder of Adaptive
Management Areas, standards and guidelines are to be developed to meet the
objectives of the specific Adaptive Management Area and the selected alterna-
tive. Further, standards and guidelines within agency plans need to be consid-
ered during planning and implementation of activities within Adaptive Man-
agement Areas, and they may be modified in Adaptive Management Area
plans based on site-specific analysis. Coordination with the Regional Ecosys-
tem Office is required.

Riparian Reserves - 2,627,500 acres

1. Fish-bearing streams - an area on each side equal to two times the height of a
site-potential tree or 300 feet (whichever is greater).

2. Permanently flowing nonfish-bearing streams - an area on each side equal to
the height of one site-potential tree or 150 feet (whichever is greater).,

3. Intermittent streams - an area on each side equal to the height of one site-
potential tree or 100 feet (whichever is greater).

Administratively Withdrawn Areas - 1,477,100 acres
Matrix ~ 3,975,300 acres

STANDARDS AND GUIDELINES:

For National Forests, retain at least 15 percent of the area associated with each
cutting unit (stand) except within the Oregon Coast Range and Olympic Penin-
sula Provinces. On the Mt. Baker-Snoqualmie National Forest, this retention
guideline does not apply, buf site-specific prescriptions should be developed to
maintain biological diversity and ecosystem function, including retention of
green trees (singly and in patches), snags and down logs. Exceptions are made
for the Oregon Coast Range and Olympic Peninsula because substantial reten-
tion is provided by marbled murrelet and riparian protection measures. If, as a
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result of watershed analysis or any future delisting of the murrelet, protection
is reduced significantly, green tree retention standards and guidelines may be
required in these provinces.

Of the total area to be retained, at least 70 percent should be in patches greater
than 1 hectare (about 2.5 acres, unit size permitting), with the remainder as
single trees or smaller patches dispersed across the cutting unit. To the extent
possible, patches should include the largest, oldest live trees, decadent or
leaning trees, and hard snags occurring in the unit. Patches should be retained
indefinitely. Green tree retention standards exceeding 15 percent in current
plans and draft plan preferred alternatives are superseded by the 15 percent
retention standard above unless local knowledge indicates such direction must
be retained to meet management objectives.

As a minimum, snags are to be retained within the harvest unit at levels suftfi-
cient to support species of cavity-nesting birds at 40 percent of potential popu-
lation levels based on published guidelines and models. The needs of bats
should also be considered in these standards and guidelines as those needs
become better known.

Over the long term, develop standards and guidelines that apply at both the
landscape level and the level of individual cutting units.

For lands administered by the BLM in Oregon north of Granis Pass (see Ap-
pendix B10, Grants Pass Line), and including the entire Coos Bay District,
provide 640-acre blocks (Connectivity /Diversity Blocks) as currently spaced
(see Appendix B9), that are managed on 150-year rotation. When an area is cut,
12 to 18 green trees per acre will be retained. There must be 25 to 30 percent of
each block in late-successional forest at any point in time. Late-successional
stands within Riparian Reserves contribute toward this percentage. In the
remainder of the matrix (General Forest Management Area), retain 6 to 8 green
trees per acre (see Appendix B1, Revised Preferred Alternative, and Appendix
B9, BLM Spotted Owl Standards and Guidelines)

For lands administered by the BLM in Oregon south of Grants Pass, retain 16 to
25 large green trees per acre in harvest unils.

For Iands administered by the BLM in California, manage according to existing
District Plans which emphasize retention of old growth,

For both agencies, to meet the needs of species and provide ecological function,
provide for a renewable supply of down logs well distributed across the matrix
landscape as described in Appendix B11. Interim requirements are as follows: .
Following regeneration harvesting in northern California, follow current plans i
and draft plan preferred alternatives for down logs. In western Oregon and
Washington from the Willamette National Forest north, ieave a minimum of

240 linear feet of logs per acre greater than 20 feet long and 20 inches in diam-

eter. South of the Willamette National Forest and in eastern Oregon and Wash-
ington, leave a minimum of 120 linear feet of logs per acre greater than 16 feet
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long and 16 inches in diameter. Existing decay class 1 and 2 logs count toward
this requirement. Down logs should reflect the species mix of the original
stand.

Survey and protect potential bat roosting sites as described in Appendix B11.

Protect soil and lifter-dwelling organisms such as fungi and arthropods by
minimizing intensive burning, unless appropriate for certain specific habitats,
communities or stand conditions. Prescribed fires should be planned to mini-
mize the consumption of litter and coarse woody debris. Also minimize soil
and litter disturbance which may occur as a result of yarding and operation of
heavy equipment, and reduce the intensity and frequency of site treatments
{(see Appendix B11).

Protect all remaining late-successional stands in fifth field watersheds (20 to
200 square miles) which are currently comprised of 15 percent or less late-
successional forest as described in Appendix B11. Protection of these stands
could be modified in the future when other portions of the watershed have
recovered fo the point where they could replace the ecological roles of these
stands (see Appendix B11).

One hundred acres of the best northern spotted owl habitat will be retained as
close to the nest site or owl activity center as possible for all known (as 0f 1/1/
94) spotted owl activity centers in the matrix. Management of these areas will
comply with the standards and guidelines for Late-Successional Reserves, and
management around these areas will be designed to reduce risk of natural
disturbances (see Appendix B11).

Protect identified mollusks, arthropods, and vascular plants from grazing as
described in Appendix B11 by taking all practicable steps to ensure that known
and newly-discovered sites of these species will not be impacted.

Survey and manage for those amphibians, bryophytes, mollusks, vascular
plants, fungi, lichens, and arthropods that are identified in Appendix B11.

Except as specified in this paragraph or elsewhere in this chapter, other alloca-
tions and standards and guidelines of current plans and draft plan preferred
alternatives will be applied in the matrix where they provide greater benefits to
late-successional forest related species than the provisions of this alternative.
However, Administratively Withdrawn Areas that are specified in the current
plans and draft plan preferred alternatives to benefit American martens,
pileated woodpeckers, and other late-successional species are returned fo the
matrix unless local knowledge indicates that other allocations and standards
and guidelines of this alternative will not meet management objectives for
these species.

Provide protection buffers for other species.
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AITERNATIVES CONSIDERED BUT EL.IMINATED FrROM
DETAILED STUDY

The underlying need (see Chapter 1) of providing for late-successional and old-
growth forest habitat and minimizing adverse economic effects substantially
limited the range of reasonable alternatives available for analysis. Within this
focus, the Assessment Team considered as potential alternatives, all recently
proposed and published strategies for management of northern spotted owl
habitat or management of late-successional and old-growth forest ecosystems.
Forty-eight previously developed alternatives were considered, as well as five
“hybrid” alternatives containing mixtures of elements from existing plans, and
an alternative with long (300 to 350 year) timber harvest rotation with no Late-
Successional Reserves (see pages I1I-1 through IlI-4 in the FEMAT Report).

After considering this full range of 54 alternatives, and examining them in two
selection processes, 46 were not considered for further refined analysis. Of the 8
identified for further analysis, 1 was dropped because it was similar to another
alternative, and 3 others were added, resulting in the 10 options in the FEMAT
Report which are the 10 alternatives considered in detail in this SEIS.

During the public comment period, a number of ideas for alternatives were
suggested. These are noted in Appendix F along with the reasons why they
were not considered in detail. They are discussed primarily in the Legal and
Process Issues and Silviculture sections of Appendix F.

COMPARISON OF THE EFFECTS OF THE ALTERNATIVES

Chapter 3&4 describes in detail the environmental consequences of the alterna-
tives. Under each of the alternatives considered, timber harvests of late-succes-
sional and old-growth forests will decline from historical levels. The environ-
mental consequences associated with timber harvest, such as loss of late-
successional forest habitat, new road construction, increased stream sedimenta-
tion, and water quality degradation, will be proportionately less. Social and
economic impacts to timber-dependent communities will be proportionately
greater. The preservation of late-successional and old-growth forests will have
beneficial consequences to the fish, wildlife and plants associated with them, to
water quality, and to ecological diversity. The following discussion summa-
rizes and compares the key impacts identified.

Effects on Late-Successional and Old-Growth
Forest Ecosystems

The evaluation of late-successional and old-growth forest ecosystems is ex-
pressed as an expected likelihood of achieving long-term past conditions based
on three attributes that characterize the quantity and quality of the ecosystem.
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3b. Intermittent streams in all other watersheds - an area on each side equal to
half the height of a site-potential tree or 50 feet (whichever is greater).

Administratively Withdrawn Areas - 1,828,400 acres
Matrix - 5,292,900 acres
STANDARDS AND G['JIDELINES:

Retain at least six large green trees per acre that exceed the average stand
diameter, two large snags per acre, and two large logs per acre.

Figure 2-13. Alternative 10
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AITERNATIVES CONSIDERED BUT FLIMINATED FROM
DETAILED STUDY

The underlying need (see Chapter 1) of providing for late-successional and old-
growth forest habitat and minimizing adverse economic effects substantially
limited the range of reasonable alternatives available for analysis. Within this
faocus, the Assessment Team considered as potential alternatives, all recently
proposed and published strategies for management of northern spotted owl
habitat or management of late-successional and old-growth forest ecosystems.
Forty-eight previously developed alternatives were considered, as well as five
“hybrid” alternatives containing mixtures of elements from existing plans, and
an alternative with long (300 to 350 year) timber harvest rotation with no Late-
Successional Reserves (see pages III-1 through I1I-4 in the FEMAT Report).

After considering this full range of 54 alternatives, and examining them in two
selection processes, 46 were not considered for further refined analysis. Of the 8
identified for further analysis, 1 was dropped because it was similar to another
alternative, and 3 others were added, resulting in the 10 options in the FEMAT
Report which are the 10 alternatives considered in detail in this SEIS.

During the public comment period, a number of ideas for alternatives were
suggested. These are noted in Appendix F along with the reasons why they
were not considered in detail. They are discussed primarily in the Legal and
Process Issues and Silviculture sections of Appendix F.

COMPARISON OF THE EFFECTS OF THE ALTERNATIVES

Chapter 3&4 describes in detail the environmental consequences of the alterna-
tives. Under each of the alternatives considered, timber harvests of late-succes-
sional and old-growth forests will decline from historical levels. The environ-
mental consequences associated with timber harvest, such as loss of late-
successional forest habitat, new road construction, increased stream sedimenta-
tion, and water quality degradation, will be proportionately less. Social and
economic impacts to timber-dependent communities will be proportionately
greater. The preservation of late-successional and old-growth forests will have
beneficial consequences to the fish, wildlife and plants associated with them, to
water quality, and to ecological diversity. The following discussion summa-
rizes and compares the key impacts identified.

Effects on Late-Successional and Old-Growth
Forest Ecosystems

The evaluation of late-successional and old-growth forest ecosystems is ex-
pressed as an expected likelihood of achieving long-term past conditions based
on three attributes that characterize the quantity and quality of the ecosystem.
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The attributes are: (1) abundance and ecological diversity - the acreage and
variety of plant communities and environments; (2) processes and functions -
the ecological actions that lead to the development and maintenance of the
ecosystem and the values of the ecodystem for species and populations; and (3)
connectivity - the extent to which the landscape patterns of the ecosystem
provide for biological flows that sustain animal and plant populations.

In general, forest plantations, fire suppression, logging, ownership patterns,
and human and environmental influences have altered the regional ecosystem
on federal lands to the extent that none of the alternatives would provide for a
return to conditions that closely match those of previous centuries. Site condi-
tions across all landscapes will not return to their presettlement conditions
within the next 100 years. However, all alternatives reverse the management
trend of the last 50 years on federal lands, which, if continued, would have
resulted in a steep decline in the quantity and quality of late-successional
ecosystems and the eventual loss of these ecosystems in many federal planning
areas.

Some alternatives provide greater likelihoods than others of maintaining and
enhancing late-successional ecosystems at levels that approach typical long-
term conditions. Alternatives 1, 3, 4, and 9 received the highest ratings. Alter-
natives 3 and 4 provide for relatively greater amounts of late-successional
forest and strong connectivity through the presence of Riparian Reserves and
retention of old-growth components in managed forest matrix. Alternatives 3
and 4 also provide relatively high acreage of low elevation late-successional
ecosystems, which are relatively rare throughout the entire region. Although
Alternative 1 would provide the highest acreage of Late-Successional Reserves,
it did not rate as high as Alternatives 3 and 9 because it lacks restoration silvi-
culture in the reserves.

The Assessment Team assumed that without restoration silviculture, the
development of late-successional conditions would be retarded. Alternative 9
achieved a 60 to 80 percent or greater cumulative likelihood of reaching less
than long-term average conditions or better in moist provinces. Alternative 9
might have achieved a higher overall rating if it provided for more acreage of
late-successional ecosystems in the low elevations of Oregon. The Assessment
Team concluded that the opportunities to increase knowledge about ecosystem
function and management in the Adaptive Management Areas of Alternative 9
actually increased the likelihood that this alternative would provide late-
successional characteristics in the future.

The assessment of maintenance of a functional and interconnected, late-succes-

sional forest ecosystem was not revised to reflect the changes described in

Appendix B11, Standards and Guidelines Resulting From Additional Species
Analysis and Changes to Alternative 9, because the changes to the outcomes as
described in this assessment are expected to be relatively minor. Several of

these standards and guidelines are likely to enhance the attributes of late-
successional and old-growth forest ecosystems. The overall outcomes for the
ecosystem are likely to improve at least slightly as a result of the additional

standards and guidelines incorporated into Alternative 9. |
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Effects on Aquatic Ecosystems

The Aquatic Conservation Strategy (Appendix B6) was designed to address ail
elements of the aquatic and riparian ecosystem, including maintenance of
hydrologic function; high water quality; adequate amounts of coarse woody .
debris; stable, complex stream channels; and riparian areas with suitable
microclimate and vegetation. The likelihood of achieving an outcome with
sufficient quality, distribution and abundance of habitat to allow riparian-
dependent plant and animal species to stabilize, well distributed across federal
lands, is lower for Alternatives 2, 3, 5, 6, and 10 than for Alternatives 1 and 4,
and Alternative 9 with the standards and guidelines added since the Draft
SEIS. However, the Assessment Team determined that all alternatives except 7
ahd 8 would reverse the trend of degradation and begin recovery of aquatic
ecosystems and habitat on federal lands within the range of the northern
spotted owl. Even if changes in land management practices and comprehensive
restoration are initiated, it is possible that no alternative would completely
recover all degraded aquatic systems within the next 100 years. Faster recovery
rates are probable for aquatic ecosystems under Alternatives 1 and 4, and
Alternative 9 with the standards and guidelines added since the Draft SEIS,
than other alternatives. Alternatives 1 and 4, and Alternative 9 with the stan-
dards and guidelines added since the Draft SEIS, would reduce disturbance
across the landscape due to application of a larger Late-Successional Reserve
network and the use of wider Riparian Reserves for intermittent streams
throughout the planning area.

Effects on Air and Water Quality and Soil Pro-
ductivity

All alternatives in this SEIS propose to continue the use of prescribed fire in the
planning area. Consequently, all alternatives will have some smoke related
impacts, which are the primary source of air quality degradation on federal
lands. This SEIS emphasizes the incorporation of ecosystem principles into
forest management where fire is valued as a natural and necessary ecosystem
process. Under ecosystem management, certain types of prescribed fire, such as
understory burning, will be emphasized. Understory burning is designed to
approximate natural low-to-moderate intensity wildfires, and generally pro-
duces fewer particulate matter emissions than broadcast burning in clearcut
harvest units. Total projected emissions aggregated over the planning area,
therefore, are lower under all of the alternatives as compared to historical
emissions when fire consisted primarily of broadcast burning. While total
particulate emissions would be lower under each alternative than historical
levels, the shift to lower intensity burning will result in different smoke disper-
sion characteristics that will need to be closely monitored to minimize air
quality impacts.

Estimates of the expected acreage of prescribed fire use were calculated for ail
federally managed lands for each of the alternatives in this SEIS. Assumptions
regarding the ecological need for prescribed burning, the hazard reduction
necessary for risk management, and the amount of prescribed burning neces-
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sary for site preparation were made at this programmatic level. Results show
that Alternative 9 would likely result in the greatest acreage of prescribed fire
at about 89,000 acres burned annually, followed by progressively less acres in
Alternatives 3, 7, 8, 5, 6, 10, 2, 4, and finally Alternative T with about 46,000
acres. All of these acreages are below the 1985 to 1990 average of about 109,000
acres burned each year. Total emissions were estimated based on the acres of
expected burning, the type of prescribed burning, and the emissions from each
type of fuel consumed. Therefore, emissions by alternative would rank in a
pattern similar to acreage burned.

The estimates are very generalized because many of the assumptions about the
level of prescribed fire use for each land allocation within each province cannot
be validated until watershed or landscape-level analysis or province-level
planning are completed. Thus, air quality analysis at lower planning levels is
critical in determining the actual amount of prescribed fire that may be needed
on the landscape, and even more importantly, the air quality impacts of pre-
scribed burning. The use of prescribed fire may reduce the likelihood of large,
high severity wildfire, as well as wildfire emissions. However, emissions
tradeoff analyses are essential to document the optimum amount of prescribed
burning necessary to offset wildfire emissions.

The effects to water quality under the alternatives vary depending on the
acreages and distribution of the various land allocations and the type and
location of land-disturbing activities occurring under the alternative. The most
significant factors related to potential water quality effects for each alternative
are the selected Riparian Reserve scenarios, the amount and location of road
building, and the amount and method of timber harvest proposed. Alternatives
1, 4, and 9 would have the greatest benefit to water quality. Alternatives 2, 3, 5,
6 and 10 would not provide as much improvement as Alternatives 1, 4, and 9,
primarily because they provide less protection for intermittent streams in Tier 2
Key Watersheds and non-Key Watersheds. Alternatives 7 and 8 have the
greatest potential to affect water quality of the 10 alternatives analyzed in this
SEIS. Based on the Riparian Reserves scenario and other components of the
Aquatic Conservation Strategy, all of the alternatives, except 7 and 8, are
expected to maintain or improve water quality, although watershed recovery
rates would be quickest under Alternatives 1, 4, and 9. Subsequent environ-
mental effects analysis at the province, watershed, and site-specific levels will
be needed to develop and implement water quality protection measures.

Alternatives 7 and 8 have the most acres designated as matrix and thus, have
the highest potential to adversely affect long-term soil productivity. Land-
disturbing activities affect long-term soil productivity by affecting: (1) soil bulk
density (untilled skid trails, etc.); (2) soil displacement (road building, skid
trails, etc.); (3) erosion (exposure of mineral soil, road placement and drainage);
(4) nutrient status (removal of organic material by prescribed burning and
intense utilization); and (5) soil biology. Alternatives 1 and 4 would have the
least amount of soil disturbance from management actions because they have
the most Late-Successional Reserves and thus, would have the highest prob-
ability of maintaining long-term soil productivity. Alternatives 2, 3, 5, 6, 9, and
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10 would have intermediate levels of disturbance and probability of maintain-
ing long-term soil productivity. These alternatives have fewer acres within
reserves and more matrix than Alternatives 1 and 4.

Effects on Threatened and Endangered Species

All of the alternatives provide for the continued existence of threatened and

“endangered species. In the case of the northern spotted owl and the marbled

murrelet, many components of the alternatives were specifically designed to
address the needs of these species. There are 39 federally listed and proposed
species which may occur within the range of the northern spotted owl. The Fish
and Wildlife Service also identified 10 of these species whose habitat use is
known to include late-successional forest, or their occurrence is directly associ-
ated with such habitat. With this information, 23 of the listed and proposed
species were eliminated from detailed discussion in the Final SEIS for one of
three reasons: (1) they are not known to occur on federal lands within the
planning area, (2) they do not inhabit coniferous forests, or (3} their presence
within the spotted owl’s range is transitory or unaffected by forest manage-
ment activities. It has been determined that the alternatives considered in the
Final SEIS will have no effect on these species. Four salmon species are in-
cluded in the narrative discussion to more completely describe the reasons for
the determinations. The Fish and Wildlife Service and National Marine Fisher-
ies Service have concurred with these determinations (see Appendix G).

The Fish and Wildlife Service identified six “species that are not restricted to
only late-successional forests or that are associated with unique or specialized
habitats that may not be considered late successional, but which may be af-
fected by forest management activities.” Some of these species were not evalu-
ated by the Assessment Team because of their lack of association with late-
successional forests, however, they are addressed in this SEIS to provide a
complete accounting. The alternatives in this SEIS are not likely to adversely
affect these species.

Four listed or proposed species are associated with late-successional forests: the
bald eagle, the Oregon chub, the northern spotted owl, and the marbled
murrelet. None of the alternatives is likely to adversely affect the bald eagle.
Management of nonfederal lands and cumulative effects are affecting the
Qregon chub, and cannot be mitigated by federal land management. The
following discussion summarizes the effects of the alternatives on the other two
species.

The effectiveness of an alternative in providing for northern spotted owl recov-
ery on federal lands relies heavily on the spacing, size and location of the
habitat. It was the conclusion of the Assessment Team that Alternatives 1
through 6 and 9 met or exceeded the conservation measures for federal lands in
the Final Draft Recovery Plan for the Northern Spotted Owl. Alternatives 7, 8
and 10 were found fo have less assurance of owl recovery on federal lands,
primarily due to inadequate provision of dispersal habitat. While, in the Draft
SEIS, Alternative 9 lacked a specific dispersal habitat provision, other aspects of
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this alternative were expected to provide adequate dispersal habitat. The
additional standards and guidelines of Alternative 9 in the Final SEIS would
increase this assessment of adequacy of the alternative. Therefore, selection of
Alternatives 1 through 6, or Alternative 9 would provide the federal land
allocations and standards and guidelines necessary to achieve recovery of the
northern spotted owl.

In the short term, the alternatives would provide varying degrees of “reserve”
protection for the population of murrelets known to occur within the planning
area. However, eight alternatives (all but Alternatives 7 and 8) also provide for
protection of murrelet sites outside of reserves. The full impact of this protec-
tion outside reserves is not known at this time because of the limited surveys
conducted for this species.

Alternative 1 provides habitat that would allow a greater than 90 percent
likelihood of providing habitat conditions {o support a marbled murrelet
population well distributed on the federal lands. Alternatives 2, 3, 4, 5, and 6,
had ratings of an 84 percent likelihood of a well-distributed population on
federal lands, and Alternatives 9 and 10 were rated at 80 percent. The lowest
ratings were assigned to Alternatives 7 and 8. Alternative 7 was rated low
because of its lack of specific protection for murrelet sites in the matrix, and less
protection of old-growth forests in coastal areas. Alternative 8 rated low be-
cause of poor protection for murrelet sites in the matrix, and also because of its
allowance for timber harvest in stands up to 180 years old.

In the Draft SEIS, Alternative 9 had an 80 percent likelihood of achieving a
murrelet population well distributed on federal lands. The modifications made
to Alternative 9 added protection for approximately 25,000 additional acres of
Late-Successional Reserves in the Olympic Adaptive Management Area. Also,
the Finney and Northern Coast Range Adaptive Management Areas have
amended direction stating that the allocation of Late-Successional Reserve
acreage may be reconsidered during development of the Adaptive Manage-
ment Area plans, if the proposed actions are consistent with the Endangered
Species Act requirements for the marbled murrelet. Other modifications to
Alternative 9 that would likely improve the murrelet rating are: adoption of the
Riparian Reserve Scenario 1, retention of 100 acres around known spotted owl
activity centers in the matrix, institution of survey and manage provisions for a
variety of other species, and retention of old-growth fragments in watersheds
where little remains. These modifications would result in retention of more
marbled murrelet habitat than the standards and guidelines for Alternative 9
described in the Draft SEIS. Based on the relative amount of Late-Successional
Reserve acreage in the alternatives, it is likely that a rating of the modified
Alternative 9 would fall between the ratings for Alternatives 2, 3, 4, 5 and 6 and
the rating for Alternative 1.

Effects on Species not Threatened or
Endangered

The Assessment Team determined that 1,116 terrestrial species were closely
associated with late-successional and old-growth forests. These species were
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grouped into bryophytes, fungi, lichens, vascular plants, mollusks, amphibians
and reptiles, birds, and mammals. A list of 15 functional groups of arthropods
was also considered. Twenty-nine species of fish were determined to occur in
streams within late-successional and old-growth forests within the range of the
northern spotted owl. Each of the alternatives were evaluated to determine the
likelihood of habitat on federal lands to support populations of these species or
groups of species. Expert panels were asked to predict a percent likelihood of
whether habitat would be of sufficient quality, distribution and abundance for
species populations to (a) stabilize, well distributed, (b) stabilize with signifi-
cant gaps in distribution, (c) continue existence only on refugia, or {d) be at risk
of extirpation. The assessment process and the potential outcomes that were
predicted are described for each species or group of species in Chapter 3&4.

Additional species analysis was conducted between the Draft and Final SEIS.
The additional analysis focused. on the likely outcomes for many of the species
that were considered in the Draft SEIS. While the analysis focused most directly
on responding to public comments on the preferred alternative (Alternative 9),
much of it was also pertinent to the remaining nine alternatives.

The results of the original assessments and the additional analysis are summa-
rized in Chapter 3&4, and extensive background material is located in Appen-

- dices A and J. Attempts to further summarize these results would be an over-

simplification of very complex material and may possibly be misleading. The
following is a generalized comparison of the impacts anticipated for the alter-
natives. It is based on the nature of the changes expected to occur to those
habitat components important to the species or groups of species that were
analyzed. The relative impacts described for Alternative 9 are those expected to
occur with the standards and guidelines added between the Draft and Final
SEIS.

This includes bryophytes, fungi and lichens. Bryophytes include hornworts,
liverworts and mosses. The habitat components important to bryophytes
include live, old-growth trees, decaying wood, riparian zones and generally the
habitat characteristics achieved by more extensive and interconnected late-
successional and old-growth forest conditions. Alternatives 1,3, and 9 are
generally the most favorable to bryophytes because they provide the set of
allocations and management practices that best produce the habitat compo-
nents for bryophytes. Alternatives 4, 5, 7, and 8, respectively, provide less of
these habitat conditions. Based on their overall features, Alternative 2 would
likely have effects between those of Alternatives 3 and 5, Alternative 6 would
likely have effects similar to Alternative 5, and Alternative 10 would likely
have effects between those of Alternatives 5and 7.

Fungi are neither plants nor animals but are recognized as a separate kingdom
of organisms, both in structure and function. Species diversity of fungi appears
highest in late-successional forests because of the diversity of habitat structures
and host species, and the abundance of coarse woody debris and standing dead
trees. Habitat components important to the fungi include dead, down wood;
standing dead trees; and live, old-growth trees; as well as a diversity of host
species and microhabitats. Also important for fungi is a well-distributed net-
work of late-successional forest. Small forest fragments can function as refugia
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where fungi may persist until suitable habitat conditions become available in
adjacent stands. Alternatives that retain more of these habitat features gener-
ally had higher ratings for species. Alternatives 1, 3, 4, and 9, would generally
be the most favorable to bryophytes because they provide the set of allocations
and management practices that best produce the habitat components for bryo-
phytes. Alternative 5 would provide intermediate levels of this habitat. Alter-
natives 7 and 8 are similar in their effects, and would provide less favorable
habitat conditions for bryophytes. Based on their overall features, Alternative 2
would likely have effects between those of Alternatives 3 and 5, Alternative 6
would likely have effects similar to Alternative 5, and Alternative 10 would
likely have effects between those of Alternatives 5 and 7.

Lichens are a conspicuous component of old-growth forest ecosystems where
they play an important ecological role. The habitat components important to
lichens include live, old-growth trees, decaying wood, riparian zones and
extensive and interconnected late-successional and old-growth forest condi-
tions. Alternatives 1, 4, and 9, would generally be the most favorable to lichens
because they provide the set of allocations and management practices that best
produce the habitat components for lichens. Alternatives 3 and 5 would pro-
vide intermediate levels of this habitat. Alternatives 7 and 8 would be similar in
their effects, and would provide less favorable habitat conditions for lichens.
Based on their overall features, Alternative 2 would likely have effects between
those of Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives 5and 7.

The largest and most dominant organisms of the late-successional and old-
growth forest ecosystem are the vascular plants. Vascular plants are defined as
those that contain conducting or vascular tissue. The habitat components
important to vascular plants are those that generally increase amounts of late-
successional, riparian, and old-growth habitat. Alternative 1 would generally
be the most favorable to vascular plants because it provides the set of alloca-
tions and management practices that best produce the habitat components for
vascular plants. Alternatives 3, 4, 5, and 9 would be similar in providing inter-
mediate levels of these habitat conditions. Alternatives 7 and 8 would be
similar in their effects, and would provide less favorable habitat conditions for
vascular plants. Based on their overall features, Alternative 2 would likely have
effects between those of Alternatives 3 and 5, Alternative 6 would likely have
effects similar to Alternative 5, and Alternative 10 would likely have effects
between those of Alternatives 5 and 7.

This includes arthropods and their allies, and mollusks. Arthropods include
insects, crustaceans, arachnids, and myriapods, and collectively constitute over
85 percent of the biological diversity in Iate-stuccessional and old-growth forests
in the Pacific Northwest. The habitat components important to arthropods
include all the features that comprise extensive and interconnected late-succes-
sional and old-growth forest conditions, including a diversity of live, old-
growth trees; standing dead trees; dead and down wood; canopy structure; and
riparian habitats. Alternatives 1, 3, and 4 would generally be the most favorable
to arthropods because they provide the set of allocations and management
practices that best produce the habitat components for arthropods. Alternatives
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5,7, and 9 would provide intermediate levels of habitat protection. Alternative
8 would provide less favorable habitat conditions for arthropods. Based on
their overall features, Alternative 2 would likely have effects between those of
Alternatives 3 and 5, Alternative 6 would likely have effects similar to Alterna-
tive 5, and Alternative 10 would likely have effects between those of Alterna-
tives 5and 7.

Mollusk species of northwest coniferous forests are comprised of land snails,
slugs, aquatic snails and clams. The habitat components important to mollusks
include moist forest environments; areas around springs, bogs, and marshes;
basalt and limestone talus slopes; diverse vegetative cover; and the habitat
characteristics provided in the Riparian Reserves and influenced by the size of
Late-Successional Reserves. Alternatives 1, 3, and 9 would generally be the
most favorable to land snails because they provide the set of allocations and
management practices that best produce the habitat components for land
snails. Alternative 4, 5, 7, and 8 would provide less favorable habitat conditions

- for the land snails. Alternatives 1, 4, and 9 would generally be the most favor-

able to stugs, freshwater snails and clams because they provide the set of
allocations and management practices that best produce the habitat compo-
nents for these species. Alternatives 3, 5, 7, and 8 would provide less favorable
habitat conditions for slugs, freshwater snails and clams. Based on their overall
features, Alternatives 2, 6, and 10 would likely have effects on mollusk habitat
similar to Alternative 5.

This includes amphibians and reptiles, birds, mammais and fish. The number
of species of amphibians and reptiles in coniferous forests of the Pacific North-
west is not large compared to the number of birds and mammals; however,
amphibians and reptiles comprise a distinct and important component of the
vertebrate fauna. No reptiles are closely associated with late-successional
forests. Habitat components important to amphibians are those that would
provide cool, moist old-growth conditions; cool water; reduced sedimentation;
protection of headwater streams; and coarse woody debris, riparian zones and
more extensive and interconnected late-successional and old-growth forest
conditions. For the riparian groups, Alfernatives 1, 4, and 9, would generally be
the most favorable to amphibians, because they provide the set of allocations
and management practices that best produce the habitat components for am-
phibians. Alternatives 3 and 5 would provide intermediate levels of habitat
protection. Alternatives 7 and 8 would be similar in their effects, and would
provide less favorable habitat conditions for these amphibians. For the terres-
trial groups, Alternatives 1 and 9 are generally the most favorable to amphib-
ians because they provide the set of allocations and management practices that
best produce the habitat components for amphibians. Alternatives 3, 4, and 5
would provide intermediate levels of habitat protection. Alternatives 7 and 8
would be similar in their effects, and would provide less favorable habitat
conditions for these amphibians. Based on their overall features, Alternative 2
would likely have effects between those of Alternatives 3 and 5, Alternative 6
would likely have effects similar to Alternative 5, and Alternative 10 would
likely have effects between those of Alternatives 5 and 7.

The habitat components important to birds are those that would increase large
reserves, riparian protection and analysis, and retain green trees, snags, and
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coarse woody debris within the matrix. Alternatives 1, 3, 4, 5, and 9, would
generally be the most favorable to birds because they provide the set of alloca-

tions and management practices that best produce the habitat components for |
birds. Alternatives 7 and 8 would be similar in their effects, and would provide
less favorable habitat conditions for birds. Based on their overall features,
Alternative 2 would likely have effects between those of Alternatives 3 and 5,
Alternative 6 would likely have effects similar to Alternative 5, and Alternative
10 would likely have effects between those of Alternatives 5 and 7.

Temperate coniferous forests of the Pacific Northwest provide habitat for a

diverse array of mammal species. Habitat components important to mammals

other than bats include dead, standing wood; dead and down wood; live, old-
growth trees; and riparian zones. Large, decayed logs and snags are important

to many mammals as resting and denning sites. Large expanses of live, old-

growth trees are important to some mammals such as the fisher because they
provide continuous canopy cover. Fisher may be negatively affected by forest
fragmentation. Riparian zones provide potential habitat (including large snags

and cover) for mammals such as fishers and American martens. In general,

those alternatives that would provide for greater amounts of late-successional

and old-growth habitat rated higher for mammal species. Alternatives 1, 3, and |
9, would generally be the most favorable to mammals because they provide the !
set of allocations and management practices that best produce the habitat i
components for mammals. Alternatives 4 and 5 would provide intermediate

levels of habitat conditions. Alternatives 7 and 8 would be similar in their

effects, and would provide less favorable habitat conditions for mammals.

Based on their overall features, Alternative 2 would likely have effects between
those of Alternatives 3 and 5, Alternative 6 would likely have effects similar to
Alternative 5, and Alternative 10 would likely have effects between those of
Alternatives5and 7.

Bats are a diverse order of mammals. There may be more species of bats in ‘
North American temperate forests than any other group of mammmals. The |
habitat components important to bats are those that would increase the
amounts of late-successional and old-growth forests, riparian areas, snags and
coarse woody debris. Alternatives 1, 3, and 9, would generally be the most
favorable to bats because they provide the set of allocations and management
practices that best produce the habitat components for bats. Alternatives 4 and
5 would provide intermediate levels of habitat conditions. Alternatives 7 and 8
would be similar in their effects, and would provide less favorable habitat
conditions for bats. Based on their overall features, Alternative 2 would likely
have effects between those of Alternatives 3 and 5, Alternative 6 would likely
have effects similar to Alternative 5, and Alternative 10 would likely have
effects between those of Alfernatives 5 and 7.

The fish species that were analyzed include resident fish and anadromous fish.
There are an estimated 307 anadromous fish stocks at risk within the planning
area, 257 of them on federal lands. Habitat loss and degradation are principal
factors in the decline of these fish on federal lands. Alternatives 1, 4, and 9
benefit aquatic and riparian habitats more than other alternatives. These ben-
efits are principally due to: (1) the application of Riparian Reserve Scenario 1 to
intermittent streams in Tier 2 Key Watersheds and non-Key Watersheds, (2) the
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highest amounts of Late-Successional Reserves within Key Watersheds and
throughout the range of the northern spotted owl, and (3) the least amount of

matrix contained within inventoried roadless areas. Aquatic and riparian

habitats are expected to recover faster, in part due to these factors under Alter-

natives 1, 4, and 9. Alternatives 2, 3, 5, 6, and 10 benefit aquatic and riparian

habitats to a greatér degree than Alternatives 7 and 8, but to a lesser degree !
than Alternatives 1, 4, and 9. Some of the reasons for the differences are that '
Alternatives 2, 3, 5, 6, and 10 have less Late-Successional Reserves, include

Riparian Reserve Scenario 2, and have more land in the matrix than Alterna-

tives 1, 4, and 9. The opposite is true when comparing the benefits of Alterna-

tives 2, 3, 5, 6, and 10 to aquatic and riparian habitat relative to Alternatives 7

and 8. Even though Alternatives 2, 3, 5, 6, and 10 would benefit aquatic and

riparian habitats to a lesser degree than Alternatives 1, 4 and 9, they would

reverse the trend of aquatic and riparian habitat degradation and begin recov-

ery of these habitats. The standards and guidelines for Alternatives 7 and 8

would not be adequate to reverse the trend of aquatic and riparian habitat
degradation and begin recovery of these habitats. The principal reasons are the

lack of explicitly defined Riparian Reserves for Alternative 7, and the applica-

tion of Riparian Reserve Scenario 3 for Alternative 8.

Effects on Timber Harvest Levels

Annual harvest levels from federal forests within the range of the northern
spotted owl averaged 4.5 billion board feet during the period 1980 to 1989. The
alternatives considered to enhance the habitat of the northern spotted owl and
associated late-successional species will restrict timber harvest in these forests,
resulting in substantial social and economic costs. '

The probable levels of federal timber sales for the first decade for each alterna-
tive are summarized in Figure 2-14, First Decade Probable Average Annual
Timber Sale Levels (PSQ) by Historic Period and Alternative. The probable sale
quantity (PSQ) estimates in Figure 2-14 include “other wood” which is the
volume of cull, salvage, and other products that are not normally part of allow-
able sale quantity (ASQ) calculations. Historically, this has accounted for about
10 percent of the total harvest volume from timber suitable federal lands in the
planning area.

The PSQ figures for Alternative 9 have been changed since the Draft SEIS to
reflect modifications made to Alternative 9 as a resulf of public comments and
internal review. The overall result of the revisions to PSQ for Alternative 9
between the Draft SEIS and the Final SEIS is a reduction of 92 million board
feet per year; from 1,050 million board feet to 958 million board feet per year,
not including the “other wood.”

Estimated sale levels under all alternatives are below harvest program levels of
the 1980s, as well as below the harvest levels of 1990-1992 when most current
federal timber sales were enjoined. In 1990-1992, harvests consisted of sales
under contract from the 198('s. The sale quantities of the alternatives will not
permit 1990-1992 levels of timber harvest in the future. Due to several factors, it
is likely that timber sale levels of the selected alternative will take

1 to 3 years to reach the decadal average sales potential.
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Figure 2-14. First decade probable average annual timber sale levels
(PSQ) by historical period and alternative

Billion Board Feet

80-89 9092 1 2 3 4 5 6 7 8 9 10
Historical Period or Alternative

Forest Service [%] Forest Service |
Region 61 Region52 |

; Region 6 = Pacific Northwest Région

Region 5 = Pacific Southwest Region
% Includes cull, submerchantable material, firewood and other products.

In addition to reduced harvest quantities in the decade ahead, wood quality is
also apt to decrease. In the first decade, thinning and other partial harvests
would account for a large portion of the volume harvested under the various
alternatives. As a result of smaller average tree size, secondary wood products
manufacturers may see an even greater decline in raw materials than the
probable sale quantities would indicate.

Effects on Regional Economics and
Communities

Regional Employment Under all of the alternatives, direct employment in
timber harvesting and processing will decline as a result of reduced harvest
levels as shown in Table 2-5, Historic and Projected Employment in the Timber
Industry in the Next Decade by Subregion and Alternative. The table compares
projected employment levels to employment levels in 1990 and estimated
employment levels in 1992. The projections imply a range of job displacement
from 4,600 to 15,900 jobs, relative to 1992. Compared to 1990, the potential
displacement is 24,100 to 35,400 jobs.

The Final SEIS job displacement estimates are higher than the estimates dis-
played in the Draft SEIS. The differences result from corrections in predicting
nonfederal harvest levels and, for Alternative 9, the reduction in PSQ from
federal forests between Draft and Final SEIS. The majority of the affected jobs
are in Oregon and are concentrated in southwestern Oregon.
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Table 2-5. Historical and projected employment in the timber industry in the next decade, by

subregion and alternative’

Actual Estimated

1990 1992

Alternative

3 4 5 6 7 8 9 10

---—m--—thousand jobg------------sux.

116 117 1.7 117 116 112 116 116
204 204 203 204 203 205 203 204
126 126 127 126 127 126 126 126
41

it

41 43 39 42

State/Owl Region® 1 2
Washington
Olympic Peninsula ~ 13.9 116 117
Puget Sound 267 203 204
T.ower Columbia 14.1 124 126
Central 4.2 : 3.8 40
Oregon '
Northwest 219 198 203
West-Central 20.9 137 144
Southwest 214 103 120

Central 8.9 7.4 8.0

203 204 207 200 216 208 205 205
145 146 150 143 160 154 150 149

121 124 128 121 153 138 128 129
80 80 81 80 84 82 81 &1

! Includes self-employed individuals in all solid wood products and pulp and paper sectors. Wage and
salary employment is approximately 7.5 percent less than total employment.
2 Owl Region = The range of the northern spotted owl.
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The alternatives presented in this SEIS would have the greatest employment
effect on the timber industry sector. In addition to displaced workers, there
would be indirect effects caused by fluctuating business expenditures in the
region and induced effects caused by changes in personal expenditures in the
region. These ripple effects tend to increase the ramifications of job gains or
losses in communities or regions. There is roughly one job affected outside the
timber industry for every job affected within the timber industry.

Timber-based employment would decline under all alternatives considered as
a result of reduced harvests. Subregions characterized as heavily timber depen-
dent are apt to experience the most severe impacts. While service employment
in forestry also appears to be faced with job declines, these declines could be
offset through investments in reforestation, timber stand improvement, moni-
toring, inventory, and restoration activities. Some employment gains could be
made in recreation and tourism, as well as in special forest products. It may,
however, be difficult to absorb displaced loggers and mill workers into these
fields due to skill considerations and geographic locations.

In the long run, the alternatives presented in this SEIS may provide an in-
creased supply to commercial fisheries. Yet these gains may not be substantial
given the high efficiency of fishing boats and the already high proportion of
people currently employed in the commercial fishing industry. Restoration of
salmon and trout runs, however, could have positive effects on coastal recre-
ation.

While the net impact of implementation of any of the alternatives is apt to be
displacement of natural resource-based jobs, the economy of theregion as a
whole is predicted to continue to grow. Rural communities will lose jobs and
decline economically while the more developed areas will continue to expand.

Washington, Oregon, and California differ in the pattern, severity, and regional
distribution of the effects of a reduced federal timber harvest on communities.
The results of the analyses are discussed in terms of the severity and direction
of the consequences, the communities’ capacity to cope, and the resultant risk
to the communities. The Assessment Team conducted a detailed analysis of
Alternatives 1, 3, and 7. It found relatively few differences among the effects of
the alternatives because the timber harvest levels in Alternatives 1 through 10
are all below recent averages. Impacts associated with Alternative 9 would
likely fall between those presented for Alternatives 3 and 7.

Communities with combinations of low capacity to cope with change and
negative consequences from the alternatives are “most at risk”; those with high
capacity to cope and positive consequences are “least at risk.” Using these
definitions, Alternatives 1, 3, and 7 would result in about one-third of the 167
surveyed communities falling in the “most at risk” category. In all three alter-
natives analyzed, however, the changes are great compared to those for the
1985-87 harvest level scenario in which only 3 percent of the communities were
so ranked. The majority of the communities “most at risk” in Alternatives 1, 3,
and 7 are those highly dependent on the timber industry and on federal forest
lands as the source for much of their timber supply. Alternatives 1,3, and 7
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would likely lead to additional mill closures and reduced forest related em-
ployment, and to negative impacts to the economic and social infrastructure.

The “most at risk” communities differ from others in significant ways. These
communities are smaller (average population 3,000), and they are located in
counties with low population density. Isolated communities are more likely fo
experience negative consequences with Alternatives 1, 3, and to a lesser degree
7, because they have few employment optiohs available locally or in nearby
communities, and because of limited access to capital, transportation links, and
other resources. Communities that are small, isolated, and lacking in economic
diversity are more likely to be “at risk” than others. These communities may
find it difficult to mobilize and respond to changing conditions that may affect
a variety of groups. These communities are likely to experience unemployment,
increased poverty, and social disruption in the absence of assistance.

ProrLE COPING Changes in the management of the federal forests within the range of the

Wit CHANGE northern spotted owl, as administered by the Forest Service and BLM, have
effects (impacts) on people and the families, groups, and the communities to
which they belong. The social, community, and cultural changes resulting from
implementation of any of these alternatives will be disproportionately intense
in rural and timber-dependent areas. The social effects of the alternatives stem
fairly directly from changes in the federal timber harvest levels of the alterna-
tives. While this is not meant to indicate that timber harvest is the only mean-
ingful link between the Forest Service/BLM and people, it is the most crucial
variable among these alternatives.

The changes in timber harvest levels from Alternatives 1 through 6, 9, and 10
will last longer than any company or worker’s ability to “wait it out.” The
changesin timber harvest under Alternative 8 would have less impact than
under Alternatives 1 through 6, 9, and 10, but still result in a downturn from
Alternative 7. All alternatives will force timber harvest levels lower than expe-
rienced in Washington, Oregon, and California in the last two decades. Alter-
natives 1 through 4, and 6 would reduce the timber harvest levels most, while
Alternatives 5, 9, and 10 would have the next lowest levels, and Alternatives 7
and 8 would reflect the least reduction in timber harvest levels. However, this
high level is lower than the historical averages of the 1980’s and early 1990’s.

AMERICAN INDIAN Given both traditional and contemporary links between American Indians and

PeorLE AND CULTURES forests, it is clear that tribal members depend on public lands and resources for
employment, subsistence, and cultural identity. It is recognized that Indians
tribes have an interest in forest resources managed by the Forest Service and
BLM, and it is emphasized that the Indian rights and interests are not set aside
by this SEIS nor does it impose any extra conservation burden on the tribes or
Indian reservations. Timber harvest and management on tribal and Indian
owned lands are not controlled or modified by this SEIS. The SEIS has exam-
ined the potential to impair or restrict the rights of various tribes and finds that
none fall into that category.

Every alternative has some amount of logging and road construction activities
on federal forest lands which are potentially disturbing to the land, fisheries,
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and cultural sites. Yet the amounts of disturbance are well below historical
levels. There appears to be little difference in consequences associated with the
low levels of land disturbance in Alternatives 1, 2, 3, and 4. The degree of
disturbance to vegetation, land, and cultural sites under Alternatives 5, 6, 8, 9,
and 10 would be slightly higher, but lower than Alternative 7, which would
have the highest ground disturbance. On the other hand, since a large number
of archaeological and historical places are discovered while conducting ground
searches prior to ground-disturbing activity, there may be fewer total archaeo-
logical and culturally important sites discovered under the alternatives that
have reduced timber harvest and road construction activities. All alternatives
except Alternatives 7 and 8 would reverse the irend of aquatic and riparian
habitat degradation and begin recovery of these habitats. Application of the
Aquatic Conservation Strategy within the range of the northern spotted owl
would improve habitat conditions for stocks of fish important to American
Indians.
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Affected Environment and Environmental Consequenices

Chapter 3&4
Changes Between the Draft and Final SEIS

The following changes were made in Chapter 3&4 between the Draft and Final SEIS. Minor corrections,
explanations and edits are not included in this list.

]

An analysis of some of the fish, wildlife and plant species was conducted to clarify the Assessment
Team'’s ratings, and to examine possible standards and guidelines and land allocation changes that
would benefit those species through improved habitat conditions on federal lands. The process that was
used for this analysis is described in the section on Methods of Additional Species Analysis. The revised
standards and guidelines incorporated in Alternative 9 are described. The effects on species and species
groups due to these revisions and other revisions to Alternative 9 are included.

An air quality analysis was performed and the results are included.

Sections on global change, roadless areas, soil productivity, and people coping with change were
added.

The descriptions of physiographic provinces were changed from the aquatic provinces included in the
Draft, to the terrestrial provinces. Terrestrial province names are now used consistenily throughout the

text.

Data from spotted owl demographic counts from 1992 and 1993 were analyzed, and the results were
considered in the Final SEIS.

A discussion of wetlands was added and the water quality section was expanded.

The projection of total job losses was changed due to the correction of an error in the analysis performed
for the Draft SEIS and revisions to Alternative 9 resulting from the additional species analysis.

The Native American People and Cultures section was retitled “American Indian People and Cultures,”
and was expanded.
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Chapter 3&4

Affected Environment
and Environmental Consequences

INTRODUCTION

RELATIONSHIP TO

Chapter 3 (Affected Environment) and Chapter 4 (Environmental
Consequences) have been combined in this document to more clearly present
information to readers. The description of a resource or environmental
component appears just before the description of environmental consequences
to that resource or component. Most environmental impact statements place
them in separate chapters.

This chapter presents information about those aspects of the environment that
are likely to be most directly affected by the management prescribed in the
alternatives. It also presents the direct and indirect effects (or impacts) of
management under the alternatives. This constitutes a presentation of the
cumulative impacts of each alternative. Together these form the scientific and
analytic basis for the Comparison of the Effects of the Alternatives section in
Chapter 2.

Chapter 3&4 in the Draft SEIS relied heavily on the Assessment Team’s report

TuHE FEMAT REerorr Forest Ecosystem Management: An Ecological, Economic, and Social Assessment (the

FEMAT Report). That complete report is Appendix A of this SEIS. It is part of
this SEIS and is an uncirculated appendix. Information on how to obtain a copy
of the FEMAT Report is presented in Appendix A of this SEIS.

While Chapter 3&4 in this Final SEIS still relies to a considerable extent on the
FEMAT Report, many sections have been revised with additional information
and clarifications. This new material is based on new analyses, responses o
questions and comments received during the public comment period, and the
environmental effects of alternatives modified since the Draft SEIS.

Incomplete or Unavailable Information

There is less than complete knowledge about many of the relationships and
conditions of wildlife species, forests, the economy, and communities. The
ecology, inventory, and management of large forests is a complex and
developing discipline. The biclogy of the specific species prompts questions
about population dynamics and habitat relationships. The interaction among
resource supply, the economy, and rural communities is also the subject of an
inexact science.

The Assessment Team and the SEIS Interdisciplinary Team examined the data
and relationships used to estimate the effects of the alternatives. There is a
substantial amount of credible information about the topics of this
environmental impact statement; the central relationships and basic data are
well established. The best available information was used to evaluate the
options and alternatives. When encountering a gap in information, the question
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implicit in the Council on Environmental Quality (CEQ) regulations on
incomplete or unavailable information was posed: Is this information “essential
to a reasoned choice among alternatives”? (40 CFR 1502.22 (a)). While
additional information would often add precision to estimates or better specify
a relationship, the basic data and central relationships are sufficiently well
established that any new information would be unlikely to reverse or nullify
understood relationships. Though new information would be welcome, no
missing information was evaluated to be essential to a reasoned choice among
the alternatives as they are constituted.

Nonetheless, the precise relationships between the amount and quality of
habitat and the future populations of species are far from certain; there is a
certain level of risk inherent in the management of forest lands even to
standards based on conservative application of those relationships. For
example, if the relationship between habitat and population were significantly
different from how it now seems, or if management standards were fo be
broadly misapplied, the population and long-term viability of affected species
would be at greater risk than that generally estimated in this document.

All other things being equal, the lesser the information, the greater the risk
attributable to incomplete knowledge. That relationship is an impetus for the
monitoring, research and adaptive management that is part of these
alternatives. Should there be new scientific information on change in habitat
conditions not projected under the selected alternative, there are provisions for
changing management of the forest to reflect the new information and the
management practices for which it calls. This adaptive management process,
which is guided by monitoring, research, and interagency oversight, provides
additional assurance of compensating for possible catastrophic changes.

This Final SEIS contains information that was not available at the time of the
Draft SEIS. Specifically, the effects of the alternatives on air quality, additional
information on 474 species and species groups, and new information on
population trends of the northern spotted owl (see Appendix J} are included.
All added detail; none significantly modified the central relationships as they
were understood at the time the Draft SEIS was prepared.

Cumulative Impacts

“Cumulative impacts” or cumulative effects are those impacts on the
environment which result from the incremental effects of a proposal 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 are important because they
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, an important
function of a programmatic EIS, such as this SEIS, is to provide 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 10 action alternatives analyzed in this SEIS would establish
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management direction that allows for carrying out a large number of projects
on lands administered by the Forest Service and BLM. From a perspective that
analyzes the effects of consistent federal actions across the range of the
northern spotted owl, these cumulative effects are mitigated through the
design and implementation of the alternatives in this SEIS. Yet, from the
perspective taken for the subsequent analysis for a site-specific project, local
cumulative effects will be important considerations in the design of site-specific
alternatives and mitigation.

In total, there are 57 million acres of land within the range of the northern
spotted owl, of which 24.5 million acres (43 percent) are federally managed. Of
that 24.5 million acres, 20.6 million acres (84 percent) are forested areas.

The alternatives provide land and resource management direction across the
lands administered by the Forest Service and BLM within the range of the
northern spotted owl. This consistent management direction, combined with
subsequent province-level analysis and planning provides a coordinated land
and resource management structure more comprehensive than any attempted
before in the Northwest. This subsequent analysis will help to assure that the
incremental and interactive effects on more than 24 million acres of this
region’s ecosystems will continue to be considered in the implementation of the
selected alternative. Negative cumulative impacts may further be minimized or
avoided through coordination among the agencies as the selected alternative is
implemented with watershed and province-level analysis and planning. In
light of the extremely broad geographic scope of the proposed action and the
level of spatial resolution involved, the analysis does not in most instances
address all possible cumulative effects that may result at the site-specific level.
However, all ground-disturbing actions will be conducted only after site-
specific environmental analysis. This site-specific analysis will also analyze the
impacts of the project on adjacent lands and resources within the watershed,
enabling managers to design, analyze, and choose alternatives that minimize
cumulative environmental effects that cannot be identified at the programmatic
level of this SEIS.

For the purpose of this analysis, nonfederal lands include lands owned and/or
managed by individuals, corporations, tribes and American Indians, states,
counties, and other agencies. It is important to note that the lead agencies here
(the Forest Service and the Bureatt of Land Management) have no authority to
regulate any activities or their timing on lands other than those they
administer.

When an action takes place on federal forests, it may cause direct, indirect, or
cumulative effects on nonfederal lands. While the alternatives of this SEIS have
no discernible environmental effects on nonfederal nonforest lands, there are
both environmental and economic interactions with adjacent nonfederal
forests. The effects of these interactions, however, vary little by alternative, and
can be accurately analyzed only at a more site-specific level.

The principal environmental impacts on nonfederal forest lands with relevance
to the effects disclosed in this SEIS are the construction and use of roads and
the harvest of timber. The amount and timing of timber harvests can be
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projected from the age of the timber stands and the anticipated prices for
timber. In addition, timber harvest on nonfederal forest 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 the land,
water, air, and biological resources.

Late-successional and old-growth habitat is a small part of nonfederal forest
lands. Management activities since settlement by Europeans have changed the
forest lands within this ownership group mostly to early and mid-successional
forest types. Those nonfederal forests classified as old growth are found
primarily in state and county parks and in private ownership as small scattered
blocks in selectively logged stands (Bolsinger and Waddell, in press). (The
definitions of “old-growth” in Bolsinger and Waddell are different from the
definition used elsewhere in this SEIS, so the acreages are not arithmetically
comparable.)

The nonfederal forests within the range of the northern spotted owl are
predominately forests that have grown back since harvest and are generally
even-age stands. They are typically managed as commercial forests, that is,
they are managed primarily to produce commercially valuable timber. For
nonfederal forests within the range of the northern spotted owl, harvest
generally occurs in a stand’s fifth or sixth decade. As Table 3&4-1 indicates,
these forests generally are now in early and mid-successional stages, with
many at or approaching ages and sizes that will predictably result in harvest.

Nonfederal forests will continue to provide habitat primarily for those species

. whose habitat needs are met with early and mid-successional stage forests.

When combined with the early, mid, and late-successional stage forests on
federal lands, federal and nonfederal forests together provide a mix of
successional stages and a diversity of habitat for the ecosystems within the
northern spotted owl’s range. Overall, this mix of successional stages is affected
by the management direction proposed by the 10 alternatives in this SEIS for
federal forests. However, the overall mix of successional stages varies among
the alternatives only by the variation on the lands managed by the Forest
Service and BLM; the successional mix on nonfederal lands is not expected to
be affected by the alternatives in this SEIS.

The future harvest levels on nonfederal lands are also expected to be similar
under all alternatives. It is predicted that nonfederal harvest levels would differ
by just 3 percent in response to a three-fold variation in projected federal
harvest levels (FEMAT Report, Table VI-11, p.VI-21). Reduction in federal
harvest levels tends to spur supply responses on the part of nonfederal timber
owners in the Pacific Northwest. The supply response, however, is short lived
and tempered by the age distribution of the timber on private lands (FEMAT
Report, p. VI-20, and Figure VI-4, p. VI-22). The response occurs in the early
years of the simulations; by the year 2000, nonfederal harvests should drop
below the levels of the 1980's (FEMAT Report, p. VI-20).

The amount and character of timber harvest activity on nonfederal lands in the
first decades are similar under all 10 alternatives. Thus, the management of,
and the changes in habitat on, nonfederal lands are not expected to be
significantly affected by selection of any of the 10 alternatives in this SEIS.
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Table 3&4-1. Acreage by age class of non-National Forest timberlands! within the range of the

northern spotted owl

Forest Total Non-
Age Class Other Public? Industry Other Private National
Forest
Even-Age Stands
0-20 yrs 520,000 2,752,000 903,000 4,175,000
20-40 yrs 538,000 2,102,000 762,000 3,402,000
40-60 yrs 638,000 1,670,000 909,000 3,217,000
60-80 yrs 290,000 446,000 533,000 1,269,000
80-100 yrs 138,000 102,000 218,000 458,000
>100 yrs 91,000 165,000 113,000 369,000
Uneven-Age Stands
<100 yrs 233,000 708,000 1,012,000 1,953,000
>100 yrs 99,000 264,000 239,000 602,000
. Tatals - 2547000 8209000 . 4,689,000 15445000 |

! "Timberlands" includes only those lands that are growing commercial timber. It does not include state
parks or National Parks, or nontimbered areas. These acreages are not arithmetically comparable to other
averages reported in this SEIS.

2 "Other Public” includes lands administered by the BLM and state forests

Sources: MacLean et al. 1992, USDA FS 1993c,

CumMuLATIVE Ersects  This SEIS also considers the likely effects of reasonably foreseeable

FroM NONFEDERAL
AcCTIONS

management actions on nonfederal forest land. The sparsity of old-growth
forests on nonfederal land, combined with the past and scheduled harvest of
old-growth forests on federal lands, were primary factors leading to the listing
of the northern spotted owl and the current proposals that federal lands reserve
old-growth and late-successional forests. The 10 alternatives in this SEIS are
formulated to amend the management direction for federal old-growth and
late-successional forests, and, where practicable, to manage for forest types and
habitat not generally available or foreseeable on nonfederal Jands.

As indicated in Table 3&4-1, harvest activities on nonfederal forest Iands
generally have occurred before stand size (age) reached 80 years. In addition,
as discussed in the previous section, the 10 alternatives in this SEIS are
projected to have minimal effect on nonfederal harvest scheduling. This
relatively constant response of nonfederal forest managers provices some
assurance that the environmental effects from nonfederal lands will not
intensify significantly or vary markedly in response to reduced federal timber
harvests under any of the alternatives.
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There are potentially direct impacts from nonfederal forest management on
species that move between federal and nonfederal habitats during the year, or
during their life cycle. The role of nonfederal lands was considered in the
assessment of the effects of the alternatives on those species and ecosystems,
and is presented in the sections later in this chapter that deal with the
environmental impacts on specific species or groups of species.

Localized actions on nonfederal forests often impact local environmental
conditions on nearby federal forest land and may also affect federal
management decisions. For example, nonfederal road construction and harvest
in a watershed with both federal and nonfederal lands could result in a
decision by federal managers to postpone harvest to avoid further harm to the
watershed. An endemic species with range and habitat located on both types of
ownership might be forced to rely on the federal portion of its range if the
nonfederal portion were altered to the point of unsuitability. To access timber
on nonfederal land, a road may need to cross federal land. Each federal action
is subject to site-specific environmental analysis before it may occur;
cumulative effects of nonfederal conditions and actions are part of that
analysis. However, such impacts cannot be accurately identified or mitigated in
this SEIS given its programmatic scope.

The Proposal for a Special 4(d) Rule

The recent proposal by the U.S. Fish and Wildlife Service (Federal Register,
December 29, 1993; 58 FR 69132-69149) to issue a rule pursuant to Section 4(d)
of the Endangered Species Act has the potential to alter the type of habitat
change expected on some nonfederal forests. The proposal to issue a special
rule would revise the federal protective measures for the northern spotted owl
on some nonfederal lands in Washington, Oregon, and California. The proposal
is intended to complement and be consistent with the protective measures for
federal lands provided in the preferred alternative of this SEIS. A separate
environmental impact statement (the “4(d) EIS”) is being prepared to disclose
the impacts of any revised protection measures actually proposed.

The proposed actions subject to analysis differ between this SEIS and the EIS
under preparation for the 4(d) rule. The scope of this SEIS encompasses
direction concerning late-successional and old-growth forest management
activities on federal lands within the range of the northern spotted owl on
nonfederal lands. Although different proposed actions are the bases of their
preparation, the 4(d) EIS will address, as does this SEIS, effects on the northern
spotted owl and/or its habitat. Consequently, to the extent practicable given
information currently available, this SEIS addresses at a broad scale the likely
effects of adoption of the special 4(d) rule as it is currently described, in
assessing the impacts of the proposed action evaluated in the SEIS.

On nonfederal lands in Oregon and Washington, the proposal would require
retention of all existing habitat within 1,000 feet (70 acres) of an active northern
spotted owl activity center in areas proposed for timber harvest. However, the
proposal also identifies 10 Special Emphasis Areas, adjacent to areas where
federal habitat is relatively less plentiful or cantiguous, for the purpose of
retaining a comparatively larger amount (about 40 percent) of a specified home
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range. (Northern spotted owl home ranges vary from approximately 14,200
acres to 6,700 acres in Washington; and from approximately 4,800 acres to 3,000
acres in Oregon.)

In California, the proposal would recognize the significant conservation
benefits to the northern spotted owl of the applicable California laws, and
would impose no separate federal restriction beyond those currently practiced
under California law.

For forests owned by tribes and American Indians, the proposal for a special
4(d) rule recognizes the conservation contributions of the various Indian
Nations. It proposes to defer to tribal resource regulations for timber
management activities on these lands. The proposal also would eliminate
federal prohibitions against the take of northern spotted owls incidental to
timber harvest on such lands. Tribal prohibitions would continue to apply. The
proposal solicits comments on lifting incidental take resirictions for tribal and
Indian owned lands in Special Emphasis Areas.

Preliminary analysis suggests that, in general, the environmental effects on
federal lands of the proposal for a special 4(d) rule will not be significantly
different from those expected to occur under current circumstances. This
preliminary analysis also suggests that the alternatives in this SEIS do not need
to propose additional mitigation measures to reduce or avoid these impacts.

Three elements of the preliminary analysis suggest this minimal difference
from current nonfederal land management practices for purposes of the w
analysis in this SEIS: (1) the management of northern spotted owl habitat on
nonfederal forests in California is not likely to be significantly changed by this
proposal (the greatest density of northern spotted owls in nonfederal forests
are in California); (2) northern spotted owl habitat in the locations most crucial
for connectivity with federal reserves is accorded a higher level of protection in
the 10 Special Emphasis Areas; and (3) under the Endangered Species Act, this
proposal, like other federal actions affecting threatened species, will have to be
evaluated and found to be not likely to pose “jeopardy” to the northern spotted
owl, marbled murrelet, and other threatened and endangered species before
implementation.

The preliminary analysis suggests that, as a result of the proposal, no change is
needed in assessing the effects of the alternatives on species with large ranges.
Where there is the possibility of an impact to an endemic species, or site-
specific concerns exist, the impacts must necessarily be evaluated at a site-
specific level and not in this programmatic SEIS. The initial analysis also shows
no change in the expected timber harvest levels of nonfederal forests that is
discernible at the geographic and temporal scale of this SEIS.

This is a preliminary analysis. A complete, detailed analysis focusing on the
nonfederal lands for which the incidental take criteria would be altered is being
prepared for the 4(d) EIS, a draft of which may be available in March or April
1994. Also, additional regulatory guidance that define measures to avoid the
incidental take of marbled murrelet may be included as an alternative in the
4(d) EIS, though there is no specific proposal as this SEIS goes to press.
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CuMULATIVE EFFECTS
IN PREVIOUS AND
SUBSEQUENT
ENVIRONMENTAL
ANALYSES

Although not presently anticipated, analysis in the 4(d) EIS may indicate that
there is a significant difference in the environmental effects likely to occur as a
result of the promulgation of a special 4(d) rule from those reasonably assumed
in this SEIS. If s0, any necessary changes to plans and guides amended by the
selected alternative from this SEIS can be proposed, reviewed, adopted and
implemented using the adaptive management process presented in the
Implementation section in Chapter 2 of this SEIS. In addition, monitoring,
including that called for under each alternative, should reveal unanticipated
changes in the population and distribution of threatened and endangered
species; the adaptive management process will also consider and evaluate new
information and provide any needed additional protection for the species.

The environmental impact statements that are supplemented by this SEIS also
disclose the cumulative effects of their alternatives on various aspects of the
environment. The effects from ground-disturbing activities and human-
induced rapid vegetation and habitat changes would be substantially reduced
by implementing any of these 10 alternatives because the amount of ground-
disturbing activity associated with road construction and timber harvest would
be substantially lower than in the alternatives selected and preferred in those
EISs being supplemented.

In addition, all ground-disturbing actions are conducted only after site-specific
environmental analysis has been completed. This site-specific analysis will also
analyze the cumulative impacts of the project alternatives on adjacent lands
and resources, and on the watershed. This provides opportunities to detect and
minimize cumulative environmental effects that cannot be ascertained at the
programmatic level of this SEIS.
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Ecosystems and Species

REGIONAL INTRODUCTION

Overall Land Ownership Patterns

The planning area for this SEIS, as defined in Chapter 2, includes lands
administered by the Forest Service and the Bureau of Land Management within
the range of the northern spotted owl. This geographic area includes western
Washington, western Oregon, and northwestern California south to Marin
County (see Figure 2-1). With the exception of some lowland interior valleys
and coastal plains, this area is dominated by mountainous terrain and
coniferous forests.

Forest lands within the range of the northern spotted owl are cwned or
aciministered by a variety of private, state, and federal entities, including the
Forest Service (19 National Forests, 19.4 million acres), Bureau of Land
Management (7 Districts, 2.7 million acres), National Park Service, American
Indian tribes, state departments of forestry or natural resources, public
municipalities, and thousands of private landowners. Some federal lands,
especially those administered by the Bureau of Land Management in western
Oregon, are intermixed with private lands in a checkerboard pattern of
alternating square-mile sections. In contrast, lands administered by the Forest
Service tend to be more contiguous, with fewer inclusions of private land.

Brief History of Resource Management in the
Pacific Northwest ’

The first documented human use in the region occurred over 10,000 years ago.
American Indian groups occupying the region were primarily hunter-gatherers
who had relatively little direct impact on streams or aquatic communities. The
major recognized impact on the landscape resulted from American Indian use
of fire for maintenance of oak savanna woodland and native prairie grassland
ecosystems, particularly in the larger river valleys. The effects of American
Indians on forest ecosystems varied, but included the use of fire to maintain the
vigor of berry fields and forest underburning to increase forage for wildlife.
Subregional effects of activities on the land by American Indians through the
use of fire remain in question, but were widespread and locally pronounced.

Cutting the forests in the Pacific Northwest began in the 1800’s when the first
non-Indian immigrants settled and farmed the interior valleys of western
Oregon and the Puget Sound region. Initially, the extensive forests, including
riparian areas, that covered much of the landscape were viewed as an
impediment to progress, and were cleared and burned to make way for
agriculture. Stream and river channelization and the removal of large wood
and riparian vegetation helped drain the extensive wetlands and increased the
rate of water runoff.
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In the late 1800’s and early 1900’s, commercial extraction of lumber began.
Lumber camps were built around the region, especially in areas accessible by
river or steam locomotive. Lowland areas close to human population centers
were logged first, followed eventually by logging of less accessible areas in
mare mountainous terrain. Timber was mainly harvested in the riparian or
adjoining upslope areas where logs were readily accessible. The only method of
moving logs out of the woods was by water. Extensive use was made of
streams and rivers to float out large rafts of logs. In some cases, logs were piled
in streams and floated out on the next flood. Later, more use was made of
splash dams which stored water and released it all at once to carry the logs
downstream. Although the use of splash dams declined as other technologies
developed, splash dam use persisted into the 1950's.

Logging practices in these early years frequently left behind noncommercial
species, large trees with minor defects, and many small diameter trees. Little or
no attention was given to replanting. Because of the seemingly inexhaustible
supply of trees, and the considerable labor required to fell the trees with hand
saws and axes, trees with low commercial value were frequently left standing.

With the invention of the gas-powered chainsaw and improvements in
transportation soon after World War II, logging greatly increased on federal
lands in the Pacific Northwest. European methods of forest management were
gradually adopted on most federal and private lands, including techniques
such as clearcutting, removing logs and snags, slash burning, thinning, and
planting single species stands on harvested areas. Forest fragmentation was
encouraged to increase habitat conditions preferred by deer and elk
populations. Extensive road systems were developed to facilitate harvest and
to provide easy access for hunting and fishing. Revenues from timber harvest
improved local economies and provided substantial funds to the Federal
Treasury. [t was assumed that forests managed in this manner could be cut and
regrown at relatively short intervals (such as 40 to 80 years) without negatively
affecting other resources such as water quality, fish, soils, or terrestrial animals.

Transportation networks were typically built in valley bottoms in the riparian
zones. As erosion increased, stream conditions declined. Public awareness of
these declining stream conditions increased when floods became more
frequent. This awareness eventually led to changes in the management of
riparian areas, and increased protection for the habitat needs of salmon, trout,
and steelhead.

A century of logging and high-intensity wildfires has resulted in a highly
fragmented mosaic of recent clearcuts, thinned stands, and young plantations,
interspersed with uncut natural stands. The natural stands that remain range
from 1,200-year-old forests of large trees to relatively young, even-age stands
that resulted from recent wildfires. Because wildfires, windstorms, insects and
diseases often killed only some of the trees in a forest, natural stands are
frequently characterized by uneven-age trees that survived at least one
disturbance event. The event opened the tree canopy, after which younger trees
filled in the understory. Stands where many large old trees remain in the
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overstory are usually referred to as “old-growth forests,” while stands where
only scattered individuals or patches of large old trees remain, with the
majority of the stand consisting of young or mature trees, is referred as to
“uneven-age” or “young.” Uneven-age stands are particularly common in
areas where extensive fires occurred in the 1800’s. Uneven-age stands defy
categorization - they are not “old growth” in the classical sense (Franklin and
Spies 1991, Spies and Franklin 1991), and they are not young even-age stands.
It is these mixed-age stands that have led to much emotional and scientific
debate over how much “old-growth forest” remains in the Pacific Northwest.

It is important to distinguish between an arbitrary definition of “old growth”
and an ecological definition that focuses on ecological functions and processes.
Many mixed-age stands that include only scattered individuals or patches of
old trees in a matrix of mature trees probably function ecologically much like
classical “old-growth” stands that have large numbers of old trees. While the
terms “old growth” and “ancient forest” may be useful for defining general
concepts based on social values, the two terms are only marginally useful as
indicators of differences in ecological processes or functions. Therefore, the
terms “late successional” and “old growth” used in this Final SEIS include the
successional stages defined as mature and old growth, both of which function
as old growth. For a more detailed discussion of the ecological characteristics,
functions, and processes of late-successional and old-growth forests, see
Appendix B2, Ecological Principles for Management of Late-Successional
Forests.

Studies on the ecology of late-successional forests, which include mature and
old-growth age classes, began to proliferate in the 1970's and 1980's. It
gradually became apparent that a simplistic approach to forest management
based on high-yield, short-rotation forestry could not be expected to
adequately protect the considerable biological diversity that is present in late-
sticcessional forests and their associated aquatic ecosystems. The northern
spotted owl was the first species to receive recognition in this regard. The
northern spotted owl was followed closely by the marbled murrelet,
anadromous fish, and a variety of species that are closely associated with old-
growth forests (Thomas et al. 1993). More recently, ecologists, foresters, and the
public have begun to recognize that the old-growth forests that remain in the
Pacific Northwest are unique ecosystems that, under present climatic and
disturbance regimes, will likely never be replicated. The invasion by
introduced nonnative species, the construction of engineered structures (such
as roads and dams), and the increased growth in rural areas have caused long-
term alterations in the natural ecosystem. Changes in public perception and
management expectations for federal lands in the Pacific Northwest have led to
an increase in the protection of ecosystems, including riparian areas. They have
also led to experimentation with methods of “new forestry” which is designed
to retain some of the structural features that are found in old-growth forests
and more closely imitate natural disturbance.
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OVERVIEW OF
BioLoGICAL
COMMUNITIES,
OWNERSHIP
PATTERNS AND
CUrRRreNT FOREST
CONDITIONS BY
PHYSIOGRAPHIC
PrOVINCE

Description of Terrestrial Forest and Aquatic
Ecosystems

The physiographic provinces (also referred to as “provinces” or “geoclimatic
provinces”} incorporate physical, biological and environmental factors that
shape broad-scale landscapes. Physiographic provinces reflect differences in
geology (such as uplift rates, recent volcanism, and tectonic disruption) and
climate (such as precipitation, temperature, and glaciation). These factors result
in broad-scale differences in soil development and natural plant communities.
Within each province, variable characteristics of rock stability affect the
steepness of hill slopes, landforms, soil texture and thickness, drainage
patterns, and erosional processes. Thus, physiographic provinces are useful in
the description of both terrestrial and aquatic ecosystems, as well as in the
management and land-use planning of these ecosystems. The physiographic
provinces are used only for analytical purposes in this SEIS. The province-level
planning described in Chapter 2 includes the provinces that will be used for
implementation of this SEIS.

Rates of harvest and natural disturbance have varied tremendously among the
provinces within the range of the northern spotted owl, depending on land
ownership patterns, topography, climate, soils, and proximity to centers of
human population. As a result, some provinces, such as the Oregon Coast
Range and the Washington Western Lowlands, contain relatively little
remaining late-successional and old-growth forest, while other provinces, such
as the Oregon Cascades, still retain extensive areas of such forests. These
patterns have been described in detail (e.g., Franklin and Dyrness 1973,
Ruggiero et al. 1991, Thomas et al. 1990, USDI unpub.), and will enly be briefly
summarized here.

Precipitation enters the hydrologic system primarily as winter storms. The
majority of precipitation in the higher elevations falls as snow, while in the
lower elevations it falls as rain. Condensation drip is an important source of
moisture in the middle elevations and in the coastal provinces. The amount of
precipitation increases in a gradient from south to north. The amount of
precipitation also increases over the coastal mountains and the Cascade Range,
and decreases sharply in the lee of the higher terrain, especially east of the
Cascades. The southern provinces have a typical Mediterranean climate of
mild, wet winters with warm, dry summers, while the northernmost provinces
have much wetter climates and cooler summers. Provinces east of the crest of
the Cascade Range have a more continental climate with colder, drier winters
broken by late-summer monsoonal rains.

Stream and riparian habitat conditions vary greatly across the range of the
nerthern spotted owl due to both natural and management-related factors. The
type and structure of streamside vegetation reflects both the climate and the
disturbance regime of the area, determined by hydrology, geologic agents, and
other processes such as forest fires. Many of these components of landscape
form and function occur in distinctive combinations characteristic of each
physiographic province. ‘
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One important aspect of the Pacific Northwest riverine and riparian
environment is the widespread occurrence of steep, unstable hillslopes. Recent
geologic uplift, weathered rocks and soil, and heavy rainfall all contribute to
high landslide frequency, and to high sediment loads in many of the region’s
rivers.

In comparison with the coasts of British Columbia and southeast Alaska, the
range of the northern spotted owl has a relatively low shoreline/coastline ratio.
As a consequence, there are few well-developed estuaries and other nearshore
rearing areas, which are particularly important to fish during periods of
unfavorable ocean conditions. Because these rearing areas are limited, fish
within the range of the northern spotted owl are more dependent on
freshwater habitat than in adjacent areas.

Because terrestrial and aquatic ecosystems within the range of the northern
spotted owl are dominated by different biological and physical processes, the
Assessment Team's terrestrial and aquatic working groups used different
physiographic boundaries for their analyses. Accordingly, there are two
classifications of physiographic provinces; both are displayed in Figure 3&4-1.

Aquatic physiographic province boundaries focus on geoclimatic processes
such as soil formation, rock weathering, slope processes and changes, and
landform development. The Assessment Team’s Aquatic/Watershed Group
identified eight physiographic provinces. The group then broke these provinces
into 15 subprovinces to delineate differences among administrative units;
account for differences in current climate, soil development, and ecosystem
processes; and to provide continuity with the terrestrial provinces. The aquatic
provinces were used in the analysis of distributions of fish species, such as
coho salmon in the Olympic Peninsula, the California Coast Range, and the
Washington/Oregon Coast Range Provinces. Except where noted, the aquatic
physiographic provinces do not constitute the basis for analysis in this SEIS,
and are generally nof referred to in this text. Therefore, the aquatic
physiographic provinces are not described in detail in this SEIS.

Terrestrial physiographic province boundaries are based on vegetation, soils,
geologic history, and climate. Political boundaries were incorporated to reflect
differences in historical land use and land ownership. The Northern Spotted
Owl Recovery Team identified 12 provinces and the Assessment Team later
adopted these as the foundation for their work (Figure 3&4-1). Because these
terrestrial provinces contain considerably different kinds and amounts of late-
successional and old-growth forests, management opportunities vary widely.
Many of the terrestrial ecosystem analyses presented in the Forest Ecosystem
Management Assessment Team (FEMAT) Report were based on these
terrestrial physiographic provinces. Therefore, unless otherwise specified,
references in this SEIS refer to terrestrial provinces, and the terrestrial
provinces should be used to interpret the data tables in this SEIS.

The numbers preceding the terrestrial province names in the following
descriptions correspond to those in Figure 3&4-1.
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DESCRIPTIONS OF
TERRESTRIAL
PHYSIOGRAPHIC
PROVINCES

Affected Environment and Environmental Consequences

1. Olympic Peninsula Province

The Olympic Peninsula in northwestern Washington is a mountainous region
isolated on three sides by water and bounded on the fourth side by an
extensive region of cutover state and private lands (the Washington Western
Lowlands). Streams flow outward from a central core of rugged mountains
onto gently sloping lowlands. Landforms have been influenced by glaciation;
major rivers flow in broad, U-shaped valleys. Steep slopes developed on
resistant rocks are subject to narrow, shallow rapid landslides (debris flows)
originating from the heads of stream channels. Debris flows commonly scour
steep tributary streams and deposit debris in fans on the valley floors.
Unconsolidated glacial deposits are subject to streambank erosion and
landslides, and are susceptible to increased peak streamflows.

Vegetation and climate on the peninsula include a mixture of coniferous rain
forests on the western slopes of the Olympic Mountains, and relatively dry
Douglas-fir forests in the rain shadow on the eastern slopes. The Olympic
Mountains have especially high floral diversity and a large number of endemic
species. This province is home to many species associated with late-
successional and old-growth forests, including northern spotted owls,
goshawks, martens, and marbled murrelets. Although only a few nests have
been found, large numbers of marbled murrelets reside offshore and
apparently nest on the peninsula.

The Olympic National Park occupies the interior of the Olympic Peninsula. It is
surrounded by the Olympic National Forest, which is, in turn, surrounded by
extensive areas of private land, American Indian or tribal owned lands, and
state managed lands. Much of Olympic National Park consists of high-
elevation forests and subalpine areas. However, lowland valleys within the
Park contain significant areas of late-successional and old-growth forest.

The Olympic National Forest is fragmented by clearcuts, young plantations,
and natural forests ranging from young stands to stands more than 500 years
old. Fragments of stands well over 1,000 years old remain in portions of the
National Forest. The southern edge of the National Forest includes an extensive
area referred to as the Shelton Cooperative Sustained Yield Unit, which was
largely clearcut between 1960 and 1985. The National Forest also includes small
Wildernesses adjacent to Olympic National Park. Most private, state, and
American Indian or tribal owned lands on the peninsula have been clearcut
within the last 80 years. Some of these areas are now being clearcut for the
second time. This province has one of the lowest fire frequencies of Pacific
Northwest forest ecosystems, however blowdown is an important agent of
disturbance.

2. Washington Western Lowlands Province

Puget Sound is a depressed, glaciated area that is now partially submerged.
The coastal section of the Washington Western Lowlands Province includes the
Willapa Hills. Unconsolidated deposits of alluvial and glacial materials are
subject to streambank erosion and landslides, and are susceptible to increased
peak flows.
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The Washington Western Lowlands Province was originally covered by a
mosaic of primarily lowland coniferous forests, as well as deciduous forests
and native prairie grasslands. Although its fire history is not well documented,
much of the province was burned in 1701. There is relatively little federally
managed land in the Washington Western Lowlands Province, and only small
parcels of these lands contain late-successional forests. Land ownership is
primarily private, although the State of Washington manages a large amount of
land in this province as well. Some small parcels of American Indian and tribal
owned lands are also located within this province.

Most of the forest in the Washington Western Lowlands Province has been
clearcut within the past 80 years. It is now dominated by a mixture of recent
clearcuts and young stands on cutover areas. Forests on cutover areas are
dominated by even-age mixtures of Douglas-fir, western hemlock and red
alder. This area also includes extensive agricultural and metropolitan areas, as
well as major nesting, roosting and foraging habitat for the marbled murrelet in
Washington,

3. Washington Western Cascades Province

The Washington Western Cascades Province encompasses the western slopes
of the Cascade Range in Washington. The province exhibits extremely high
relief in comparison to other provinces. Glaciers have carved deep, steep-sided
valleys into both resistant and weak rocks. Tributary channels flow at high
angles into rivers that, in turn, flow through broad glaciated valleys, such as
the Skagit River Valley. Steep slopes are subject to debris flows from the heads
of stream channels. Unconsolidated glacial deposits are subject to accelerated
streambank erosion and landslides.

Lower elevation forests of the Washington Western Cascades Province consist
primarily of Douglas-fir and western hemlock, while silver fir forests dominate
the middle elevations. The higher elevations are dominated by forests of
mountain hemlock. Although Mount Rainier and North Cascades National
Parks and Wildernesses within this region contain significant areas of mid-
elevation, late-successional and old-growth forest, most of these areas are
dominated by high elevation areas of subalpine vegetation, as well as ice and
rock.

Land ownership and administration patterns include a mixture of lands
administered by the Forest Service and National Park Service, as well as
American Indian and tribal owned lands, and some state and private lands. A
large portion of the known northern spotted owl population and its habitat in
Washington occurs in the Washington Western Cascades Province. Old-growth
forests on National Forests in the province are also important nesting habitat
for marbled murrelets.

In the northern half of the Washington Western Cascades Province, fire
frequencies are among the lowest within the range of the northern spotted owl.
However, during the historical period numerous large fires occurred in the
southern portion of the province, where natural fires and American Indian use
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of fire were more frequent prior to European settlement. Also, fires tended to
become much larger when influenced by winds descending the Columbia
River Gorge.

4. Washington Eastern Cascades Province

The Washington Eastern Cascades Province is located along the eastern slopes
of the Cascade Range in Washington. The province exhibits extremely high
relief in comparison to other provinces. Glaciers have carved deep, steep-sided
valleys into both resistant and weak rocks. Tributary channels flow at high
angles into rivers that, in turn, flow through broad glaciated valleys, such as
that occupied by Lake Chelan. Steep slopes are subject to debris flows from the
heads of stream channels. Unconsolidated glacial and volcanic deposits are
subject to accelerated streambank erosion and landslides.

The province is dominated by mixed-conifer forests and ponderosa pine forests
at mid-to-lower elevations, and by true fir and mountain hemlock forests at
higher elevations. Although North Cascades National Park and Wildernesses
within this province include significant areas of mid-elevation, late-
successional and old-growth forest, most of these areas are dominated by high
elevation areas of alpine or subalpine vegetation, as well as rock and ice.

Land ownership and administration patterns include a mixture of lands
administered by the Forest Service and National Park Service, as well as
American Indian and tribal owned lands, and some state and private lands.
Forests in the Washington Eastern Cascades Province are highly fragmented
due to a variety of natural factors such as poor soils, high fire frequencies, and
high elevations, as well as human-induced factors such as clearcutting and
selective harvesting.

Before the advent of fire suppression in the early 1900's, wildfires played a
major role in shaping the forests of the province. Intensive fire suppression
efforts in the last 60 years have resulted in significant fuel accumulations in
some areas, as well as shifts in tree species composition. These changes may
have increased forests” susceptibility to large, high-severity fires, and to
epidemic attacks of insects and diseases. Management plans for late-
successional and old-growth forests in this area must consider fire
management and the stability of forest stands (Agee 1993).

5. Oregon Western Cascades Province

The western Cascades are distinguished from the high Cascades by older
volcanic activity and longer glacial history. Ridge crests at generally similar
elevations are separated by steep, deeply dissected valleys. Complex eruption
materials juxtapose relatively stable lava flows with volcanic deposits that
weather to thick soils. These soils are subject to large, slow-moving landslides
(earthflows). Unconsolidated alluvial and glacial deposits are subject to
streambank erosion and landslides, and are susceptible to increased peak
flows. Tributary channels flow at steep angles into wide, glaciated valleys.
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Forests of this province consist primarily of Douglas-fir and western hemlock
at low-to-mid elevations, and silver fir and mountain hemlock at higher
elevations. At the drier, southern end of the province forests of Douglas-fir and
western hemlock are largely replaced by mixed-conifer forests of Douglas-fir,
grand fir and incense cedar.

Land ownership and administration patterns include a mixture of lands
administered by the Forest Service and the Bureau of Land Management, and
state and private lands. The Bureau of Land Management administers
extensive holdings in the Oregon Western Cascades Province. Private and state
lands within this area are mostly cutover, whereas lands administered by the
Forest Service and the Bureau of Land Management still include numerous
(although highly fragmented} areas of late-successional and old-growth forest.
A large portion of the known northern spotted owl population and its habitat
in Oregon occurs in this province.

This province extends the full length of the Oregon Cascades in western
Oregon, and encompasses a wide variety of climates and forest types. The
southern half of the province has fire regimes similar to those of the Oregon
Klamath Province. Fire frequencies are currently high due to the incidence of
lightning, but these were previously supplemented by the use of fire by
American Indians (Teensma 1987). The northern half of the province had
natural fire regimes that corresponded to those of the southern half of the
Washington Western Cascades where fire frequencies are moderate and fire
severities are high.

6. Oregon Eastern Cascades Province

The Oregon Eastern Cascades Province consists of volcanic landforms with
varying degrees of glaciation. Lava flows formed relatively stable plateaus,
capped by the geologically recent Cascade Range volcanoes. Drainages are
generally not yet well developed, and precipitation and snowmelt disperse into
highly permeable volcanic deposits. Geologically recent volcanic deposits are
subject to large debris flows when saturated by snowmelt.

This area is dominated by mixed-conifer forests and ponderosa pine forests at
mid-to-low elevations, and by true fir and mountain hemlock forests at higher
elevations. Although Crater Lake National Park and Wildernesses within this
province include significant areas of mid-elevation late-successional and old-
growth forest, most are dominated by high elevation areas of alpine or
subalpine vegetation and rock and ice.

Land ownership and administration patterns include a mixture of lands
administered by the Forest Service, National Park Service and Bureau of Land
Management, as well as private, state, and American Indian and tribal owned
lands. Forests in this region are highly fragmented due to a variety of natural
factors such as poor soils, high fire frequencies, and high elevations, as well as
human-induced factors such as clearcutting and selective harvesting.

Before the advent of fire suppression in the early 1900's, wildfires also played a
major role in shaping the forests of this region. Intensive fire suppression
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efforts in the last 60 years have resulted in significant fuel accumulations in
some areas, and shifts in tree species composition. These changes may have
made forests more susceptible to large, high severity fires and to epidemic
attacks of insects and diseases. Management plans for late-successional and
old-growth forests in this province must consider fire management and the
stability of forest stands (Agee 1993).

7. Oregon Coast Range Province

This province generally consists of steep slopes with narrow ridges developed
on resistant sedimentary rocks. Westward flowing streams erode headward to
mountain passes on the east side of the Coast Range. Many of the higher peaks
are composed of resistant igneous rocks. Steep, highly dissected slopes are
subject to debris flows. Tributary channels join at relatively low angles, which
allow debris flows to travel for long distances. In the area drained by the
Wilson and Trask Rivers, weaker rocks form gentle slopes with thick soils that
are subject to large, thick, slow-moving landslides (earthflows). Earthflows
may constrict or deflect stream channels, creating local low-gradient stream
reaches upstream.

This province includes the coastal mountains of western Oregon from the
Columbia River south to the Middle Fork of the Coquille River. This area is
dominated by forests of Douglas-fir, western hemlock and western redcedar.
The southern half of the province includes a mixture of private lands and
federally administered lands. The northern half is largely in private and state
ownership. Heavy cutting and several extensive wildfires during the last
century have eliminated most old-growth forests in the northern end of the
province. Older forests in the southern half of the province are highly
fragmented, especially on lands administered by the Bureau of Land
Management. These parcels are typically intermixed with harvested private
lands in a checkerboard pattern of alternating square-mile sections. A small
amount of American Indian and tribal owned land is located in this province.

Before the advent of fire suppression, this province was subject to relatively
infrequent but very large fires, especially in the 1800’s and 1900’s. As a result,
many of the remaining natural forests consist of a mosaic of mature stands and
remnant patches of old-growth trees. Because it is isolated and large areas have
been harvested, the Oregon Coast Range Province is of concern for northern
spotted owls, marbled murrelets, and anadromous fish.

8. Willamette Valley Province

The Willamette Valley includes the lowland valley area between the Coast
Range Province and the Oregon Western Cascades Provinces in western
Oregon. The province includes a broad geologic depression between the Coast
Range and Cascade Range. The Willamette River meanders northward along a
very gently sloping valley. Unconsolidated deposits of alluvial and glacial
outwash materials are subject to accelerated streambank erosion and
landslides.
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The Willamette Valley Province, which was originally covered by a mosaic of
lowland coniferous and decicduous forests and native prairie grasslands, was
mostly cleared in the 1800’s and early 1900’s and converted to farmland,
residential areas and metropolitan areas. Land ownership is mostly private.
There is relatively little federally managed land within the Willamette Valley
Province, and only small parcels of these lands contain late-successional
forests.

9. Oregon Klamath Province

The Oregon Klamath Province includes much of southwestern Oregon. This
province is rugged and deeply dissected. Tributary streams generally follow
the northeast/southwest orientation of rock structure created by accretion of
rocks onto the continent. Variable soil and rock materials on steep slopes are
suibject to debris flows; materials on gentle slopes are subject to earthflows.
Scattered granitic rocks are subject to debris flows and severe surface erosion.
High rates of uplift have created steep streamside hillslopes known as “inner
gorges,” especially near the coast. Hillslope and channel disturbance due to

- mining activities began in the 1850’s and still continues.

This area is dominated by mixed-conifer and mixed-conifer /hardwood forests.
Land ownerships include a mixture of public lands administered by the Forest
Service and the Bureau of Land Management, land administered by the State of
Oregon, and privately owned lands. Forests are highly fragmented by natural
factors such as poor seils, dry climate, and wildfires, as well as human-induced
factors including timber harvesting and roads. Timber harvest in this area has
been by selective cutting as well as clearcutting. As a result, many stands that
were logged in the early 1900’s now contain a mixture of old trees left after
harvest and younger trees that regenerated after harvest. A small amount of
American Indian and tribal owned land is located on the coastal portion of this
province.

Much of the area within this province is characterized by high fire frequencies,
both historically as well as at present. Before the advent of fire suppression in
the early 1900’s, wildfires played a major role in shaping the forests of this
region. Intensive fire suppression efforts in the last 60 years have resulted in
significant fuel accumulations in some areas, and shifts in tree species
composition and forest stand structure, These changes may have made forests
more susceptible to large, high severity fires and to epidemic attacks of insects
and diseases. Numerous large and destructive fires have occurred in the
province in the past decade. Any management plan for the late-successional
and old-growth forests in these areas must consider fire and fuels management
(Agee 1993).

10. California Klamath Province

The California Klamath Province includes a large part of northwestern
California. This province is rugged and deeply dissected. High rates of uplift
have created steep streamside hillslopes in the western portion of the province.
Variable soil and rock materials on steep slopes are subject to debris flows;
materials on gentle slopes are subject to earthflows. Scattered granitic rocks are
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subject to debris flows and severe surface erosion. Hillslope and channel
disturbance due to mining activities began in the 1850’s and continues to this
_ day.

This province is dominated by mixed-conifer and mixed-conifer/hardwood
forests. Land ownerships include extensive lands managed by the Forest
Service, small and scattered parcels of land administered by the Bureau of Land
Management, land administered by the State of California, and privately
owned lands. Forests are highly fragmented by natural factors such as poor
soils, dry climate, and wildfires, as well as human-induced factors including
timber harvesting and roads. Much of the historical timber harvest in this area
has been selective cutting rather than clearcutting. As a result, many stands
that were logged in the early 1900’s now contain a mixture of old trees left after
harvest and younger trees that regenerated after harvest.

The California Klamath Province is characterized by very high fire frequencies.
Prior to fire suppression, fires were generally more pervasive, but much less
severe than they are at present. Wildfires play a major role in shaping the
forests of this province. Intensive fire suppression efforts in the last 60 years
have resulted in significant fuel accumulations in some areas, and shifts in tree
species composition and forest stand structure. These changes may have made
forests more susceptible to large, high severity fires, epidemic attacks of insects,
and susceptibility to stress from drought. Numerous large and destructive fires
have occurred in the province in the past few decades. Management plans for
the late-successional and old-growth forests in these areas must consider fire
and fuels management (Agee 1993).

11. California Coast Range Province

The California Coast Range Province was formed by accretion of rocks onto the
continent. Stream channels generally follow the northwest/southeast
orientation of these rocks. Relatively rapid tectonic uplift has caused hillslopes
to become highly dissected and incised by stream channels, creating inner
gorges. Weak rocks are highly fractured along numerous faults and contacts,
and are weathered to deep soils that are subject to extensive earthflows.
Sediment yield is among the highest in the world.

This area is dominated by redwood forests and mixed forests of Douglas-fir
and hardwoods. Most of the area is privately owned, but lands administered
by the Forest Service and the Bureau of Land Management, as well as state and
National Parks, are also present. The province also contains some American
Indian and tribal owned lands and scattered American Indian allotments.

This province includes a coastal fog belt containing the last remaining stands of
old-growth redwoods. Formerly, these redwood stands were subject to
frequent underburning. The fire frequency in this province is generally much
lower than in the California Klamath Province. Considerable numbers of
northern spotted owls inhabit private lands in the area, as well as federally
managed lands. In addition, this is an important nesting area for marbled
murrelets.
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12. California Cascades Province

The California Cascades Province inclhudes the extreme southern end of the
Cascade Range. Forests in this region are dominated by mixed-conifer or
ponderosa pine associations on relatively dry sites. Ownership is mixed, with
some areas of consolidated Forest Service administered lands, and some areas
of intermixed Forest Service and private lands. Forests are highly fragmented
due to natural factors and harvest activities.

As in a number of other provinces, fire plays an important role in the California
Cascades Province in maintaining fire-adapted pine communities. Because of
modern fire suppression efforts, mixed-conifer communities have increased,
gradually replacing pine-dominated stands. Management of fire-dependent
old-growth forests has evolved to include understory thinning and understory
burning, both of which are likely to increase on all lands in the future.

TERRESTRIAL ECOSYSTEMS

LAND AREA AND
OWNERSHIP

Current Forest Conditions Within the Range of
the Northern Spotted Owl

The range of the northern spotted owl encompasses 57 million acres in the
United States, of which 24.5 million acres (43 percent} are federally managed.

‘Of the federally managed lands, 19.4 million acres are administered by the

Forest Service, 2.7 million acres are administered by the Bureau of Land
Management, and 2.2 million acres are administered by the National Park
Service (Table 3&4-2). Other federally managed lands within the range of the
northern spotted owl include military installations and national wildlife
refuges.

Lands administered by the Forest Service are widely distributed within the
range of the northern spotted owl. In contrast, lands administered by the
Bureau of Land Management within the range of the northern spotted owl are
largely concentrated in western Oregon. Because of historical land grants, lands
administered by the BLM in western Oregon tend to be distributed in a
checkerboard pattern of alternating square-mile sections of federal and private
land.

Nonfederal lands within the range of the spotted owl include a variety of
privately owned lands and areas owned and administered by state
governments. American Indian and tribal owned lands cover large portions of
the range of the owl, especially in the Olympic Peninsula, Eastern Cascades,
and Klamath Provinces. Private lands include a multitude of small holdings as
well as extensive areas owned by large forest products companies.
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Table 3&4-2. Estimated total acres within the range of the northern spotted owl by agency or
ownership and physiographic province

Acres by Ownership
Ph SS e/ i B £ National
ioeraphic ureat o
%rox;g;ni SI; c;f;sc’i ’ Land 1 Par'k Fgctigizl Nonfederal
anagement Service
Washington
Eastern Cascades 3,327,100 0 137,100 6,200 2,211,800
Western Cascades 2,955,500 0 759,500 4,400 2,430,500
Western Lowlands 0 0 1,700 124,600 6,344,000
Olympic Peninsula 628,100 0 900,200 1,700 1,501,100
" Totak . 6,910,700 0 1,798506 136,900 12,487,400 :
MWOREBBW SOtttV SNl At S bt A b e St Sl
Klamath 1,285,100 833,400 500 ] 1,881,500
Eastern Cascades 1,447,000 48,900 77,600 0 751,400
Western Cascades 3,720,800 678,300 88,600 400 2,153,500
Coast Range 621,100 788,900 100 1,700 4,359,200
Willamette Valley 0 17,500 0 8,700 2,631,900
7 Totak 7074000 2,367,000 166,800 10,800 11,777,500 |
Coast Range 69,400 229,900 150,800 21,200 5,219,400
Klamath 4,366,700 104,000 41,000 0 1,569,200
Cascades 996,900 10,300 300 0 1,494,700
... Total _ 5433000 344200 192100 21,200 8283300 |
"3 State Total: ~ 19417700 2,711,200 2,157,400 168,900 32,548,200 .

 No acres tallied for Bureau of Land Management in Washington due to the dispersed nature of the lands

under its administration.

ALLOCATION OF
FEDERAL LANDS

Federal lands within the range of the northern spotted owl include 18.5 million
acres that are considered capable of growing forests (see FEMAT Report,
Chapter IV, Terrestrial Forest Ecosystem Assessment). The other 5.9 million
acres of federal land include high elevation nonforested areas (such as
meadows, shrublands, and lakes) and other nonforested areas. Of the 18.5
million forested acres on federal lands, 5.8 million (32 percent) are in
Congressionally Reserved Areas, primarily Wilderness and National Parks.
Another 3.3 million acres (18 percent) are Administratively Withdrawn Areas
set aside by the managing agencies. Administrative withdrawals occur for a
variety of reasons, including protection of fragile soils or watersheds,
protection of wildlife or fish, recreation values, and scenic values.
Administratively Withdrawn Areas are not necessarily unavailable for timber
harvest. However, no regular timber harvest is scheduled for these areas, and
they do not contribute to estimates of probable sale quantity (PSQ). These
administrative withdrawals are subject to modification when agencies revise
their management plans.
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AMOUNTS OF LATE-
SUCCESSIONAL
Conirer FOREST ON
FEDERAL LAND

Vegetation on federal lands within the range of the northern spotted owl was
categorized into broad structural types based on stand-based inventory data
and satellite imagery by Pacific Meridian Resources (under contract to the
Forest Service; see FEMAT Report, Chapter II, Overview and Summary of
Options and their Evaluation, and Chapter IV, Terrestrial Forest Ecosystem
Assessment). These structural classes are:

Small conifer—

This youngest seral category includes stands of trees generally 9 to 21 inches
diameter at breast height (dbh). A minority of the stands in this category have
scattered large overstory trees that provide late-successional forest
characteristics.

Medium/large single-storied conifer—

Stands dominated by conifer trees that are 21 to 32 inches dbh, characterized by
only a single canopy layer. These stands qualify as late-successional forest.

Medium/large multistoried conifer—

Stands dominated by conifer trees that are greater than 32 inches dbh, and are
characterized by two or more canopy layers. These stands would generally best
fit the definition of old-growth forests.

Forests on federal lands within the range of the northern spotted owl currently
include approximately 5.4 million acres of multistoried, medium/large conifer
forest, 3.2 million acres of single-storied medium/large coniferous forest, and
5.8 million acres of small, single-storied conifers (see FEMAT Report, Chapter
1V, Terrestrial Forest Ecosystem Assessment). It should be noted that the
definition of “small” conifer forests includes some stands that are late
successional. Thus, the data cannot be used to develop a total acreage of late-
successional forest.

Of the 8.6 million acres of medium/large conifer forest on federally
administered lands within the range of the northern spotted owl, 2.5 million
acres {29 percent) are Congressionally Reserved Areas, and 1.6 million acres (19
percent) are Administratively Withdrawn Areas (Table 3&4-3). An
undetermined proportion of the medium/large conifer forests in both
Congressionally Reserved Areas and Administratively Withdrawn Areas are
high-elevation forests that are not occupied by spotted owls (Table 3&4-4).
Although the latter stand types may not be used by spotted owls, they are
important habitat for a variety of plants and animals that occupy late-
successional high-elevation forests.

Substantial portions of Congressionally Reserved Areas and Administratively
Withdrawn Areas are covered by relatively young forest. Of the 5.8 million
forest acres in Congressionally Reserved Areas, for example, 1.6 million acres
(28 percent) are in single story stands of small conifers (see FEMAT Report,
Chapter IV, Terrestrial Forest Ecosystem Assessment). This does not include
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Chapter 364

Table 3&4-4. Acres of conifer forest on federal lands within the range of the northern spotted owl,
by structural class and elevation band

State/ Acres by Elevation Bands {in thousands of feet)
Physiographic
Province Class* 0-2 2.4 4-6 6-8 8-16 Total
Washington
Eastern Cascades  Total Sm Conifer Single-Story 20,600 297,200 423,700 88,000 0 829,500
Total M/L Conifer Single-Story 2,500 119,600 172,300 14,100 0 307,900
Total M/L Conifer Multistory 5,000 257,200 364,900 11,200 4] 638,300
Western Cascades  Tatal Sm Conifer Single-Story 154,000 561,900 258,500 4,300 0 1,008,700
Total M/L Conifer Single-Story 54,300 291,900 189,100 200 0 535,500
Total M/L Conifer Multistory 52,600 375,600 226,000 600 0 654,800
Western Lowlands  Total Sm Conifer Single-Story 0 0 [y} 0 0 0
Total M/L Conifer Single-Story 0 0 0 g 0 o
Total M/L Conifer Multistory 0 0 0 0 0 0
Olympic Peninsula  Total Sm Conifer Single-Story 172,100 244,600 71,400 200 0 488,300
Total M/L Conifer Single-Story 13,200 19,800 3,900 0 0 36,900
Total M/L Conifer Multistory 197,500 237,900 . 24700 0 o 460,500
Washington Total: * Tatal Sm Conifer Single-Story . 376,700 " 1,103,600" - | 733500 - 92,500 S0y 2 326,300,
ST Total M/L Coriifer Single-Story . . 70,800 « * 430700~ 365300° .. < 14400 - "~ 840400
o ' Tatal M/L Conifer Multistory LT . 285,500 - 870 700 e 6]5 600 LS 11 Bﬂﬂ c 0 11, 753 GDUY
Oregon
Klamath  Total Sm Conifer Single-Story 188,200 367,700 41,900 1,400 1] 599,200
Total M/L Conifer Single-Story 53,800 82,600 13,600 900 - o] 150,900
Total M/L Canifer Multistory 217,200 280,000 52,200 4,600 0 554,000
Eastern Cascades  Total Sm Conifer Single-Story 9,700 226,900 595,200 144,800 0 976,600
Total M/L Conifer Single-Stery 300 6,000 8,500 1,300 o 16,100
Total M/L Conifer Multistory 1,700 48,300 176,100 49,700 0 275,800
Western Cascades  Tota! Sm Conifer Single-Story 113,300 502,400 483,000 71,300 0 1,169,000
Total M/ Conifer Single-Story 99,700 464,800 182,400 3,400 0 750,300
Total M/L Conifer Multistory 104,800 600,700 432,200 34,000 4] 1,171,700
CoastRange  Total Sm Conifer Single-Story 504,700 26,200 0 0 0 530,900
Total M/L Conifer Single-Story 156,300 19,200 0 0 0 215,500
Total M/L Conifer Multistory 133,200 7,000 0 [H] 0 140,200
Willamette Valiey  Total Sm Conifer Single-Story 4,300 100 0 0 0 4,400
Total M/L Conifer Singla-Story 1,300 0 g 0 0 1,300
) .. TowlM/L Conifer Multistory %0 0 U Lo o %00
Otegon Totalt- '+ - Tatal Sm Conifer Single-Story” | 820,200° - - 123500 | 1,119,200 * 217,500 - 0, 3280400
- 7 .. " Total M/L Conifer Single-Story. * ! 351,400 (573,600 T 7 204480 © 5500 ; g 1,133,900
AR " Total M/L Conifer Multistory * 1 7 457,800 | - 936500~ , 6606007 ., 88200 1'° @ . _ 214300
California
Coast Range  Total Sm Conifer Single-Story 1,800 3,000 0 0 0 4,900
Total M/L Contfer Single-Story 12,600 12,500 100 [+ 0 25,600
Total M/L Conifer Multistory 5,900 4,000 0 0 0 9,900
Klamath  Total Sm Conifer Single-Story 1,900 67,900 60,700 10,400 0 140,500
Total M/L Conifer Single-Story 61,600 410,800 409,600 65,700 0 947,700
Total M/L. Conlfer Multistory 145,500 641,700 444,700 86,100 1] 1,318,000
Cascades  Total Sm Conifer Single-Story 1] 5,100 24,100 8,700 300 38,200
Total M/L Conlfer Single-Story 9,200 73,700 76,500 21,700 200 181,300
Total M/L Cnmfer Multistory 0 4,500 98,700 53,600 200 157,000
_ California Tofali _ Total S Covifer Single-Stoty - - FUB600 ;- 760000 . BES0D- . 190007 300 T - 183700
. - . Taotal M/T, Cnmfer Single- Sfory: ‘B340 - %97 500 ;- " 486, 200 ¢ 87400 - 200 - 1,154,2’00
N © . Total M/L Camfer Mulbistory : {51,400 - 650, 100 | - - © 543,400% - 139700 200 . 5,484,800
@State Tatal: ° . I Fotal Sm Conifer Sihgle- Stdry: - 0 1L200500 T 2,308,100° 7 (1957500 - 329,000, 300 5,790,400
LoD Total MAL Comfe.r_Smg[e:Stcry Lo B04.800 D 15008007, 11,085,900 07300 | 20000 3,169,000
s "' .. Total M/L Conifer Multistory ..~ ™\ B64700° ~ 24873000 1819600 . 239700-- " 208 -© 53815000

* 5m Conifer Single Story = Stands dominated by small conifer trees ranging from 9.0 to 20.% inches in diameter at breast height {dbh).
M/L (Medium/TLarge}) Conifer Single-Story = Stands dominated by conifer trees that are at least 21,0 inches dbh, and characterized
by only a single canopy layer. M/L (Medium/Large) Conifer Multistory = Stands dominated by conifer trees that are at least
21.0 inches dbh and characterized by two or more canopy layers.
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Affected Environment and Environmental Consequences

additional acres that are covered by forests of trees smaller than 9 inches dbh.
The considerable acreage of small forests within Congressionally Reserved
Areas reflects a long history of fire and other natural disturbances, as well as
factors such as poor soils and high elevations, which tend to suppress tree
growth.

As described in the earlier descriptions of physiographic provinces, most late-

SpATIAL DISTRIBUTION successional and old-growth forests within the range of the spotted ow! have

MANAGEMENT
CONSIDERATIONS

been harvested from private and state lands. Late-successional stands that
remain on private and state lands tend to occur in small islands, surrounded by
cutover areas and young stands. In areas where little federal land is present,
such as the Washington Western Lowlands Province, old-growth forests have
been largely eliminated by harvest and settlement.

On federal lands, old-growth forests tend to be distributed in a highly
fragmented mosaic, often intermixed with recently harvested areas and stands
of younger trees. Late-successional and old-growth forests in Congressionally
Reserved Areas tend to occur in larger blocks than nonreserve areas, but even
in these areas there is considerable natural fragmentation of older stands due to
historical disturbance patterns and poor growth conditions.

Retention of Old-Growth Fragments

Old-growth fragments can sometimes serve as the only habitat in a landscape
for many lichens, fungi, bryophytes, plants, arthropods, and small-bodied
animals that contribute to the biodiversity and productivity of the forest
ecosystem. Old-growth fragments may be critical for species that are locally
endemic, occur only in very specific conditions of forest structure or soil, or
have limited dispersal capabilities.

Arthropods, fungi, lichens, bryophytes, vascular plants, and invertebrate
animals are able to inhabit much smaller patches of old-growth forest than
vertebrates, and may persist in such patches for a much Ionger time than
vertebrates. Patches of old-growth forests 25 acres or less may provide habitat
for a wide variety of these organisms even though edge effects may eliminate
fully buffered core habitat. Although some highly sensitive arthropod species
may be eliminated in very small fragments of old growth, many less sensitive
species may continue to inhabit the patch. Thus, patch size and potential edge
effects alone should not exclude small old-growth fragments from management
consideration. Recent studies by Chen et al. (1990) suggest that buffers of 300 to
800 feet provide interior habitat conditions for vascular plants. According to
Harris (1984), a circular stand of old growth with a radius of 600 feet (26 acres)
provides minimal interior conditions, provided the patch is surrounded by at
least young forests.

Small fragments of old-growth forest can also be important for pollen vectors
and animals that disperse plant seeds. Mycotrophic plant species have
symbiotic relationships with fungi and photosynthetic vascular plants, and
may require seed dissemination by animals whose diets include fungi. Small
fragments may also contribute to the persistence of small animal populations,
particularly invertebrates.
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Survival of most conifers and flowering plants depends on mycorrhizal
associations with fungi for uptake of nutrients and water. Nearly 2,000
mycorrhizal species are associated with Douglas-fir alone (Trappe 1977);
species diversity provides seasonal and long-term resilience to the forest
(Molina et al. 1992). Small fragments of old-growth forest may provide a source
of inoculum for fungi dispersal into adjacent managed stands.

Many arboreal mosses and lichens can persist in small patches of older trees.
These species have limited dispersal capability, and spread slowly from such
patches. In England, Rose (1988) found that some lichen species persisted in
small patches of old-growth forest that had undergone centuries of selective
harvest, but were absent in secondary forests regrown after regeneration
harvests. In fact, lichen species have been used to index the degree of historical
continuity of forest cover of some woodlands (Broad 1989). Some lichens,
particularly nitrogen-fixing species, do not become established until stands are
several hundred years old.

Small fragments of old growth may act as refugia or centers of dispersal for
many organisms, including plants, fungi, lichens (Esseen et al. 1992), and
arthropods. Arthropods are key to ecosystem function, and can serve as
indicators of forest health (Lattin 1990, Moldenke 1990, Moldenke and Lattin
1990), yet very little is known about the mobility of most species. Isolating a
patch of old-growth forest may isolate the arthropod fauna, especially those
that are flightless or associated with the soil litter. However, small old growth
fragments may also serve as refugia for arthropods, as long as mesic
(moderately moist) microhabitats are present. Arthropods that may persist in
small fragments include predators that help control insect populations that
otherwise might damage foliage in surrounding younger stands. Successful
dispersal of some arthropods is dependent on mesic habitats between the
patches of old-growth, as well as closed-canopy patches of trees and forests in
riparian areas.

Organisms that have the greatest difficulty moving between old-growth
patches are understory specialists, usually flightless forms or those with
limited dispersal mechanisms. Many insect groups associated with old-growth
forests are flightless, especially those found on the forest floor. Distances of 66
feet or less of unsuitable habitat can act as dispersal barriers to some
understory invertebrate specialists, including species of bees, wasps, moths,
beetles, and millipedes. Roads can also act as barriers to these organisms. These
species are likely to be poor dispersers, have restricted habitat requirements,
and occur in limited geographic ranges. Many are also sensitive to differences
in humidity, soil moisture, and temperature beyond the edge of an old-growth
fragment. In particular, amphibians and mollusks have low mobility, specific
habitat requirements, and depend on moist environments for at least parts of
their life cycle. There is considerable genetic variability among and within
species of amphibians. This high degree of variability is probably a result of
their specific habitat associations and limited mobility.

Plant populations that have had limited opportunity to interbreed may also
become genetically and morphologically distinct. Maintaining genetic diversity
is particularly important for isolated, disjunct populations (e.g., Coptis
asplenifolia). However, artificially limiting the amount of gene exchange in
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highly-fragmented landscapes may reduce persistence. Plants with limited
dispersal capabilities (such as those with ephemeral seeds) may be particularly
vulnerable to isolation. Small fragments can serve as genetic reserves for
recolonization of adjacent habitat.

Small patches of old-growth forest can provide thermal and mesic refugia fora
variety of organisms. Understory habitats in old-growth forests can escape
freezing conditions due to the thermal buffering of dense tree canopies. Deer
and other vertebrates may rely on these thermal refuges during harsh storms or
during dispersal to larger forest stands of suitable habitat. Many invertebrates
migrate locally to mesic refugia during summer. During very dry periods in
forests east of the Cascade Range, many invertebrates may require dense forest
cover and mesic understory habitats to avoid desiccation. This has been shown
to be the case for mollusks in the Pacific Northwest (Frest and Johannes 1993).
Similarly, during hot, dry summers, coarse woody debris in old-growth
fragments provides sites for truffle (fruiting bodies of hypogeous fungi)
production, while truffle production in forest plantations does not occur until
after the fall rains have increased soil moisture. Mature forest fragments
provide truffles and other food for small mammals such as red-backed voles
during the dry summer months when such food is unavailable in plantations.
During stressful periods, invertebrates and some mammals may need to rely on
food resources that are absent or rare in young forests. Deer and small
mammals such as flying squirrels often rely on lichens in old-growth forests for
food during harsh winter weather when other food types are unavailable
(Hodgman and Boyer 1985).

Lower elevation forests have been subject to more intensive forest management
than higher elevation forests because a large portion of lands at low elevations
are privately owned. Small fragments of old growth are the only remaining
representatives of low elevation forests in some areas. Some ecosystems are
infrequently found on federal lands within the planning area, particularly low
elevation old-growth forests, but also deciduous forests and grasslands.
Old-growth forest fragments may be very important to rare and geographically
restricted species of mollusks, fungi, lichens, and vascular plants. Among
species evaluated for viability by the Assessment Team, rare and locally-
distributed species comprised 28 percent of the fungi, and 26 percent of the
vascular plant species. Designated areas may provide limited protection for
these species, depending on their distribution.

Stand Features - Green Trees and Dead Wood in the Matrix

Residual green trees and dead wood in harvested areas of the matrix function
as a bridge between past and future forests. Green trees serve several important
functions: they are available for snag recruitment, contribute to multistoried
canopies, provide shade and suitable habitat for many organisms in the matrix,
and serve as refugia and centers of dispersal.

Patches of green trees of various sizes, ages, and species will promote species
diversity of fungi, lichens, plants, and arthropods. Individual leave trees exist
in less protected microclimates than trees left in small patches. Many fungi,
plants, and arthropods require moist, cool microclimates, and do not tolerate
exposed conditions.
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Complex canopy structure (especially leaning boles) are beneficial for some
lichens, such as pin lichens {Calcium spp.) (Esseen et al. 1992). Trees that are
asymmetrical promote a diversity of habitat substrates, and often have more
lichen and moss epiphytes on large lateral limbs than symmeirical trees.
Location of green trees is also important; for example, ridgelines are optimum
locations for lichen dispersal.

Large green trees, snags, and coarse woody debris are important for many
animals. Thomas et al. (1979) found that 178 vertebrates—14 amphibians and
reptiles, 115 birds, and 49 mammals—used coarse woody debris as habitats in
northeast Oregon forests. Resting sites for American martens and fishers
include cavities and hollow stumps, as well as the underside of logs. Large old
trees, snags, and logs that provide protection from predators and thermal
protection are used as natal den sites.

Adequate numbers of large snags and green trees are critical for bats: they are
used for maternity roosts, temporary night roosts, day roosts, and '
hibernaculas. Bats compete with primary excavators and other species that use
cavity roosts. Migrating bats may roost under bark in small groups. Thermal
stability within a roost site is important for bats; large snags and green trees
provide this stability. Individual bat colonies may use several roosts during a
season as temperature and weather conditions change. Large, down logs with
loose bark may also be used for roosting by some bats, including Yuma myotis
and little brown bats.

Two species of salamanders are closely associated with coarse woody debris: -
Oregon slender and clouded salamanders. While the degree to which seven
other late-successional associated species of salamanders are dependent on
coarse woody debris is not clear, all of these species are expected to benefit
from the retention of coarse woody debris. This group includes three species of
Pacific giant salamanders (Del Norte, Van Dyke’s, and western redback), and
Ensatina salamanders.

Coarse woody debris is essential for many species of vascular plants, fungi,
liverworts, mosses, and lichens. Truffle production is associated with coarse
woody debris in mature forests in southwestern Oregon. This is probably
related to the moisture-holding capacity of decayed wood in comparison to
surrounding soil that dries and suppresses fruiting of fungi. Maintaining
conditions that are favorable for fungi will promote the persistence of
invertebrates that are fungivores. Saprobic fungi, such as conks or polypores,
are common in mature forests because they grow on coarse woody debris. One
lichen, Cladonia norvegica, needs coarse woody debris as a substrate. Some
bryophytes (many liverworts and some mosses) need saturated logs in shaded
environments to exist and will not survive desiccation for even short periods of
time. Some vascular plants establish themselves only on large decaying logs
(“nurse logs”), and others establish themselves primarily on coarse woody
debris (e.g., Pyrola uniflora, Allotropa virgata). Several species appear to be
restricted to decaying wood substrates due to their symbiotic association with
fungi. Most orchids and some heaths require specific fungi for germination and
growth (Furman and Trappe 1971, Wells 1981). However, coarse woody debris
in the matrix may be inferior habitat for these organisms compared to habitat
within old-growth fragments due to drier climatic conditions. Microclimate, log
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decay processes, and fungal associations may be altered by removal of canopy
cover. Logs in the matrix will be occupied by different species than those found
on coarse woody debris in old-growth fragments.

Arthropods associated with decayed wood include wood-boring beetles,
carpenter ants, and termites. Many beetles (including Buprestidae, Carabidae,
Curculionidae, and Scolytidae) attack freshly killed trees and play an important
role in exposing down logs to decomposition. Other arthropod groups
associated with coarse woody debris include detritivores, fungivores,
predators, and parasitoids/parasites that are vital to the nutrient-cycling
process.

Methodology for Terrestrial Assessment

Information for the assessment of the effects of the alternatives on terrestrial
species and their habitats includes data on forest cover types and species’
geographic ranges. Information regarding general forest cover types on lands
administered by the Forest Service and National Park Service in Oregon and
Washingion was obtained through a contract with Pacific Meridian Resources.
The cover type data were produced using a combination of 1988 and 1991
Landsat imagery and were classified into vegetation categories based on tree
size and stand structure. For lands administered by the Forest Service in
California, vegetation data from each of the National Forests were used to
develop the forest cover type data set. Because the range of the northern
spotted owl includes only small portions of the Modoc and Lassen National
Forests, data for these National Forests are not included. Standards and
guidelines still apply to these areas, however, as described in Chapter 2. No
data were available for lands administered by the National Park Service in
California.

Vegetation information for lands administered by the Bureau of Land
Management in Oregon was compiled from forest stand description data on
tree diameter classes of the dominant overstory trees. This data was developed
from aerial photograph interpretation and field surveys. Forest cover type data
for lands administered by the Bureau of Land Management in California were
derived from the agency’s Wildlife Habitat Relationships Theme in a
Geographic Information System (GIS).

To combine data from different agencies, the data were generalized to a GIS-
based grid with a resolution of 400 by 400 meters square. Data were then
restructured to conform to the cover type categories of the Pacific Meridian
Resources classification.

The Forest Ecosystem Management Assessment Team obtained specific data
sets for northern spotted owl and marbled murrelet habitat for lands
administered by the Forest Service in the three states, by the Bureau of Land
Management in Oregon, and by the National Park Service in Oregon and
Washington. Field offices had previously completed the classification of
spotted owl habitat for the Forest Service and Bureau of Land Management.
Information on northern spotted owl habitat for National Parks in Oregon and
Washington was derived from the Pacific Meridian Resources Landsat cover
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INTRODUCTION

type data by the Assessment Team. All medium and large conifer acres from
the Landsat data that occurred under 4,000 feet elevation in Washington, and
under 5,500 feet in Oregon, were tallied as spotted owl] habitat. No data were
available for either northern spotted ow! or marbled murrelet habitat on lands
administered by the Bureau of Land Management or the National Park Service
in California.

The spotted owl habitat data were also used to identify marbled murrelet
habitat on lands administered by the Forest Service within the range of the
murrelet in Oregon and California because data specific to marbled murrelet
habitat were not available for those lands. In Washington, marbled murrelet
habitat was identified for National Forests and National Parks using updated
1989 Landsat data classified by Eby and Snyder (1990). Data for a portion of
land in the Puget Sound not covered by the Eby and Snyder data were supplied
by the Washington Department of Natural Resources from work by Green et al.
(1993). For lands administered by the Bureau of Land Management in Oregon,
the Assessment Team used field office classifications of forest stand data
designating probable murrelet habitat.

Species range maps developed by Thomas et al. (1993) were refined for this
effort by personnel from the Forest Service’s Forestry Sciences Laboratory in
Olympia, Washington, for those mammal, bird, and amphibian species closely
associated with late-successional forest. Data were based on information from
field guides, scientific literature, State Natural Heritage Program data base
files, state agency records, and reviews by authorities on the species.

Specific location information was plotted for northern spotted owls and
marbled murrelets from data compiled by the state wildlife agencies of
Washington, Oregon, and California. The spotted owl location data identified
points on the landscape where survey data documented nesting by a pair of
owls, or continued occupancy of a location by either a pair of owls ora
territorial single owl. Data were tallied for owl pairs and territorial single owls
that had been verified from 1987 to 1991 for all federal lands, and from 1988 to
1992 for other ownerships where earlier surveys were incomplete or where
considerable new data were available. The marbled murrelet location data
identified forest stands of variable size where surveys documented murrelet
activity in the canopy. Data coverage included all federal lands. Occupied
stands verified from 1986 through 1992 were included.

Methods for Assessing the Maintenance of a
Functional and Interconnected, Late-
Successional Forest Ecosystem

Assessments of the likelihood of maintaining a functional and interconnected,

late-successional ecosystem were performed for seven of the alternatives by a
panel of five experts (as described in Process for Assessing Effects on Species
Habitat Sufficiency on Federal Lands later in this chapter). The set of outcomes
used by the ecosystem assessment panel differed from the set of outcomes
defined for the species assessment panels because an ecosystem perspective
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requires different evaluation criteria than a species perspective. Species
assessments were based on habitats of specific organisms, while the ecosystem
assessment was broader, and focused on the diversity, function, dynamics, and
spatial patterns of the late-successional and old-growth forest ecosystem. The
ecosystem assessment focused on the primary producers of the late-
successional ecosystem (i.e., the vegetation), and the processes and functions
(i.e., physical, chemical, and biological, including disturbances) associated with
the quantity, quality, and dynamics of those primary producers. The effects of
the alternatives on late-successional forest ecosystems were evaluated in terms
of degrees (Outcomes 1 through 4) of ecosystem quantity and quality
(abundance, diversity, processes, functions and connectivity).

AsSESSMENT PROCESS The rating of late-successional ecosystems was based on three atfributes that
characterize the quantity and quality of components of the ecosystem. The
attributes are described as follows:

1. Abundance and ecological diversity - the acreage and variety of plant
communities and environments.

2. Processes and functions - the ecological actions that lead to the development
and maintenance of the ecosystem, and the values of the ecosystem for species
and populations.

3. Connectivity - the extent to which the landscape pattern of the ecosystem
provides for biological flows that sustain animal and plant populations.

Abundance and Ecological Diversity

Abundance of late-successional and old-growth communities and ecosystems
refers to the total acreage of forest that meets structural, functional, or
minimum-age criteria, based on ecological conditions and definitions for each
physiographic province. The standards that define forests are based on the
extent of three stages of late-successional and old-growth forest. The three
stages are the (1) maturation, (2) transition, and (3) shifting, small-gap stages of
late-successional and old-growth forest development. A description of these
forest development stages is included in Appendix B2, Ecological Principles for
Management of Late-Successional Forests. In the central western Cascade
Range, one or more of these three stages are typically found in stands over 80
years old. One measure of the ecological diversity of late-successional forest
ecosystems is the occurrence of the full range of these late-successional and old-
growth stages (as well as variants of these) that can develop following severe
disturbance (for a full discussion see Appendix B2). Ecological diversity is also
indicated by the distribution of late-successional and old-growth communities
on the landscape, and the interrelationships among a variety of geographic,
climatic, elevational, topographic, and soil distributions.

The four possible outcomes that characterize different levels of abundance and
ecological diversity of late-successional and old-growth forest communities
and ecosystems, analyzed in the ecosystem assessment, are shown in Table
3&4-5. ‘
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Table 3&4-5. Possible outcomes of the maintenance of abundance and ecological diversity of
late-successional and old-growth ecosystems

Outcome 1: Late-successional and old-growth ecosystem abundance and ecological diversity on
federal lands is at least as high as the long-term average (see below for discussion)
prior to logging and extensive fire suppression.

Long term is defined as a period of at least 200 to 1,000 years, or the time over which
the full potential range of late-successional and old-growth communities and
ecosystems can develop following severe disturbance. Relatively large areas (e.g.,
50,000 to 100,000 acres) would still contain levels of abundance and distribution of
late-successional forests which are well below the regional average for long periods.
However, within each physiographic province, abundarice would be at least as high
as province-level long-term averages, which might be higher or lower than the
regional long-term average.

Outcome 2: Late-successional and old-growth ecosystem abundance and ecological diversity on
federal lands is less than the long-term average conditions (prior to logging and
extensive fire suppression) but within the typical range of conditions that occurred
during previous centuries.

Abundance and distribution would be at least as high as the long-term average of the
centurial-low values (see discussion in text). Ecological diversity is characterized by
the presence of a wide range of late-successional stages. Distribution is characterized
by presence in all physiographic provinces and elevations, but with larger gaps in
distribution than in Gutcome 1.

QOutcome 3;: Late-successional and old-growth ecosystem abundance and ecological diversity on
federal lands is considerably below the typical fange of conditions that have occurred
during the previous centuries, but some provinces are within the range of variability.

The ecological diversity (age-class diversity) may be limited to just the younger stages
of late-successional ecosystems. Late-successional and old-growth communities and
ecosystems may be absent from some physiographic provinces or elevations within
physiographic provinces and/or occur as scattered remnant patches within provinces.

Outcome 4: Late-successional and old-growth ecosystems are very low in abundance and may be
restricted to a few physiographic provinces or elevational bands or localities within

provinces.

Late-successional and old-growth communities and ecosystems are absent from most
physiographic provinces or occur only as small remnant forest patches.
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The long-term average regional abundance of late-successional and old-growth
communities can only be approximated from a few local studies of fire history.
Assuming that the average regional natural fire rotation was about 250 years
for severe fires (those removing 70 percent or more of the basal area), then 60 to
70 percent of the forest area of the region was typically dominated by late-
successional and old-growth forests, depending on the age at which “mature”
forest conditions develop (assume a range of 80 to 100 years). Converting this
range to a single number, 65 percent, provides an estimate of the long-term
average percentage of the regional landscape covered by late-successional
forest. This average percentage would certainly vary by physiographic
province; for instance, moist, northerly provinces would have higher averages
than drier provinces with higher fire frequencies.

The estimate of the natural fire rotation and average coverage of late-
successional forest by the Assessment Team approximates values reported in
the literature (Franklin and Spies 1984; USDI unpub.). The total percentage of
late-successional and old-growth forest would apply to a wide range of patch
sizes, from less than 1 acre, to hundreds of thousands of acres. Most of the total
percentage (perhaps 80 percent or more) would probably have occurred as
relatively large (greater than 1,000 acres) areas of connected forest.

The average of centurial-low coverage (average of the lows that occur in 100-
year periods) by late-successional forest is defined as setting the lower limit of
the “typical” range. There is no data from which to estimate the average low
for the preceding millennium. Consequently, this value was estimated based
on the subjective opinions of the ecosystem experts. The Forest Ecosystem
Management Assessment Team hypothesized that the average of low amounts
might be about 40 percent coverage by late-successional forests, with lower
values expected for individual provinces.

Processes and Function

Processes refer to ecological changes or actions that lead to the development
and maintenance of late-successional and old-growth ecosystems at all spatial
and temporal scales. Examples include: (1) tree establishment, maturation, and
death, (2) gap formation and filling, (3) understory development, (4) small and
large-scale disturbances such as fire and wind, (5) decomposition, (6) nitrogen
fixation, (7) canopy interception of energy and matter, and (8) energy and
matter transfers between the forest and atmosphere.

Functions, as used in this assessment, refer to ecological values of the late-
successional ecosystem or its components that (1) maintain or contribute to the
maintenance of populations of species that use these ecosystems, and (2)
contribute to the diversity and productivity of other ecosystems (such as the
carryover of large dead trees to early-successional ecosystems, and storage of
carbon in the global ecosystem). Examples of ecosystem functions include
habitat for organisms, climatic buffering, soil development and maintenance of
soil productivity through inputs of coarse woody debris, nitrogen fixation,
spread of biotic and abiotic disturbance through landscapes, and nutrient
cycles (production, storage, utilization, and decomposition).
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The four possible outcomes that characterize different levels of ecological
processes and function of late-successional and old-growth forest communities

and ecosystems, analyzed in the ecosystem assessment, are shown in Table
3&4-6.

Connectivity

Connectivity is a measure of the extent to which the landscape pattern of the
late-successional and old-growth ecosystem provides for biological and
ecological flows that sustain late-successional and old-growth associated
animal and plant species across the range of the northern spotted owl.
Connectivity does not necessarily mean that late-successional and old-growth
areas have to be physically joined in space, because many late-successional
species can move {or be carried) across areas that are not in late-successional
ecosystem conditions. Landscape features affecting connectivity of late-
successional ecosystems are (1) distance between late-successional and old-
growth areas and (2) forest conditions in areas between late-successional and
old-growth areas.

Table 3&4-6. Possible outcomes of the maintenance of ecological
processes and function of late-successional and old-growth ecosystems

Outcome 1: The full range of natural disturbance and vegetative
development processes and ecological functions are
present at all spatial scales, from microsite to large
landscapes.

Outcome 2: Natural disturbance and vegetative development
processes and ecological functions occur across a
moderately wide range of scales but are limited at large
landscape scales through fire suppression and limits in
the availability of areas where late-successional
ecosystems can develop.

Outcome 3: Natural disturbance and vegetative development
processes are limited in occurrence to stand and
microsite scales. Many stands may be too small or not
well developed enough to sustain the full range of
ecological processes and functions associated with
late-successional and old-growth ecosystems.

Outcome 4: Natural disturbance and vegetative development
processes associated with late-successional and
old-growth ecosystems are extremely restricted or absent
from most stands and landscapes. Most late-successional
and old-growth stands are too small or not well
developed enough to sustain the full range of processes
and ecological functions associated with late-successional
and old-growth ecosystems.
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The four possible outcomes that characterize different levels of ecological
connectivity of late-successional and old-growth forest communities and
ecosystems, analyzed in the ecosystem assessment, are shown in Table 3&4-7.
Four overall outcome descriptions for the ecosystem as a whole were obtained
by combining the three individual attribute outcomes: (1) abundance and
diversity of ecological communities, (2) the degree to which natural processes
and functions are maintained or restored, and (3) the connectivity of habitats
and ecological communities. The likelihoods of achieving overall outcomes
were computed by averaging the likelihoods of individual attribtite outcomes.

The assessment of maintenance of a functional and interconnected, late-
successional forest ecosystem was not revised to reflect the changes described
in Appendix B11, Standards and Guidelines Resulting From Additional Species
Analysis and Changes to Alternative 9, because the changes to the outcomes as
described in this assessment are expected to be relatively minor. Several of
these mitigations, even individually, are likely to enhance the attributes of late-

“successional and old-growth forest ecosystems. Attributes (1) abundance and

diversity, and (3) connectivity, are expected to be strengthened by the
application of Riparian Reserve Scenario 1, by protecting additional old-growth
forest fragments in the matrix, and by revisions in standards and guidelines in
green tree and snag retention and distribution in the matrix. Attribute (2)
natural processes and functions, is expected to be enhanced by green tree and
snag retention revisions, as well as by coarse woody debris retention. None of
the standards and guidelines described in Appendix B11 are expected to have
any negative impacts on the outcomes of the ecosystem assessment. Therefore,
the overall outcomes for the ecosystem are likely to improve at least slightly as
a result of the additional standards and guidelines incorporated into
Alternative 9, but are not reflected in the results of the assessment.

Effects of Alternatives on Terrestrial Ecosystems

The alternatives are estimated to yield from 5.8 to 8.5 million acres of late-
successional forests in the following land allocation categories: Congressionally
Reserved Areas, Administratively Withdrawn Areas, Late-Successional
Reserves, and Riparian Reserves (Table 3&4-8). This represents 69 to nearly 100
percent of the current late-successional and old-growth forests on federal lands,
depending on the alternative (FEMAT Report, Table IV-10, pp. IV-56-65). The
degree of protection varies by state, physiographic province and elevation; the
highest percentages are protected in the State of Washington and the lowest
percentages are protected in Oregon.

The proportion of late-successional forest located within the reserves varies
among alternatives because the boundaries of the reserves vary by alternative.
From 42 fo 53 percent of Late-Successional Reserves would be covered by late-
successional forests, depending on the alternative (Table 3&4-8). This illustrates
that the Late-Successional Reserves were designated to encompass large areas
containing a mixture of age classes. Alternative 1 proposes a higher percentage
of late-successional forest in Late-Successional Reserves than the other
alternatives because many of its reserves were created by delineating
boundaries around small concentrations of late-successional forest (LS/0G3s
of Johnson et al. 1991). The remaining area in the reserves is covered by
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Table 3&4-7. Possible outcomes of the maintenance of connectivity of
late-successional and old-growth ecosystems

Outcome 1;

Outcome 2:

Outcome 3:

Outcome 4:

Connectivity is very strong, characterized by relatively
short distances (less than 6 miles on average) between
late-successional and old-growth areas. Smaller patches
of late-successional and old-growth forest frequently
occur. Small patches consist of Riparian Reserves, green
tree retention patches and individual lice and dead old-
growth tree. The proportion of the landscape covered by
late-successional and old-growth conditions of all patch
sizes exceeds 6 percent, a threshold when many
measures of connectivity increase rapidly. At regional
scales, physiographic provinces are connected by the
presence of landscapes containing areas of late-
successional and old-growth forests.

Connectivity is strong, characterized by moderate
distances (less than 12 miles on average) between large
late-successional and old-growth areas. Smaller patches
of late-successional forest occur as described in Outcome
1. At regional scales, physiographic provinces are
connected by the presence of landscapes containing areas
of late-successional and old-growth forest. The total
proportion of landscape in late-successional and old-
growth conditions, including smaller patches, is at least 5
percent, so that the late-successional condition is still the
dominant cover type.

Connectivity is moderate, characterized by distance of 12,
to 24 miles between large old-growth areas. There is
limited occurrence of smaller patches of late-successional
forest in the matrix. The late-successional forest is at
least 25 percent of the landscape, and the matrix contains
some smaller areas for dispersal habitat.

Connectivity is weak, characterized by wide distances
(greater than 24 miles) between old-growth areas. There
is a matrix in which late-successional and old-growth
conditions occur as scattered remnants or are completely
absent.
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PROJECTIONS OF
ForestT
DEVELOPMENT IN
LATE-SUCCESSIONAL
AND OLD-GROWTH
Forests OvER TiME

smaller, naturally regenerated conifers, conifer plantations, deciduous forests,
younger successional stages following logging and natural disturbances, and
nonforested areas. Under all alternatives, the Late-Successional Reserves have a
higher percentage of late-successional forest than either federally managed
lands as a whole or the matrix (Table 3&4-8) .

Forests of the Pacific Northwest within the range of the northern spotted owl
are dynamic. The Forest Ecosystem Management Assessment Team attempted
to project the development of younger, even-age forest into late-successional
forest stands over the next 150 years. The proportion of late-successional forest
in designated areas is expected to increase over time under all alternatives. The
reserves under the proposed alternatives contain 47 to 58 percent of younger,
natural forests and plantation forests. Over time, most of these areas will
probably develop late-successional characteristics through stand development
processes. Future amounts of late-successional and old-growth forest will
depend on the frequency of large, severe disturbances and the occurrence of
typical stand development processes. The Assessment Team was unable to
model future amounts of late-successional forests in designated areas, except
under a simple set of assumptions as described below.

A simulation of forest development in the reserves was conducted starting with
current conditions estimated from satellite imagery classified for the Forest
Service by Pacific Meridian Resources. The simulation was applied to the
following land allocations in western Oregon and Washington: Congressionally
Reserved Areas, Administratively Withdrawn Areas, and Late-Successional
Reserves. The simulation was based on simple assumptions about the typical
growth of trees from one forest cover size class into another, and did not
include disturbance. It also did not take into account that many dense young
plantations within the reserves would probably take longer to develop late-
successional conditions, or perhaps not ever develop them. A disturbance
correction was later applied to the growth output by assuming that 12.5
percent of the reserves would be subject to severe disturbance over 50 years.
This translates to a 400-year natural disturbance rotation. The simulation
assumed that partial fire suppression would occur, thus driving the natural
disturbance rotation longer than the presettlement regional average of about
250 years. Under these assumptions, about 80 percent of the reserves on
average would eventually be covered by forests older than 80 years (Figure
3&4-2).

RESULTS OF ASSESSING The effects of the alternatives on late-successional ecosystems were evaluated
THE MAAINTENANCE OF In terms of degrees (Outcomes 1 through 4) of ecosystem quantity and quality

A FUNCTIONAL AND
INTERCONNECTED,
LATE-SUCCESSIONAL
FoRreST ECOSYSTEM

(abundance and diversity, processes and functions, and connectivity). The
outcomes were characterized, in part, by how they compare to hypothesized
long-term averages and typical ranges {(for further information, see Methods
for Assessing the Maintenance of a Functional and Interconnected, Late-
Successional Forest Ecosystem earlier in this chapter). Long-term past
conditions (the last 1,000 years) are not necessarily the best standard by which
to evaluate future late-successional ecosystems. However, past conditions
provide a reference point for current and future conditions, and to facilitate an
understanding of the processes that lead to the development and maintenance
of current late-successional ecosystems.
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Figure 3&4-2. Projected acreage of late-successional forest (stands with
dominant trees at least 21 inches in diameter) in Congressionally
Reserved Areas, Administratively Withdrawn Areas and
Late-Successional Reserves in Oregon and Washington over the next 150
years
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Alternatives

During the next 100 years, none of the alternatives provides for a higher than
60 percent likelihood of reaching an outcome in which the quality and quantity
of the overall late-successional ecosystem (as defined by the three attributes:
abundance and ecological diversity, processes and function, and connectivity)
would be at least as high as the hypothesized long-term average condition
(Outcome 1). The Assessment Team concluded that a longer timeframe may be
necessary for this change to occur. However, Alternatives 3 and 4 in moist
provinces attained at least an 80 percent cumulative likelihood of reaching an
outcome in which the quantity and quality of the overall late-successional
ecosystem would fall within the hypothesized typical long-term range of
conditions (Outcomes 1 and 2) (Figure 3&4-3, Table 3&4-9). The other
alternatives had a 62 to 77 percent likelihood of reaching Outcomes 1 and 2
combined, in moist provinces. No alternative achieved an 80 percent or higher
cumulative likelihood of reaching Outcome 2 or better in the dry provinces
(Figure 3&4-3, Table 3&4-9).
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Figure 3&4-3. Likelihood of achieving outcomes in which most attributes of the
late-successional ecosystem fall within the typical range of variability (Outcomes 1 and 2) and in
which most attributes of the late-successional ecosystem fall below the typical range of
variability (Outcomes 3 and 4) by moist and dry provinces

Moist Provinces Dry Provinces
100 100
80 80
S 60 g 60
3 3
5 2
: =
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20 20
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0 1 3 4 5 7 8 9 1 3 4 5 7 8 9
Alternative Alternative
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!Fora descnptlon of climatic groups of provinces, see the Air Quahty Analysis section later in this
chapter and Figure 3&4-8.

Table 3&4-9, Likehood of achieving Outcomes 1 and 2 combined for different ecosystem attributes

and average of attributes, Shaded numbers represent a likelihood of at least 80 percent. Attributes:

A = abundance and diversity; P = process and function; C = connectivity

Moist Provinces Dry Provinces

Alt, P C Average A P C Average
1 2 [ga| 77 6 |. 34 76 59

3 71 5.1 75 | s | 78 69

4 62 75 46 76 65

5 59 : 69 47 66 60

7 50 68 62 64 41 51 52

8 69 59 74 68 64 38 53 51

9 76 75 8000 77 69 53 66 63
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On a more specific level, none of the alternatives achieved a likelihood of 80
percent or greater for Outcome 1 for any of the individual attributes (see the
FEMAT Report, Chapter IV, Terrestrial Forest Ecosystem Assessment).
However, Alternatives 1, 3, 4, 5, and 9 had at least one attribute that had an 80
percent or greater cumulative likelihood of achieving Outcomes 1 and 2
combined (Table 3&4-9). For the processes and function attribute, none of the
alternatives achieved an 80 percent or greater cumulative likelihood for
QOutcomes 1 and 2 combined (Table 3&4-9). This is primarily because Outcomes
1 and 2 under this attribute describe a condition in which larger scale landscape
disturbance processes such as fire follow long-term natural behavior, which is
unlikely. In the dry provinces, no alternative achieved an 80 percent or greater
likelihood for Qutcomes 1 and 2 combined for any attribute (Table 3&4-9). In
the moist provinces, Alternatives 3, 4, and 9 achieved a 62 to 93 percent
cumulative likelihood rating for Outcomes 1 and 2 combined under all three
attributes (Table 3&4-9). In the dry provinces, no alternatives achieved a 60
percent or greater likelihood rating for Outcomes 1 and 2 under all attributes
(Table 3&4-9).

The results indicate that none of the alternatives had a 60 percent or greater
likelihood of producing a late-successional and cld-growth ecosystem with
attributes that approximate at least long-term average conditions (Outcome 1)
over a timeframe of 100 years. This accurs primarily because 100 years is not
long enough for cutover landscapes to return to late-successional conditions
that approximate prelogging conditions. Many late-successional attributes
require 200 to 500 years to develop. In addition, many larger scale disturbance
processes, such as severe wildfires, will probably not occur under any of the
alternatives, at least not to the extent that they would in an environment that
was not influenced by humans.

Some alternatives have an 80 percent or greater cumulative likelihood of
achieving an overall ecosystem condition at 100 years that is hypothesized to
fall within the typical range of conditions that have occurred over previous
centuries (Qutcomes 1 and 2 combined). This does not mean, however, that all
attributes and stands would meet this condition. Many young forest
plantations within reserves are not developing along typical pathways, and fire
suppression has and will alter stand and landscape-level processes that are
typical in these ecosystems. In general, high rates of logging, forest plantations,
fire suppression, ownership patterns, and human population and
environmental influences have altered the regional ecosystem on feceral lands
to the extent that none of the alternatives can provide for a return to conditions
that closely match those of previous centuries. Also, it is not expected that all
ecosystem processes, such as wildfire, will be allowed to perform their natural
functions across the landscape. Site conditions across all landscapes will not
return to their presettlement conditions within the next 100 years. However, all
of the alternatives reverse the pattern of timber harvest on federal lands over
the last 50 years, which, if continued, would have resulted in a steep decline in
the quantity and quality of the late-successional ecosystem, and its eventual
loss in many federal planning areas.

Some of the alternatives provide greater likelihoods than others of maintaining
and enhancing the late-successional ecosystem at levels that approach typical
long-term conditions. Alternatives 1, 3, 4, and 9 received the highest ratings
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{(Figure 3&4-3). Alternatives 3 and 4 provide for relatively high amounts of late-
successional forest and strong connectivity through the presence of Riparian
Reserves and retention of old-growth components in managed matrix.
Alternatives 3 and 4 also provide relatively high acreage of low elevation (sea
level to 4000 feet) late-successional ecosystems, which are relatively rare
throughout the region (see the FEMAT Report, Chapter IV, Terrestrial Forest
Ecosystem Assessment). Although Alternative 1 provides for the highest
acreage of Late-Successional Reserves, it did not achieve an 80 percent or
greater likelihood because it lacks restoration by silvicultural treatments in the
reserves. The Assessment Team asserted that without restoration silviculture,
late-successional conditions would be retarded in development. Alternative 9
achieved a 60 to 80 percent or greater likelihood rating for the overall
ecosystem for Outcomes 1 and 2 combined in moist and dry provinces (Table
3&4-9). Alternative 9 might have achieved a higher overall rating if it provided
for more acreage of late-successional ecosystems in the low elevations in
Oregon. The Assessment Team stated that the opportunities to enhance
knowledge about ecosystem function and management in the Adaptive
Management Areas of Alternative 9 actually increased the likelihood that this
alternative would provide Iate-successional characteristics in the future.

Other reasons for not achieving 80 percent or greater likelihoods for Qutcome 1
alone, or Outcomes 1 and 2 combined, as well as possible mitigation measures
to address these issues include:

Inherent Dynamics of the Ecosystems and Environment

The probabilities of large-scale disturbances and other environmental changes
during the next 100 years are high. The forests within the range of the northern
spotted owl have historically been subjected to large fires and, in coastal areas,
to wind disturbances that could substantially reduce the area and character of
late-successional and old-growth forest ecosystems in Late-Successional
Reserves. Although fire suppression will continue to be practiced, it may not be
sufficient to prevent loss of large portions of late-successional and old-growth
forests. The risk of large scale change in Late-Successional Reserves is
particularly high in the Washington and Oregon Eastern Cascade Provinces,
the California Cascades Province, and drier portions of the Oregon and
California Klamath Provinces. The higher risk of large scale change in these
provinces is the primary reason why none of the alternatives achieved an 80
percent or greater cumulative likelihood of Cutcomes 1 and 2 combined, in the
Eastern Cascades and Klamath Provinces (Table 3&4-9). Additionally, climate
change is projected by many climatologists to occur as a result of increasing
carbon dioxide levels in the atmosphere during the next century (see Effects of
the Alternatives on Global Climate Change later in this chapter). Climate
change and disturbances such as fire and wind could have widespread direct
and indirect effects on ecosystem processes, functions, and stability (Franklin et
al. 1991).
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Affected Environment and Environmental Consequences

Eastern Cascades and Klamath Provinces:

Use active fire and fuels management, including thinning and prescribed fire,
to reduce risk of large scale loss of late-successional and old-growth forests and
restore fire-dependent types of old-growth species. Manage the entire federal
land base to achieve late-successional and old-growth objectives at a landscape
scale rather than at the restricted scale of designated reserves (Swanson et al.
1993). Allow for more dynamic and less stable levels of late-successional and
old-growth habitat to reflect the dynamic character of the landscape. These
mitigation measures could increase the ratings for Outcomes 1 and 2 combined
to at least 60 to 79 percent.

Effects of Land-Use History and Ownership Patterns

Past management practices, current ownership patterns, and land-use
objectives contribute to the relatively low likelihood for Outcome 1. Given the
nature of the disturbance regime and the possibility of climate change, none of
the alternatives provides broad latitude for large scale change. Federally
managed lands alone may be adequate in area to maintain late-successional
ecosystems in the face of large scale change. From a regional perspective, the
current area and diversity of late-successional and old-growth forest
ecosystems has been reduced to less than 20 percent of the landscape (public
and private land). Some late-successional and old-growth forest types, such as
fire-dependent ponderosa pine, have been reduced to a small fraction of
historical levels. Some community and ecosystem types in low elevations and
valley margins have been totally lost. Stand-level management practices that
have created dense young plantations within the proposed reserves have
altered the typical pathways by which stands develop into old growth.
Artificially created, overly dense, young plantations may not develop late-
successional conditions such as multiple canopy layers for long periods. In
addition, plantations may be more susceptible to insect, disease, and fire
disturbances that could threaten existing late-successional forests within
reserves. Without silvicultural practices to correct or restore stand development
conditions in plantations, current and future late-successional ecosystems are at
a relatively high risk of loss or inadequate development. This is the primary
reason why Alternative 1, which reserves the largest area for late-successional
forest, did not achieve an 80 percent or greater cumulative likelihood rating for
Outcomes 1 and 2 combined (Table 3&4-9). The Assessment Team stated that
the absence of restoration silviculture in reserves under Alternative 1 reduces
the likelihood of achieving Outcomes 1 and 2 combined, to below 80 percent.

Moist Provinces:

Promote management for late-successional and old-growth ecosystems or
components of late-successional and old-growth ecosystems on state and
private lands in provinces where federal lands occupy a small percentage of the
land base, such as the California and Oregon Coast Range Provinces, and in
areas where private and federal lands are interspersed in a checkerboard
pattern. State lands in southwest Washington and the northern Oregon Coast
Range offer significant opportunities to fill gaps in the regional late-
successional ecosystem. Careful application of restoration silviculfure in young
plantations to promote development of late-successional and old-growth
forests would probably improve the rating of Alternative 1 to at least an 80
percent cumulative likelihood of reaching Outcomes 1 and 2 combined.
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PossiBLE MITIGATION
MEASURES TO ADDRESS
LACK OF SCIENTIFIC
INFORMATION

Eastern Cascades and Klamath Provinces:

Past history of fire exclusion through active fire suppression has altered
ecosystem structure and function, and resulted in a loss of fire-dependent
ecosystem communities, such as penderosa pine. Reintroducing fire or a
suitable substitute, such as thinning and reducing fuels, could mitigate this
loss.

- Lack of Scientific Information

The relatively low likelihood ratings for Outcomes 1 and 2 combined for most
alternatives reflect, in part, lack of information about: processes and functions
of late-successional and old-growth ecosystems; the nature, role, and
importance of landscape-tevel ecological processes including disturbance; the
role and relationship of species diversity and ecosystem functions such as
productivity, nutrient cycling, and decomposition; and the effects of climate

change. In addition, scientific uncertainty led to differences in opinions among

panel members about particular outcomes and resulted in reduced likelihood
scores for all outcomes under all alternatives.

All provinces: -

Continue to increase the number of basic studies of ecosystem structure,
function, and dynamics at multiple spatial and temporal scales {(e.g. Swanson et
al. 1993). Conduct monitoring and long-term studies of processes associated
with late-successional and old-growth and related ecosystems. Additional
information from these studies might either increase or decrease the ratings of
future ecosystem assessments, and support changes to standards and
guidelines that would increase the probability of meeting ecological and
resource objectives.

General Mitigation Measures

Modifications to standards and guidelines in the context of adaptive
management may be considered. These may result from watershed /landscape-
level and province-level analysis, and from analysis preceding preparation of
Late-Successional Reserve plans, and will be subject to NEPA requirements.
Standards and guidelines added to the Final SEIS are included in Appendix
B11, Standards and Guidelines Resulting From Additional Species Analysis
and Changes in Alternative 9. ‘

A few examples of the standards and guidelines that have broad-ranging
benefits are described here. These standards and guidelines will benefit a much
larger range of species than those for which they were designed. Green trees
that are retained in harvest units in the matrix can be left in patches rather than
as dispersed individuals. These patches serve as connectivity for some species,
and as refugia for other species. Some large snags and green trees can also be
well distributed throughout the matrix. Diversity of tree structure can be
considered when leave trees are selected.

Standards and guidelines that benefit arthropods, fungi, and plants may
include providing a full spectrum of species and sizes of trees for retention as
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coarse woody debris in the matrix. While this promotes species diversity
among all of these organisms, it is especially important for those that are host
or substrate specific.

Application of Riparian Reserve Scenario 1 in the intermittent streams would
benefit a wide variety of terrestrial and aquatic species by providing additional
habitat. These species include the northern spotted owl, coho salmon,
amphibians, small mammals, and some vascular plants. Connectivity of the
ecosystem would also be improved.

Past land use and forestry practices have altered the condition of stands and
landscapes within the proposed reserves. As much as 40 percent of the Late-
Successional Reserves currently in young plantations were established for
timber production. Typically, the plantations are densely stocked with young
Douglas-fir trees, and are unlikely to follow natural stand development
pathways toward late-successional conditions. Consequently, late-successional
forest development in these plantations may be retarded or may not occur at
all. In addition, young plantations often increase the occurrence of human-
caused wildfires, as well as increase the rate of spread and extent of fireand
other disturbances across landscapes. The presence of young plantations in
Late-Successional Reserves, thus, may increase the risk of loss of intermingled
late-successional forests. This is especially true in the high elevations of the
Cascade Range and dry parts of the California and Oregon Klamath Provinces,
where fire suppression has led to the development of dense understories of
shade-tolerant species that increase the potential for severe fire impacts in the
reserves. For further information, see Appendix B2, Ecological Principles for
Management of Late-Successional Forests, and Appendix B5, Recovery Plan
Standards and Guidelines.

Large areas of very dense undercanopy vegetation are not optimum spotted
owl habitat; are often at high risk of large, severe fires; are not natural to forest
ecosystems within the planning area; and are often an indication of poor
ecosystem health. The Final Draft Spotted Owl Recovery Plan (USDI unpub.)
states that the risks of inaction outweigh the risks associated with restoration
silviculture activities in the Late-Successional Reserves, especially in the drier
physiographic provinces. Standards and guidelines in this Final SEIS provide
for the retention of coarse woody debris in the reserves, as well as in all other
land allocations. A fire management standard and guideline section has been
added to this Final SEIS as Appendix B8.

Given past land use activities in the reserves, and their potential impact on
natural processes, restoration activities may be needed to maintain and
enhance late-successional ecosystem processes. Restoration could include
activities such as thinning, cutting to create canopy gaps (to reduce the density
of young stands), underplanting of conifers to reintroduce natural species
compositions, increase structural and compositional heterogeneity of stands,
and reduce the risk of severe fire. Roads could be removed or blocked to
reduce the negative impacts of their use on the ecosystem. Roads are human-
caused disturbances which may alter hydrologic processes, facilitate the spread
of nonnative organisms, and increase the level of further human activity on the
landscape, including the incidence of human-caused fire.
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Effects of Alternatives on Global Change

Global change is anticipated during the 21st century; however, there is
scientific uncertainty about the rates and magnitudes of changes, as well as the
ecological and social implications of these changes (Solomon and Cramer 1993).
Global climatic warming is only one of the anticipated changes. Another
anticipated change is a shift in precipitation patterns. A report of the
Intergovernmental Panel on Climate Change states that temperature increases
could range from 1 to 5 degrees celsius by the year 2100 (Schneider 1991). The
primary factor leading to the expected global climate warming is the
substantial increase in atmospheric carbon dioxide, methane, nitrous oxide,
chlorofluorocarbons, and other trace gases attributed to human activities.

Proposed land management activities in the planning area would primarily
affect the quantity of carbon dioxide released to the atmosphere. However,
effects under any alternative would result in only a very slight increase in
global atmospheric carbon dioxide levels.

The effect of timber harvest and forest regrowth on the amount of carbon
dioxide in the atmosphere is a primary concern because carbon is stored by
trees and by coarse woody debris in the forest ecosystem which, therefore, acts
as a carbon “sink.” Forests, however, store different amounts of carbon
depending on a number of factors. For instance, one analysis shows forests
managed on rotations less than 100 years would store less than half the amount
of carbon stored in old-growth stands (Harmon et al. 1990). Analysis indicates
that about 42 percent of timber harvested in the northwestern United States
enters long-term storage in products (Harmon et al. 1990). One factor that
would complicate a detailed analysis of carbon storage is the substitution of
wood products from forests outside the northwestern United States.

It is estimated that every 1 million acres of old-growth forest harvested in the
northwestern United States would add less than 0.1 percent to the total carbon
currently in the global atmosphere (Harmon et al. 1990). Although young, fast-
growing trees store less carbon in total, they are expected to absorb more
carbon from the atmosphere than older trees (Schneider 1989). Fertilization and
vegetation management enhance this effect by increasing tree growth rates,
however, the benefits may be offset by their release of carbon dioxide. The
uptake of carbon dioxide by forest stands offsets the release from
decomposition when a stand reaches the stage of canopy closure (Alaback
1989). In mature and old-growth stands, release and absorption of carbon
dioxide tend to be in balance.

Logging, especially clearcutting, releases carbon dioxide through
decomposition of coarse woody debris on the forest floor. This is accelerated by
slash burning after logging. Slash burning can create up 1.5 tons of carbon
dioxide per ton of fuel consumed by combining carbon with oxygen in the
combustion process. Half of the released carbon dioxide would remain in the
atmosphere (Schneider 1989); the rest would be reabsorbed into oceans and
vegetation. Wildfires have effects similar to logging, but over a shorter period
of time.
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Harvest of old-growth forests and prescribed burning would have an adverse
effect on the global atmospheric carbon dioxide balance. However, under each
of the alternatives, the cumulative effect on the earth’s climate would be very
slight. Harvest methods have shifted from clearcutting to include greater
retention of green trees, snags, and other coarse woody debris. Under any of
the alternatives, there would not be more than approximately 100,000 acres of
forest harvested per year, including areas not in old-growth condition. Based
on the area subject to timber harvest, Alternative 7 would have the largest !
effect on the global atmospheric carbon balance, and Alternative 1 would have

the least effect. The overall impact on the global atmospheric carbon dioxide

balance would be much less than 0.01 percent of the total, even under

Alternative 7, the alternative with the greatest potential impact.

Large areas, especially in the dry provinces, have marked accumulations of

fuels, and dense fire-prone understories. An analysis using a forest

development model predicts that temperature changes alone would not change

the ability of forests in the Pacific Northwest to store carbon (Dale and Franklin
1989). However, changes in precipitation patterns and the resultant changes in

insect and fire disturbance regimes were not included in that analysis. Fire |
suppression delays the release of stored carbon dioxide, but large, high |
intensity wildfires will eventually occur across many landscapes in the drier |
provinces. The restoration silviculture permitted under Alternatives 3 and 9

(see The Alternatives section in Chapter 2; Appendix B2, Ecological Principles

for Management of Late-Successional Forests; and Appendix B5, Recovery Plan
Standards and Guidelines), including prescribed underburning, may reduce

forest suscepiibility to large, stand-replacing fires. Thinning of small diameter

trees in Late-Successional Reserves will accelerate the carbon dioxide

absorption of the younger forest stands. Watershed/landscape-level emission
trade-off analyses, as described in the following Air Quality Analysis, can

determine an optimal level of fuel treatment to reduce carbon dioxide

emissions. Thus, it is likely that Alternatives 3 and 9 would have the least

impact on the global carbon dioxide balance in spite of having larger harvest

levels than some of the other alternatives.

AQuUATIC ECOSYSTEMS

Current Aquatic Conditions

There are thousands of miles of rivers and streams within the range of the
northern spotted owl and aquatic ecosystems within this area vary greatly.
They comprise large river systems such as the Skagit, Rogue, and Klamath
Rivers; small headwater streams originating from glaciers in the Cascade
Range; coastal rain-influenced streams; many lakes and ponds; and wetlands
associated with rivers, streams, lakes, ponds, seeps, and springs. The aquatic
ecosystems differ based on past disturbances, topography, geomorphology,
latitude, elevation, and physiographic province, as well as local geologic, |
hydrologic, and climatic factors. ‘
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The diversity of aquatic ecosystems within the range of the northern spotted
owl supports an abundant and diverse flora and fauna. Many areas contain
eridemic populations of plants or animals, some of which are limited to specific
springs, wetlands or stream segments.

The aquatic conditions of the Pacific Northwest provide suitable habitat for
salmonids, in particular anadromous salmonids. Anadromous salmonids occur
throughout the range of the northern spotted owl and cccupy a diversity of
aquatic habitat types from headwater streams to large rivers.

A fully functioning aquatic ecosystem is characterized by diverse and complex
habitats. These consist of floodplains, banks, riparian vegetation linked to
strface and subsurface water, channel structure such as pools and riffles, water
columns, and subsurface waters nested within a watershed. These
characteristics are created as a result of the flow of water over rocks and coarse
woody debris, and the interaction of the water with the floodplain. Sediment
and coarse woody debris are supplied from upslope areas as well as from
disturbances such as landslides and floods. Stream systems depend on
disturbances to maintain and create a diversity of habitat characteristics, To
maintain aquatic community viability throughout a large basin, it is necessary
to maintain features of the natural disturbance patterns. The frequency,
duration and magnitude of natural disturbances contribute to the maintenance
of a diversity of species, populations and communities that may be uniquely
adapted to these specific structures and processes.

Aquatic ecosystems within the range of the northern spotted owl show signs of
degradation and ecological stress. Recent studies report the loss of natural
complexities of habitat in sireams. The 1993 assessment of westside Cascade
streams on lands administered by the Forest Service in Oregon and
Washington generally showed that the number of pools per mile and the length
of stream riparian area in a late-successional forested condition was below the
estimated historical natural range for these variables (USDA FS 1993a). Habitat
degradation to streams and floodplains have occurred for longer periods of
time in the lower elevations, particularly along larger rivers. Filling wetlands in
floodplains for roads, campgrounds and other facilities and channelization of
rivers and streams for flood control and transportation systems have been a
major cause of habitat degradation, especially in the lower elevations.
Approximately 55 percent of the 27,700 stream miles examined throughout the
State of Oregon are either severely or moderately impacted by nonpoint source
pollution (see the section on Water Quality later in this chapter) (Edwards et al.
1992). Nonpoint source pollution problems include siltation and increased
water temperatures. The degradation of aquatic and riparian habitats is one of
the reasons for the decline of some native freshwater and anadromous fish
species and stocks, many of which now require special management
considerations (Nehlsen et al. 1991).

The Oregon Department of Environmental Quality 1988 water quality
assessment evaluated about 24,000 miles of the 100,000 miles of the perennial
streams throughout Oregon. About 2,100 miles of the 24,000 miles of streams
evaluated occur on federal lands within the range of the northern spotted owl
in Oregon (Oregon Dept. of Env. Quality 1992). Ninety percent or 1,900 stream
miles of streams examined on federal lands within the range of the northern
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spotted owl in Oregon are moderately or severely impaired. “Impaired”
signifies impacts on beneficial uses such as habitat for fish and is often due to
increases in water temperature and sedimentation.

Large river basins are a mosaic of terrestrial “patches” and smaller watersheds
linked by stream, riparian, and subsurface networks. These networks are
critical to aquatic ecosystem function. Within basins, links among headwater
tributaries and downstream channels are important paths for water, sediment,
and disturbances. Links among floodplains, surface water, and ground water
systems (hyporheic zones) act as exchange areas for water, sediment and
nutrients. Aquatic and riparian-dependent species require unobstructed
physical and chemical paths, and connections among basins to allow for
movement between refugia.

Healthy watersheds and high quality fish habitat require maintaining the
connectivity of all parts of the aquatic ecosystem. First and second-order
streams, which generally include permanently-flowing nonfish-bearing
streams and seasonally-flowing or intermittent streams, often comprise over 70
percent of the cumulative channel length in mountain watersheds in the Pacific
Northwest. These streams are sources of water, nutrients, wood, and other
vegetative material for streams inhabited by fish and other aquatic organisms.
The loss of this stream network can result in the disruption and loss of
functions and processes necessary for creating and maintaining habitat
required by fish, amphibians, and other riparian and aquatic-dependent plants
and animals.

Wetlands and riparian areas are often treated as synonymous in general
discussions, and indeed their position in the landscape, interposed between
aquatic and upland ecosystems, is frequently similar and overlapping.
However, many riparian areas do not meet currently accepted technical criteria
for wetlands, nor are they inventoried as wetlands under projects such as the
National Wetland Inventory of the Fish and Wildlife Service.

The combination of hydrology, soils, and vegetative characteristics are the
primary factors influencing the development of wetland habitats. There must
be the presence of surface water or saturated soils to significantly reduce the
oxygen content in the soils to zero or near zero concentrations. These low or
zero soil oxygen conditions must persist for sufficient duration to promote
development of plant communities that have a dominance of species adapted
to survive and grow under these conditions. These wetland characteristics
apply when defining wetlands for regulatory jurisdiction (Dept. of the Army
1987) or for technical analysis when conducting inventories or functional
assessments.

Wetlands within the range of the northern spotted owl vary considerably in
size, form and distribution on the landscape. Wetlands can be large open wet
meadows and bogs; seasonally inundated floodplains; narrow seasonally-
flooded areas associated with lakes, ponds, and reservoirs; and small seeps and
springs. Vegetated wetlands within the range of the northern spotted owl
represent a small portion of the landscape, perhaps as little as 1 percent.
Presence of narrow linear wetlands associated with small streams would
increase this somewhat. This small segment of the landscape provides habitat
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HaABITAT
COMPONENTS

requirements for a disproportionately large number of plant and animal
species, some of which are unique to specific wetland types (e.g., plant and
animal species associated with peat systems). Wetlands protect water quality
and mediate stream flows in addition to supporting a disproportionately large
number of plant and animal species.

The significance of these wetlands is heightened by their relative rarity in a
pristine state. In Washington, over one-third of the state’s wetlands have been
lost (Dahl 1990) and 90 percent of the remaining wetlands are in a degraded
condition (Wash. Dept. of Wildlife 1992). Incidence of wetland loss and
degradation is much greater in floodplains at low elevations, particularly in
urban areas. Thus, the forests not only provide habitat for the northern spotted
owl but also function as reservoirs of intact wetlands. Some of these are older
wetlands dominated by western red cedar or Sitka spruce and specialized
wetlands that are several thousand years old.

A primary factor influencing the diversity of stream biota, in patticular fish
communities, is habitat complexity. Diverse aquatic habitats include a variety

and range of conditions such as water depths and velocities, water quantity,

the size of wood, the type and relative composition of habitat, and the variety
of substrates. More diverse aquatic habitats support more diverse aquatic
communities. Habitat diversity can also mediate competition and predation
among species.

The loss of habitat complexity may result from timber harvest activities.
Reduction of the amount of wood in a channel, either from present or past
activities, generally reduces pool quantity and quality. Constricting naturally
unconfined channels with bridge approaches or streamside roads reduces
stream meandering and changes the frequency and magnitude of overbank
flows in riparian areas. This alteration in the natural interaction between
stream and riparian areas decreases the number and size of pools formed by
stream meanders and undercut banks, and decreases the amount and
distribution of off-channel habitat. In Pacific Northwest streams, habitat
simplification resulting from timber harvest and associated activities has led to
a decrease in the distribution and diversity of the anadromous salmonid
complex. -

Hydrology

The cause of changes in hydrologic processes can be grouped into two classes.
One class consists of changes resulting from removal of forest vegetation.
Natural disturbances such as fire and wind events and management related
disturbances such as timber harvest thinning stands remove vegetation. The
effects of timber harvest to hydrology are sometimes substantial in the
watersheds containing the harvest area, and are most evident immediately
following harvest. The effects on hydrology from natural or management
related causes, in part, depend on the area where vegetation was removed, the
quantity of original vegetation removed, the location in a watershed, and the
distribution of the devegetated areas within a watershed. Timber harvest tends
to create a number of openings throughout a watershed and compounds the
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effects to the hydrology. The changes to hydrology gradually diminish over
time as vegetation returns. Natural processes such as rain or snow interception,
fog drip, transpiration, and snow accumulation and meilt depend on the
amount and size of forest vegetation. These processes increase the quantity and
frequency of water arriving at the soil surface, and subsequently, the amount of
water ﬂowing from a watershed that has been harvested. The duration of
changes in these processes brought about by timber harvest is generally three
to four decades and is related to vegetation characteristics such as tree height,
leaf area, canopy density, and canopy closure.

A second class of changes in hydrologic processes consists of those that control
infiltration and the flow of surface and subsurface water. This class is
dominated by the effects of forest roads. Federal lands within the range of the
northern spotted owl contain approximately 110,000 miles of road (Table 3&4-
10). Table 3&4-10 does not include road mileages from the portions of the
Lassen and Modoc National Forests within the range of the northern spotted
owl. The amount would be minimal because of the small amount of area within
the Forests that occurs with the range of the northern spotted owl. This
extensive network has the potential to significantly affect the hydrology of
many streams within this range. The relatively impermeable surfaces of roads
cause surface runoff that bypasses longer, slower subsurface flow routes.
Where roads are insloped to a ditch, the ditch extends the drainage network,
collects surface water from the road surface and subsurface water intercepted
by roadcuts, and transporis this water quickly to streams. The duration of
changes in hydrologic processes resulting from forest roads is as permanent as
the road. Until a road is removed and natural drainage patterns are restored,
the road will likely continue to affect the routing of water through watersheds.
To a lesser extent, skid trails affect the hydrology in a similar manner if soil
compaction is extensive.

In watersheds varying in size from 20 to 200 square miles, increased peak flows
have been detected after road building and clearcutting. Higher flows result
from a combination of wetter, more efficient water-transporting soils following
reduced evapotranspiration, increased snow accumulation and subsequent
snowmelt during rainfall, surface runoff from roads, the extension of drainage
networks as a result of roadside ditches, and possibly the loss of habitat
complexity due to debris removal and salvage logging in riparian areas.
Changes to the hydrology can have positive and negative effects. Many of the
negative effects are discussed above. The extent to which positive effects of
short-term increase in summer flows are offset by the detrimental effects of
increased peak flows and resultant scour is unknown.

Water Quality

For aquatic and riparian communities, high water quality is essential for the
survival, growth, reproduction, and migration of species. Water temperatures
need to be within a range that corresponds to the migration and emergence
needs of fish and other aquatic organisms. Most stream organisms, such as fish,
amphibians and insects, do not regulate their body temperatures. Within the
range of the northern spotted owl most of these organisms require an
abundance of cool (generally less than 68°F), well-oxygenated water year-
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round that is free of excessive amounts of suspended sediments and other
pollutants that could limit species production and abundance. High water
temperatures increase the metabolic rate of cold blooded organisms such as
fish, amphibians and insects, causing increased stress. Higher temperatures
also lead to reduced oxygen in the water which, together with higher metabolic
rates, can increase disease and mortality. Chronic high or low temperatures
approaching the upper and lower lethal limits of tolerance are detrimental to
the growth, survival, and reproduction of these cold blooded organisms.

Increased levels of sedimentation often have adverse effects on fish habitats
and riparian ecosystems. Fine sediment deposited in spawning gravels can
reduce the survival of eggs and developing alevins. Primary production,
production of invertebrates (e.g., insects, snails, worms) in the stream substrate,
and subsequent food availability for fish, amphibians, birds, and mammals
may be reduced as sediment levels increase. Increased levels of sediment can
also disrupt social interactions of fish and their feeding behavior, and may
cause the loss of pools.

Aquatic insects such as mayflies stoneflies, caddisflies and midges are
important sources of food for most fish; amphibians; birds such as water
ouzels, swallows, and Harlequin ducks; and bats. The aquatic environment’s
ability to support the animals that principally prey on the insects is, in part,
directly related to the diversity and abundance of these organisms. The
diversity and abundance of aquatic insects can be adversely affected by
increases in stream sedimentation and losses of organic material. Many insects
live in the streambed and in the substrate under the floodplain where water
flows (the hyporheic zone). These insects thrive in a maze of underground
channels that flow among the gravels, sands, and rocks that underlie many
streams, rivers and floodplains.

Accelerated rates of erosion and sedimentation are a consequence of many
forest management activities. Road networks in many upland areas of the
Pacific Northwest are the primary sources of management-accelerated
sediment delivery to anadromous fish habitat. Sedimentation from this source
is often much greater than from all other land management activities
combined, including log skidding and yarding. Large storms can result in road-
related landslides, surface erosion and stream channel diversion. Storms
deliver large quantities of sediment to streams, both chronically and
catastrophically. Roads have unavoidable effects on streams no matter how
well they are designed, located or maintained. Many older roads with poor
locations and inadequate drainage pose higher risks to erosion and
sedimentation of stream habitats. The effects of roads on streams can be
minimized by the désign, location, construction technique employed and the
intensity of road maintenance.

As discussed above, there are 110,000 miles of roads on federal lands within the
range of the northern spotted owl (Table 3&4-10). Table 3&4-10 does not
include road mileages from the portions of the Lassen and Modoc National
Forests within the range of the northern spotted owl. The amount would be
minimal because of the small amount of area within the Forests that occurs
within the range of the northern spotted owl. Much of this network constitutes
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current and potential sources of damage to riparian and aquatic habitats,
mostly through sedimentation.

Roads modify natural hillslope networks, accelerate the erosion process, and
possibly lead to changes in streamflow patterns and substrate composition, the
configuration of channel banks and beds, and the stability of slopes located
adjacent to streams. These changes can have significant biological
consequences that affect virtually all components of stream ecosystems.

Culverts in the roads have also negatively affected aquatic habitat and the
distribution of fish. Clogged culverts cause water to flow over roads which at a
minimum increases the erosion of the road surface, potentially leading to
erosion of considerable portions of the roadbed. Culvert failures account for
sediment delivery to stream channels. As discussed previously for road related
effects, the frequency of culvert failures depends on design, construction, and
maintenance levels for these culverts. In addition, improperly designed and
placed culverts block fish access to historical natal streams.

Riparian

Riparian areas are particularly dynamic portions of the landscape. The
vegetation in riparian areas regulates the exchange of nutrients and material
from upland forests to streams. Fully functioning riparian ecosystems within
the range of the northern spotted owl contain large conifers or a mix of large
conifers and hardwoods along all streams in the watershed, including those not
inhabited by fish. Riparian vegetation also moderates stream temperatures and
levels of sunlight which influence ecological processes. Streambanks contain
shrubs and other low-growing woody vegetation. Their root systems stabilize
banks, allow development and maintenance of undercut banks, and protect
bank structure during large stream flows. Riparian vegetation contributes
leaves, twigs and other forms of fine litter that are an important component of
the aquatic ecosystem food base. Figures 3&4-4 and 3&4-5 depict effects of
vegetation on ecological functions and microclimate attributes in riparian areas.

Disturbances characteristic of upland ecosystems, such as fire and windthrow,
as well as disturbance processes unique to stream systems, such as channel
erosion, peakflow, floods, and debris flows, influence riparian areas.
Floodplain riparian areas may contain highly diverse plant communities.
Interactions between groundwater and riparian vegetation include extensive
hydrologic and nutrient cycling.

Riparian vegetation provides shade along fish-bearing streams and smaller
tributary streams that supply cold water to fish-bearing streams. Removal of
streambank vegetation, largely from timber harvest in riparian areas, is often
linked to increases in water temperatures. Assessments by the Environmental
Protection Agency found that many streams on lands administered by the
Forest Service and Bureau of Land Management within the range of the
northern spotted owl are either moderately or severely impacted by increases
in water temperature and sedimentation {(Edwards et al. 1992). On federal
lands throughout the state of Oregon, 55 percent of the 27,700 stream miles
examined for nonpoint source poliution such as water temperature and
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Figure 3&4-4. Generalized curves indicating percent of riparian
ecological functions and processes occurring Wlthln varying distances

from the edge of a forest stand
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Figure 3&4-5, Generalized curves indicating percent of microclimate
attributes occurring within varying distances from the edge of a
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sedimentation are moderately or severely impacted (Edwards et al. 1992). On
lands administered by the Forest Service and Bureau of Land Management,
4,900 and 7,300 miles of streams, respectively, have water temperature
problems. An additional 8,000 to 11,000 miles of streams have problems with
turbidity, erosion, and bank stability (FEMAT Report, Appendix V-D).

Riparian areas are widely considered to be important wildlife habitat. Cool air
temperatures due to the presence of cool and turbulent surface waters,
typically dense vegetative canopy cover, and their location in the lowest
portions of watersheds combine to maintain a distinct microclimate along
stream channels and in the adjacent riparian area. Maintaining the integrity of
the vegetation in these areas is particularly important for riparian-dependent
species of amphibians, arthropods, mammals, birds, and bats. Many species of
amphibians, birds, and mammals use late-successional and old-growth riparian
areas, including associated streams, ponds and wetlands, for reproducing,
foraging, roosting, and as travel corridors (Table 3&4-11). The many wildlife
species, along with lichens, mosses, vascular plants and mollusks, listed in
Table 3&4-11 depend on diverse and complex riparian and aquatic habitats.

Coarse Woody Debris

Large quantities of down logs are an important component of many streams.
Coarse woody debris influences the form and structure of a channel by
affecting the profile of a stream, pool formation, and channel pattern and
position. The rate at which sediment and organic matter are {ransported
downstream is controlled in part by storage of this material behind coarse
woody debris. Coarse woody debris also affects the formation and distribution
of habitat, provides cover and complexity, and acts as a substrate for biological
activity. Coarse woody debris in streams comes directly from the adjacent
riparian area, from tributaries that may not be inhabited by fish, and from
hillslopes.

In the past, the amount of coarse woody debris in streams has been reduced
due to a variety of timber harvest practices and associated activities. Many
riparian areas on federal lands are inadequate long-term sources of wood.
Riparian area widths have been reduced by timber harvest activities.
Frequently, narrow strips of riparian vegetation designed to protect the streams
remained following harvest of adjacent areas. Subsequent partial harvest and
salvage logging of these strips have reduced the ability of these areas to
contribute coarse woody debris to streams. Riparian areas are susceptible to
wind events due to the edge effect created by the removal of surrounding
vegetation by timber harvest, and shallow rooted vegetation resulting from the
high water table. Wind frequently blows down portions of a riparian area.
Individual logs or pockets of logs resulting from windthrow that lie in the
riparian areas and in streams are frequently salvage logged. Also, absence of
protection for riparian areas for nonfish-bearing streams has reduced the
amount of wood that these streams could deliver to fish-bearing streams.
Coarse woody debris in the nonfish-bearing streams also functions to control
the rate and quantity of sediment delivered to fish-bearing streams
downstream. Debris flows and floods resulting from natural processes or
timber harvest activities may remove coarse woody debris from channels. The
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Table 3&4-11. Species associated with late-successional and old-growth
forests iising streams, wetlands, and riparian areas. Vascular plants,
lichens, mosses, and mollusks are exclusively associated with aquatic,
wetland, or riparian habitats. Vertebrate species significantly use riparian
areas for foraging, roosting, and travel if late-successional, old-growth
forest conditions are present (derived from Chapter IV of the FEMAT

Report)
Species
Vascular Plants 29
Lichens '
Aquatic 3
Riparian 9
Bryophytes (mosses)
Aquatic _ 3
Splash zone! 5
Floodplain 13
- Mollusks
Freshwater snails 54
Freshwater clams 3
Amphibians
Salamanders 12
Frogs 1
Birds 38
Mammals 18

5

Bats 11

¥

I Splash zone refers to the area along flowing waters on rocks just above the
level of mean (low) summer flows, in small to large fast-flowing streams, or in
the spray zone of rapids and waterfalls.
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floods can be caused by the release of large volumes of water from water stored
behind blocked culverts or landslides. These events can also remove riparian
vegetation from streambanks on one portion of a drainage and deposit this
material downstream.

Methodology for Aquatic Assessment

The aquatic assessment considered: (1) abundance of late-successional habitat
represented by acres of Late-Successional Reserves, Riparian Reserves, Key
Watersheds and roadless areas contained within them; (2) ecosystem processes
and functions represented by Riparian Reserve widths, Key Watersheds, and
watershed restoration; and (3) connectivity represented primarily by Riparian
Reserves and supported by the other land allocations. The aquatic assessment
did not explicitly rate the same attributes of abundance and ecological diversity
of habitat, ecosystem processes and functions, and the connectivity of the
habitat as in the late-successional forest ecosystem assessment.

The Aquatic Conservation Strategy (Appendix B6) was designed to incorporate
all elements of the aquatic and riparian ecosystem necessary to maintain the
natural disturbance regime. These elements include maintenance of hydrolegic
function, high water quality, adequate amounts of coarse woody debris,
complex stream channels that provide a diversity of aquatic habitat types, and
riparian areas with suitable microclimate and vegetation. Aquatic and riparian
habitat was treated differently than terrestrial habitat because the Aquatic
Conservation Strategy creates a connected system of aquatic and riparian
habitats throughout the range of the northern spotted owl.

The other assessments of riparian and aquatic-dependent species considered
the components of the Aquatic Conservation Strategy, particularly Riparian
Reserves and Key Watersheds. These assessments were partially based on the
Aquatic Conservation Strategies’ capability to provide aquatic and riparian
habitat elements required by the particular species considered. Alternative 7
does not include the Aquatic Conservation Strategy. Alternative 7 defers to
current plan and draft plan preferred alternative riparian management
schemes.

The Assessment Team emphasized the width of the Riparian Reserves during
the assessments for fish and other riparian and aquatic-dependent species (for
a complete description of Riparian Reserve widths see Table 3&4-12 later in this
chapter). The assessments used three scenarios based on varying amounts of
protection for intermittent streams. The ability of a given scenario to provide
the ecosystem process and functions of naturally occurring riparian habitats
was based, in part, on the information displayed in Figures 3&4-4 and 3&4-5.
The principal difference between scenarios is the width of Riparian Reserves
along intermittent streams outside Tier 1 Key Watersheds.

Scenario 1 has a Riparian Reserve width equal to the height of one
site-potential tree for all intermittent streams.

Scenario 2 has a Riparian Reserve width equal to half the height of
one site-potential tree for intermittent streams outside Tier 1 Key
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Watersheds, and the width equal to the height of one site-potential
tree for intermittent streams within Tier 1 Key Watersheds.

Scenario 3 has a Riparian Reserve width equal to one-sixth the height
of one site-potential tree on all intermittent streams, and the width
equal to the height of one site-potential tree for perennial, nonfish-
bearing streams.

Assessments were conducted on species or groups of species of plants and
animals that use aquatic and riparian habitat. The results of these assessments,

_ in part, represent the ability of the Aquatic Conservation Strategy to provide

the quantity, quality, and distribution of aquatic and riparian habitats required
by the target species. The assessments assumed adoption of the entire Aquatic
Conservation Strategy for all alternatives except Alternative 7, including
watershed analysis and a comprehensive program of watershed restoration.

Watershed conditions, in part represented by the abundance and quality of
late-successional habitat, affect the quality of aquatic habitat. The amount of
late-successional forest and Late-Successional Reserves affects the recovery of
riparian and aquatic ecosystems by reducing the risk of management-related
disturbances. Watershed restoration programs, initially concentrated in the Key
Watersheds, would build off of the natural recovery centered around existing
late-successional forests and Late-Successional Reserves, and help accelerate
recovery of riparian and aquatic ecosystems associated with these areas and
other watersheds. Key Watersheds and the allocations contained within them,
such as acres of Late-Successional Reserves and roadless areas, are also
important in terms of maintaining and restoring ecosystem processes and
functions throughout the range of the northern spotted owl.

The Assessment Team treated the Riparian Reserves differently than late-
successional forests in the late-successional forest ecosystem assessment.
Riparian Reserves are a contiguous, connected landscape component that occur
on all rivers and streams, whereas late-successional forests are well-distributed
areas throughout the range of the northern spotted owl. Riparian Reserves
around wetlands, lakes, and ponds could be isolated from adjacent Riparian
Reserves if they occur within the matrix and are not connected to Riparian
Reserves for streams or rivers. In those cases, the Riparian Reserves for
wetlands, lakes, and ponds would be similar to the juxtaposition of Late-
Successional Reserves. The contiguous and linear nature of Riparian Reserves
functions to connect the Late-Successional Reserves and Key Watersheds. The
other allocations such as Congressionally Reserved Areas and Adaptive
Management Areas strengthen that connectivity.

Effects of Alternatives on Aquatic Ecosystems

The following effects analysis is based on the determination of the sufficiency,
quality, distribution, and abundance of habitat to allow species populations to
stabilize across federal lands. The Assessment Team used seven races/species/
groups of anadromous and resident salmonids to determine the outcomes.
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In evaluating the alternatives, the Assessment Team considered five factors: (1)
assessments of habitat conditions for the individual races/species/groups
made by the assessment panel, (2) amount of Riparian Reserves and type and
level of land management activity allowed within them, (3} extent of other
reserves (such as Congressionally Reserved Areas and Late-Successional
Reserves) and type and level of land management activity allowed within
them, (4) presence of a watershed restoration program, and (5) management
prescriptions within the matrix.

Each of the alternatives in this SEIS includes Late-Successional Reserves. Total
area in Late-Successional Reserves varies from 5.4 to 11.4 million acres (Table 2-
3) depending on the alternative. In addition, the amount of late-successional
and old-growth forest (medium/large conifer) incorporated within the Late-
Successional Reserves varies from about 6 million acres under Alternative 1 to
2.5 million acres under Alternative 7 {Table 3&4-8). Therefore, much of the
Late-Successional Reserves already include late-successional and old-growth
forest habitat. The amount of Late-Successional Reserves incorporated into
each alternative is an indicator of the amount of late-successional and old-
growth forest habitat retained by alternative. For example, Alternative 1
includes 11.4 million acres of Late-Successional Reserves and has the most late-
successional and old-growth forest habitat within the reserves. Conversely,
Alternative 7 has the least amount of Late-Successional Reserves and the least
amount of late-successional and old-growth related habitat contained within
the reserves.

Late-Successional Reserves will be managed to protect and restore habitat for
late-successional and old-growth related species. While these reserves were not
derived as part of the Aquatic Conservation Strategy, they benefit aquatic
ecosystems. Late-Successional Reserves provide two major benefits to fish
habitat and aquatic ecosystems. First, the standards and guidelines under
which the reserves are managed significantly reduce activity in these areas,
thereby reducing the risk of management-related disturbances and providing
increased protection for all stream types. Second, because these reserves
possess late-successional characteristics, they tend to be located in relatively
undisturbed areas, although some management and natural disturbance events
may have taken place in them. Some reserves offer core areas of high quality
stream habitat that act as refugia in predominantly degraded landscapes and
serve as centers from which degraded areas can be recolonized as they recover.
Streams in the Late-Successional Reserves may be particularly important for
endemic or locally-distributed fish species and stocks.

The likelihood of achieving an outcome of sufficient quality, distribution and
abundance of habitat to allow fish populations to stabilize, well distributed
when measured against their historic ranges across federal lands, is lower for
Alternatives 2, 3, 5, 6, and 10 than for Alternatives 1, 4, and 9. Alternative 9's
standards and guidelines would provide a level of habitat protection
comparable to Alternative 4 because of the incorporation of Riparian Reserve
Scenario 1 discussed in this chapter. However, the Assessment Team concluded
that all alternatives except Alternatives 7 and 8 will reverse the trend of
degradation and begin recovery of aquatic ecosystems on federal lands within
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RIPARIAN AREAS

Recovery of Watersheds, Ripa_rian,'
and Aquatic Processes

the range of the northern spotted owl. Even if changes in land management
practices and comprehensive restoration programs are initiated, it is possible
that no alternative will completely recover all degraded aquatic systems within
the next 100 years. The ecosystem assessment shows that the likelihood of
attaining a functional and interconnected late-successional and old-growth
forest ecosystem in the next 100 years is reduced because some characteristics
of terrestrial ecosystems will not be obtained for at least 200 years. Similarly,
the Assessment Team expected that degraded aquatic ecosystems will not be
fully functional in 100 years. Faster recovery rates are probable for aquatic
ecosystems under Alternatives 1 and 4, and Alternative 9 which includes the
standards and guidelines added since the Draft SEIS, than under the other
alternatives (Figure 3&4-6). Alternatives 1 and 4 and, Alternative 9 with the
standards and guidelines incorporated since the Draft SEIS, would reduce
management-related disturbance across the landscape because of application of
a larger Late-Successional Reserve network and use of the more protective
Riparian Reserve Scenario 1, which requires wider Riparian Reserve widths for
intermittent streams in Tier 2 Key Watersheds and non-Key Watersheds.

All riparian areas for rivers, streams, wetlands, lakes and ponds on lands
administered by the Forest Service and BLM within the range of the northern
spotted owl are included within Riparian Reserves under all alternatives except
Alternative 7 (Table 3&4-12). All alternatives, except 7 and 8, include either
Riparian Reserve Scenario 1 or 2. Alternative 8 includes Riparian Reserve
Scenario 3 which prescribes Riparian Reserves for permanently flowing,
nonfish-bearing and intermittent streams that are substantially narrower under

Figure 3&4-6. Qualitative depiction of the rate of recovery for Tier 1 Key
Watersheds as compared to other federal land watersheds. Faster
recovery is due to the area of reserved lands, Riparian Reserves, and
priority for restoration efforts.

Watershed Recovery
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Scenarios 1 and 2. Riparian management under Alternative 7 defers to current
plans and draft plan preferred alternatives and, thus, does not equate to
Riparian Reserve management proposed for the other alternatives. The amount
of land designated to Riparian Reserves status varies among alternatives from
0.62 to 2.88 million acres (Table 2-3).

Riparian Reserve widths on all permanently-flowing streams are wide enough
to provide a full array of ecological functions by including the floodplain, inner
gorges, and unstable and potentially unstable lands within the reserves. For
Tier 2 Key Watersheds and non-Key Watersheds, reserve widths on
intermittent streams for Scenario 1 equal the height of one site-potential tree,
and for Scenario 2 equal half the height of a site-potential tree. Although the
prescribed widths for Scenarios 1 and 2 were estimated to be fully effective for
maintaining and restoring the natural disturbance regime and the full array of
ecological functions, the Assessment Team assumed that there would be a
greater risk to aquatic ecosystems with the narrower reserve widths (Figure
3&4-4). The greater risk to aquatic and riparian habitat from the narrower
reserve widths is because watershed analysis is required only in inventoried
roadless areas and Key Watersheds before initiating management actions. In
non-Key Watersheds management activities can occur outside the prescribed
Riparian Reserve boundary until watershed analyses are completed and the
boundaries are adjusted. The risk is that potential Riparian Reserve trees would
be harvested prior to completing the watershed analysis and their possible
subsequent inclusion within the adjusted Riparian Reserve. This could
negatively affect the aquatic habitat and could delay achieving full function
and processes of that particular riparian area and aquatic habitat. In addition,
the recovery rate may be slower in non-Key Watersheds than in Key
Watersheds due to less area allocated to Late-Successional Reserves,
Congressionally Reserved Areas, and Riparian Reserves, combined with the
fact that Key Watersheds have the highest priority for restoration efforts.

Appendix B6 describes the standards and guidelines that regulate activities
within Riparian Reserves. These standards and guidelines are intended to
prohibit and/or regulate activities that retard or prevent attainment of the
Aquatic Conservation Strategy objectives. Regulating management within
Riparian Reserves is an integral part of the Aquatic Conservation Strategy. The
Aquatic Conservation Strategy institutes a new comprehensive policy for
managing aquatic ecosystems within the range of the northern spotted owl.
The overall intent of the Aquatic Conservation Strategy is to restore and
maintain the ecological function and processes of watersheds and aquatic
ecosystems within natural disturbance regimes. Proposed projects must meet
Aquatic Conservation Strategy objectives and will be approved based on the
restoration and maintenance criteria.

The existing conditions and physical and biological processes operating within
a watershed will be the baseline to consider project proposals. Province, river
basin, and individual watershed analyses will provide the baseline information
and frame the context of the natural disturbance regime. Decision makers will
use the information developed during a watershed analysis to support
decisions and to determine if a proposed project meets Aquatic Conservation
Strategy objectives. This is a new approach; in the past, proposed projects were
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considered from the context of what effects (positive and negative) a proposed
project would have on the conditions and functions and processes of a
watershed. Frequently, mitigation was used to attempt to neutralize the
negative effects on riparian-dependent resources. Implementing a project
placed the risk on the mitigation measure, which might not achieve the desired
results. For example, a proposed road expansion would potentially eliminate
riparian vegetation by widening the right-of-way. Mitigation for this could
include placing in-channel structures as a substitute for changing the design of
the road. Mitigation or planned restoration, such as placement of in-channel
structures, should not be used as a substitute for preventing habitat
degradation. Under the Aquatic Conservation Strategy, a project cannot have a
negative effect, in the long term, on riparian-dependent resources. The risk has
been shifted under the Aquatic Conservation Strategy because each project
must meet the maintenance and restoration criteria by maintaining or restoring
the physical and biclogical processes required by riparian-dependent resources
within a watershed.

The Assessment Team indicated that riparian, aquatic and watershed processes
in all watersheds will recover under all alternatives except Alternatives 7 and 8
due to the management approaches proposed in this SEIS. However, riparian
and aquatic habitats within Key Watersheds should recover at a faster rate than
others (Fig. 3&4-6). The recovery rate for Key Watersheds is increased as a
result of (1) allocating a large percentage of Key Watersheds in Late-
Successional and Congressionally Reserved Areas, (2) Riparian Reserve widths
equal to the height of one site-potential free on intermittent streams in Tier 1
Key Watersheds, and (3) identification of Key Watersheds as priority sites for
restoration.

The Assessment Team identified a network of 164 Key Watersheds on federal

lands throughout the range of the northern spotted owl. The 143 Tier 1 Key
Watersheds were selected specifically for contributing directly to the !
conservation of habitat for at-risk anadromous salmonids, bull trout, and |
resident fish species. The 21 Tier 2 Key Watersheds are important sources of |
high quality water (Appendix B6, Table B6-3). The Key Watersheds are

delineated on the Alternative 9 map distributed with this Final SEIS. The

boundaries and amount of area covered by Key Watersheds do not vary by
alternative except for Alternative 7 which does not include Key Watersheds.

Rather, the alternatives vary by the mix of land allocations within the Key
Watersheds. The Key Watershed network occupies 37 percent of the federal

land within the range of the northern spotted owl, or about 9 million acres for

all alternatives except Alternative 7 (Table 3&4-13 and 14).

The amount of acreage in reserve status contained within Key Watersheds
varies by alternative (Table 3&4-13 and 14). Given the constant locations and
boundaries of Key Watersheds throughout the range of the northern spotted
owl], a higher proportion of one allocation results in a reduction of other
allocations. Those alternatives with more Late-Successional Reserves would
have less matrix, and, thus, aquatic ecosystems would benefit more than
alternatives with less Late-Successional Reserves. Tier 1 Key Watersheds
include 3.9 million and 3.1 million acres of Late-Successional Reserves for
Alternatives 1 and 9; respectively (Table 3&4-13). Late-Successional Reserves
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and Congressionally Reserved Areas, excluding Riparian Reserves, make up
between 70 and 86 percent of the 143 Tier 1 Key Watersheds (Table 3&4-13).
Between 62 and 82 percent of the 21 Tier 2 Key Watersheds occur in reserve
status, excluding Riparian Reserves (Table 3&4-14). Conversely, Tier 1 Key
Watersheds include 671,800 acres in the matrix for Alternative 1, and 917,600
acres in Alternative 9 (Table 3&4-13). Matrix accounts for 8 to 20 percent of Tier
1 Key Watersheds depending on the alternative (Table 3&4-13). The implication
is that higher proportions of matrix equates to increased management and
higher risk of management-related disturbances.

Throughout the range of the northern spotted owl, Tier 1 Key Watersheds
range from 42 percent of Late-Successional Reserves under Alternative 9, to 34
percent of Late-Successional Reserves under Alternative 1, excluding Riparian
Reserves (Table 3&4-15). Similarly, Tier 1 Key Watersheds range from 26
percent of the matrix under Alternative 8, to 22 percent of the matrix under
Alternative 3. Key Watersheds include a high proportion of reserves.which
reduces the risk from management-related disturbances. This further supports
the concept of Key Watersheds serving as a focus for the maintenance and
recovery of the at-risk stocks of anadromous salmonids within the range of the
northern spotted owl.

The Key Watershed network encompasses 176 of the 257 at-risk fish stocks
from streams on federal lands within the range of the northern spotted owl
(Table B6-5, Appendix B6). Of the 82 at-risk stocks not covered by Key
Watersheds, 68 occur on Forest Service administered watersheds, 9 on BLM
administered watersheds and 5 on National Park Service administered
watersheds. Also, 11 of the 82 are chum salmon that use streams downstream
of federal lands. While the network does not necessarily include entire
watersheds where the fish stocks occur, it does include streams or stream
segments within the watersheds containing habitat that is important to the life
history of these fish. The network of Key Watersheds is intended to serve as
refugia of high quality habitat either currently or in the future. The
maintenance and recovery of habitat within Key Watersheds will function to
maintain and support the recovery of at-risk stocks of anadromous salmonids
and resident fish species. Fish from these areas will be the sources for
recolonizing habitats historically used by the fish.

Although the Key Watershed network does not include all at-risk fish stocks,
the network is extensive enough to cover most potential stocks on federal lands
within the range of the northern spotted owl that would qualify for listing
under the Endangered Species Act. Key Watersheds would play an important
role in the recovery of fish stocks listed under the Endangered Species Act
where they overlap with the listed species.

Management activities in inventoried roadless areas may increase the risk of
aquatic and riparian habitat damage, and potentially impair the capacity of Key
Watersheds to function as intended and contribute to achieving Aquatic
Conservation Strategy objectives. To protect the highest quality habitat in Key
Watersheds, all alternatives except 7 and 8 stipulate that no new roads will be
constructed in inventoried roadless areas within Key Watersheds, and that
watershed analysis must be completed for all watersheds containing
inventoried roadless areas before management activities can proceed.
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Over 3 million acres of inventoried roadless areas exist in the National Forests
within the range of the northern spotted owl. Over 50 percent of this area is in
Key Watersheds; approximately 48 percent occurs in Tier 1 Key Watersheds.

The potential disturbance to Key Watersheds from activities in inventoried
roadless areas can be estimated by calculating the acreage where timber
harvesting could occur within inventoried roadless acres in the matrix. The
percentage of the total inventoried roadless area in the matrix varies by
alternative from 8 percent for Alternative 1, to 25 percent for Alternative 7. The
percentage of the total roadless area in the matrix that is suitable for timber
harvest ranges from 4 percent for Alternative 1, to 17 percent for Alternative 7.
If it is assumed that half of the acreage of inventoried roadless areas in the
matrix is within Key Watersheds and may be harvested, then there are an
estimated 69,000 acres in inventoried roadless areas in Alternative 1, increasing
to about 256,000 acres in inventoried roadless areas in Alternative 7 in Key
Watersheds, where timber harvest may occur.

Most roadless areas available for harvest can be harvested either directly from
existing roads at the periphery or by using helicopters. Two miles is considered
to be the economically operable distance for helicopter logging at today’s
lumber prices. Under Alternative 9, between 5,000 and 10,000 acres of matrix
available for harvest in all inventoried roadless areas are farther than 2 miles
from a road. Thus, less than 10,000 acres of roadless area within the matrix
would be considered not economically feasible based on the 2-mile distance
criteria. The Assessment Team estimated that there were no suitable acres for
timber harvest in inventoried roadless acres within Key Watersheds that were
farther than this distance from existing roads. Thus, the requirement that no
new roads will be constructed in inventoried roadless areas within Key
Watersheds should have no impact on total probable sale quantity (PSQ) for
the planning area. If all inventoried roadless acres available for harvest remain
unroaded in Alternative 9, the estimated reduction for the total regional PSQ is

less than 0.2 percent.

The effects of the alternatives on aquatic and riparian habitats are a function of:

- the Riparian Reserve scenario adopted for intermittent streams outside Tier
1 Key Watersheds

- the amount of land allocated to Late-Successional Reserves

- the amount of land in Key Watersheds

- allocations of land contained within Key Watersheds

- road mileage restrictions within Key Watersheds

- restriction on road construction in inventoried roadless areas in Key
Watersheds

- amount of inventoried roadless areas in the matrix

- the inclusion of a comprehensive watershed restoration program

Alternatives 1 and 4, and Alternative 9 which includes the standards and
guidelines incorporated since the Draft SEIS, benefit aquatic and riparian
habitats more than the other alternatives. These benefits are principally due to:
(1) the application of Riparian Reserve Scenario 1 to intermittent streams in Tier
2 Key Watersheds and non-Key Watersheds, (2) the highest amounts of Late-
Successional Reserves within Key Watersheds and throughout the range of the
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northern spotted owl, and (3) the least amount of the matrix contained within
inventoried roadless areas. Aquatic and riparian habitats are expected to
recover faster under Alternatives 1, 4 and 9, in part, due to these factors.

Alternatives 2, 3, 5, 6, and 10 benefit aquatic and riparian habitafs to a greater
degree than Alternatives 7 and 8, but to a lesser degree than Alternatives 1 and
4 and Alternative 9, which includes the standards and guidelines incorporated
since the Draft SEIS. Some of the reasons for these differences are that
Alternatives 2, 3, 5, 6, and 10 have less Late-Successional Reserves, include
Riparian Reserve Scenario 2, and have more land in the matrix than
Alternatives 1, 4, and 9. The opposite is true when comparing the benefits of
Alternatives 2, 3, 5, 6, and 10 to aquatic and riparian habitat relative to
Alternatives 7 and 8. Even though Alternatives 2, 3, 5, 6, and 10 benefit aquatic
and riparian habitats to a lesser degree than Alternatives 1, 4, and 9, they
would reverse the trend of aquatic and riparian habitat degradation and begin
recovery of these habitats.

The standards and guidelines for Alternatives 7 and 8 are not adequate to
reverse the trend of aquatic and riparian habitat degradation and begin
recovery of these habitats. The principal reasons are the lack of explicitly
defined Riparian Reserves for Alternative 7, and the application of Riparian
Reserve Scenario 3 for Alternative 8.

The above analysis was based on outcomes from assessments using seven
races/species/groups of anadromous and resident salmonids. Other
assessments discussed in this SEIS support the above analysis on the
sufficiency, quality, distribution, and abundance of habitat to allow large
numbers of species populations dependent on aquatic and riparian habitats to
stabilize across federal lands. Riparian Reserves are important for maintaining
aquatic-associated arthropods, mollusks, bryophytes, vascular plants, and
amphibians, and as dispersal corridors for many these species and mammals
and birds. The resulis of assessments for these groups, in general, followed the
same trends as those resulting from the fish assessments.

The assessments of riparian-dependent amphibians illustrate the similarity of
the other assessments to the results of the fish assessments. The outcomes fell
into three similar categories. Alternatives 1 and 4 had the highest outcomes,
Alternatives 7 and 8 the lowest, and the rest of the alternatives fell in between.
The standards and guidelines for Alternative 9 would provide a level of habitat
protection comparable to Alternative 4. The principal factor influencing the
outcomes for amphibians related to the width of Riparian Reserves.

The Aquatic Conservation Strategy, in particular the Riparian Reserves, would
reverse the trend of aquatic and riparian habitat degradation and begin
recovery of these habitats for all alternatives except Alternatives 7 and 8. For
the planning area, the improvements in riparian and aquatic habitats under all
alternatives except Alternatives 7 and 8 would benefit riparian-dependent
arthropods, mollusks, bryophytes, vascular plants, amphibians, fish and
riparian areas within the range of the northern spotted owl.

To protect remaining high quality habitat, no new roads would be constructed
in inventoried roadless areas in Key Watersheds under all alternatives except 7
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and 8. The Assessment Team recommended that there be a reduction in
existing system and nonsystem road mileage within Key Watersheds. If
sufficient funding does not become available for this reduction, there would be
no net increase in road mileage in Key Watersheds. That is, if a mile of new
road is constructed, at least T mile of road shall be decommissioned, with
priority for removing roads that pose the greatest risks to riparian and aquatic
ecosystems. Watershed analysis must be conducted in all non-Key Watersheds
that contain inventoried roadless areas before any land management activities
can occur within that roadless area.

Possible Mitigation Measures

Later in this chapter, the section titled “Range of Mitigation Measures
Considered” lists the mitigation measures developed during the additional
species analysis. Appendix B11 lists the measures incorporated as standards
and guidelines into Alternative 9. Three mitigation measures were developed
during the additional species analysis to protect watersheds but were not
incorporated into the alternatives. These measures propose to: (1) designate all
Tier 1 Key Watersheds as Late-Successional Reserves, (2) prohibit constructing
new roads in Tier 1 Key Watersheds, and (3) designate all inventoried roadless
areas as Late-Successional Reserves. These measures would provide additional
benefits to aquatic and riparian-dependent species by decreasing risks from
management-related disturbances in Key Watersheds and roadless areas. This
would particularly benefit the at-risk anadromous fish stocks. The benefits
accrue due to ensuring that the refugia system established by Key Watersheds
and high quality habitat contained within roadless areas is subjected to limited
disturbance from timber harvest and related activities (e.g., road and landing
construction). The measures would be particularly valuable in the short term,
since the relatively small amount of high quality habitat remaining is
predominantly found in Key Watersheds and within inventoried roadless
areas. These measures would strengthen the integrity of the refugia system
contained within Key Watersheds and roadless areas.

Cumulative Effects Including the Role of
Nonfederal Lands

The Aquatic Conservation Strategy is a habitat-based approach to maintaining
and restoring aquatic and riparian habitats and watersheds on federal lands
within the range of the northern spotted owl. The success of the strategy does
not depend on actions on nonfederal lands. Many of the federal watersheds
occur upstream of nonfederal watersheds. Thus, the strategy can succeed at
maintaining and restoring the aquatic and riparian habitats independent of
actions on nonfederal lands. This statement is less applicable in multiowner-
ship watersheds, particularly for lands administered by the BLM that are
juxtaposed between nonfederal parcels.

There are two major differences between current state requirements and proposed
federal requirements, First, the states allow harvest within the riparian
management areas. Second, riparian protection widths are smaller in

state programs. This s particularly true for intermittent and smaller perennial streams.
None of the states require protection of riparian areas for intermittent streams.
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AR AND WATER QUALITY AND SOIL PRODUCTIVITY

INTRODUCTION

AFFECTED
ENVIRONMENT

Tue RELATIONSHIP
BETWEEN FIRE AND
Forest HEALTH

Air Quality Analysis

Smoke emissions from any source, whether from industry, woodstoves,
prescribed fire, or wildfire, can result in reduced visibility, unpleasant odors,
and even health effecis. All of the alternatives in this SEIS propose to continue
the use of prescribed fire within the planning area. Consequently, all
alternatives will have some smoke related impacts. This SEIS emphasizes
incorporating ecosystem principles into forest management, where fire is
valued as a natural and necessary ecosystem process. Under ecosystem
management, certain types of prescribed fire, such as understory burning, will
be emphasized. Understory burning is designed to approximate natural low-to-
moderate intensity wildfires, and generally burns with fewer emissions. Total
projected emissions aggregated over the planning area, therefore, are lower for
all alternatives than historic emissions when fire use consisted of primarily
broadcast burning in clearcut harvest units.

The Role of Fire in Ecosystem Management

Fire is the major natural agent of disturbance within the planning area. The
distributions, abundance, and dominance of the major plant communities are
strongly affected by the frequency, intensity, and extent of wildfire events. Fire
has both direct and indirect effects on the forest environment. These effects |
vary depending on individual forest stand and plant community conditions |
and composition, as well as fire intensity.

The long-term frequency, intensity, and extent of fire events (known as the “fire
regime”) depend largely on climate and weather patterns. Fire characteristics
also depend upon the available fuel which is related to past forest management
practices, including the use of prescribed fire and the effectiveness of wildfire
suppression (i.e., wildfire exclusion). Smoke emissions from wildfires are also
dependent upon stand history and weather conditions.

Interruption of natural fire regimes has a direct effect on ecosystem species
composition, and sometimes on species persistence. The near exclusion of
natural, low-to-moderate intensity wildfires has resulted in a proliferation of
fire-intolerant and shade-tolerant species (e.g., true fir species and hardwoods),
which are replacing ponderosa pine and Douglas-fir forest types within the dry
provinces. Changes in long-term soil productivity, stand structure and
function, forest health, and biological diversity are also occurring due to the
exclusion of fire. The mortality of trees due to insects and disease makes forests
more susceptible to high-intensity, stand-replacing fires.

The exclusion of fire as an ecosystem process has contributed to conifer
mortality within the Eastern Cascades Provinces of Washington and Oregon,
the Oregon and California Klamath Provinces, and the California Cascades
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THE ROLE OF FIRE AS A
SitvicurturaL TooL

THE ROLE OF FIRE IN -
THE MAINTENANCE OF
HABITAT FOR THE
NORTHERN SPOTTED OWL

Province. The exclusion of fire has increased competition for moisture and light
among conifer, brush, and shrub species, and has changed species composition.
Insect and disease outbreaks often precede high-intensity, stand- replacing
wildfires. In stands dominated by late-successional species, the exclusion of fire
has reduced ecological stability, increased susceptibility to wildfire, and
reduced floral and faunal diversity. Prescribed fire can promote ecosystem
health by restoring natural ecological processes.

Silvicultural practices to enhance stand development may reduce the risk of
high severity wildfires. Underburning reduces the amount of fuel, also known
as fuel loadings. Wildfires in underburned stands are generally less severe,
consequently less intrusive fire suppression methods may be effective.
Underburning should be reintroduced across large areas over a period of time
to create a mosaic of stand conditions. Silvicultural treatments to reduce
wildfire risk may include thinning, underburning, and establishing fuelbreaks.

Silvicultural systems within the matrix and Adaptive Management Areas
contribute to management of late-successional forests. Fire management
practices within the matrix and Adaptive Management Areas should focus on
reducing the risk of fire that could spread into the reserves. Large-scale, high
intensity wildfire events have caused many forest stands within the dry and
intermediate provinces to return to early-successional conditions. High severity
wildfires have also provided conditions that allowed brush and hardwoed
species to dominate some sites for several decades or longer. Dense, even-age
plantations may be more susceptible to insect, disease, and fire disturbances
that could threaten nearby late-successional forests within the reserves.

The primary objective for any proposed activity within the habitat of the
northern spotted owl is to improve habitat and to prevent large-scale, high
severity wildfires. The risk of catastrophic loss of habitat due to wildfire is
considered to be low for the moist provinces, moderate for the intermediate
provinces, and high for the dry provinces (Agee and Edmonds unpub.). In the
moist provinces, natural firé return intervals are quite long, often over 500
years. However, even in the moist provinces, fire has been an important
ecosystem process in particular microclimates. The role of prescribed burning
within these provinces is generally limited to specific resource objectives. The
role of fire in the Western Cascades Province of Oregon is well documented.
Natural fire refurn intervals in the intermediate provinces are generally within
a range of 95 to 145 years (Agee and Edmonds unpub., Morrison and Swanson
1990, Teensma 1987). Natural wildfire disturbance events have generally not
resulted in complete mortality of stands; surviving trees became important
elements of remnant multistoried old-growth stands.

The risk of large-scale wildfires in northern spotted owl habitat is greatest
within the dry provinces. The elevated risk is principally due to fire
suppression. Vegetative changes as a result of proactive fire and fuels
management, including thinning and prescribed fire, will reduce the risk of
large-scale loss of late-successional and old-growth forests and restore fire-
dependent old-growth species.
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Some plant species require canopy gaps that may have been historically
maintained by fire. Fire reduces understory competition, increases light,
provides nitrogen, and stimulates germination of some fire-adapted species.
The role of fire in the life history of some species warrants further investigation
because fire is necessary for the persistence of some species. Underburning
may improve habitat for some fire-adapted species. Site-specific treatments are
more appropriate than broader scale treatments because some species with
limited distributions are fire intolerant. Without resuming underburning,
biological diversity would be diminished by the loss of many native plant
species and some plant communities.

Fuel reduction to mitigate wildfire risk should be considered in province-level,
watershed and landscape-level, and site and project-specific planning (see
Appendix B8, Fire Management Standards and Guidelines, for additional
guidance on the use of fire for hazard reduction). The reduction of fuels near
populated areas, high recreation use areas, and in high resource value areas is
essential for effective and efficient wildfire suppression. Prescribed fire may
also be used to avoid the use of herbicides, and where mechanical or manual
methods of fuels management are not practical. Reduction of wildfire potential
within fire-dependent communities is most important in the dry and
intermediate provinces.

The Clean Air Act

The federal Clean Air Act, as amended in 1990, is designed to reduce air
pollution, protect human health, and preserve the Nation’s air resources. To
protect air quality, the Clean Air Act requires federal agencies to comply with
all federal, state and local air pollution requirements (Section 118).

Several federal air quality programs under the Clean Air Act regulate
prescribed burning and other activities. The National Ambient Air Quality
Standards (NAAQS) are set fo protect human health and welfare. Pollutant
concentrations that exceed the NAAQS endanger public health. Air pollutants
for which federal NAAQS have been established are called “criteria” air
pollutants. They include particulate matter (PM10), sulfur dioxide, nitrogen
dioxide, ozone, carbon monoxide and 1ead.

The Clean Air Act requires each state to develop, adopt, and implement a State
Implementation Plan (sometimes referred to as a SIP) to ensure that the
NAAQS are attained and maintained for the criteria pollutants. These plans
must contain schedules for developing and implementing air quality programs
and regulations. State Implementation Plans also contain additional regulations
for areas that have violated one or more of the NAAQS. These areas are called
“nonattainment areas.” If states fail to submit State Implementation Plans, or
fail to adhere to schedules therein, the Environmental Protection Agency has
the authority to impose federal sanctions or federal implementation plans.
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PREVENTION OF
SIGNIFICANT
DEeTERIORATION (PSD)
AND VISIBILITY
PROGRAMS

AR QuaLIiTY RELATED
VarLues (AQRVs)

Ar QuaLiTy PROGRAMS
AND PRESCRIBED FIRE

The Clean Air Act established the Prevention of Significant Deterioration
program which prevents areas that currently have clean air from being
degraded. This program defines three area classifications based on air quality:
Class I, Class II, and Class IIL Class I areas are subject to the most limiting
restrictions regarding how much additional pollution can be added to the air
while still protecting air quality. All National Parks and some Wildernesses
within the planning area for this SEIS are designated Class [; all lands
administered by the Forest Service and Bureau of Land Management within
this planning area are Class II. There are no Class Il areas within the planning
area.

As a national goal, the Clean Air Act also sets the protection of visibility in
Class I areas. The visibility protection program provides for remedying
existing, and preventing future, impairment to visibility. Figure 3&4-7 shows
the federal Class I areas and the federal PM10 nonattainment areas within the
range of the northern spotted owl.

The Clean Air Act gives federal land managers of Wildernesses {Class I areas)
the affirmative responsibility to protect Air Quality Related Values from
adverse impacts of air pollution (Section 165(d)). These are values within Class
T'areas, such as visibility, biological diversity, and water quality, that are
necessary to protect.

State and local governments have the authority to adopt their own air quality
rules and regulations. These rules can be incorporated into the State
Implementation Plan if they are equal to, or more protective than, federal
requirements. For example, some states have incorporated smoke management
provisions for prescribed burning into their plans.

All three states within the planning area have State Implementation Plans that
have been approved by the Environmental Protection Agency which regulate
the criteria pollutants emitted from prescribed burning. Washington and
Oregon’s plans address particulate matter (PM10), visibility, and smoke
management. California’s State Implementation Plan addresses PM10, but does
not include visibility or smoke management components; these programs are
implemented by local air pollution control districts.

Conformity

The conformity provisions of the Clean Air Act (Section 176{(c)), prohibit federal
agencies from taking any action that causes or contributes to a new violation of
the NAAQS, increases the frequency or severity of an existing violation, or
delays the timely attainment of a standard. Section 176(c) specifically states that
federal agencies must ensure that their actions conform to the applicable State
Implementation Plan. The Environmental Protection Agency is required to
promulgate criteria and procedures for demonstrating and ensuring
conformity of federal actions to a State Implementation Plan. The
Environmental Protection Agency finalized these regulations on November 30,
1993 (58 FR 63214). Because prescribed fire emissions affect air quality,
conformity determinations must be made at subsequent planning levels, such
as National Forest or BLM District planning, province-level planning,
watershed and landscape-level analyses, and site-specific analyses.
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Figure 3&4-7. Federal Class I areas and federal PM10 nonattainment areas

Federal Class [ Areas

Washington

. North Cascades National Park
Mount Rainier National Park

. Olympic National Park
Alpine Lakes Wilderness

. Glacier Peak Wilderness

. Goat Rocks Wilderness

. Mount Adams Wilderness

. Pasayten Wilderness

N OV R =

Oregon

9. Mount Hood Wilderness
10. Mount Jefferson Wilderness
11. Mount Washington Wilderness
12. Three Sisters Wilderness
13. Diamond Peak Wilderness
14. Mouniain Lakes Wilderness
15. Crater Lake National Park
16. Kalmiopsis Wilderness

California

17. Redwood National Park

18. Marble Mountain Wilderness

19. Yolla-Bolly/Middle Eel Wilderness

A PM10* Nonattainment Areas

* PM10 = particulate matter 10 microns in diameter
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Focus on PM10
(PARTICULATE MATTER
SMALLER THAN 10
MICROMETERS)

Health and Welfare Effects of Prescribed Burning Pollutants

Criteria pollutants emitted from or formed as a result of prescribed fire include
particulate matter (PM10), oxides of sulfur and nitrogen, carbon monoxide and
ozone. Health effects associated with exposure to criteria pollutant levels
greater than the NAAQS vary, and include lung damage, the reduction of the
blood’s ability to carry oxygen, eye irritation, chest pain, nausea, and an
increased respiration rate. In terms of effects other than on human health
(termed welfare effects), recent studies indicate that some aspects of forest
health are adversely affected by several criteria pollutants produced by fire.
Additional research is necessary to determine the human health and welfare -
effects specific to prescribed fire emissions.

Many other noneriteria, but potentially toxic, pollutants are emitted by
prescribed fire, including polynuclear aromatic hydrocarbons (sometimes
referred to as PAHSs) and aldehydes. Effects vary from exposure to these
pollutants emitted during combustion. Some polynuclear aromatic
hydrocarbons are known or potential carcinogens; other components, such as
aldehydes, are acute irritants. Many of these air toxics dissipate or bind with
other chemicals soon after release, making it difficult to estimate human
expostre and consequential health effects, Additionally, the health and welfare
effects of air toxics released by prescribed burning or wildfires have not been
directly studied.

PM10 is a term used to describe airborne solid and liquid particles 10
micrometers or smaller in size. Because of its small size, PM10 readily lodges in
the Iungs, thus increasing levels of respiratory infections, cardiac disease,
bronchitis, asthma, pneumonia, and emphysema. The Environmental
Protection Agency is considering a more stringent NAAQS for PM10 because
recent studies indicate that the current NAAQS may not be adequate to protect
individuals with a greater sensitivity to these particulates. Typical sources of
PM10 include industrial processes, woodstoves, roads, agricultural practices,
and prescribed fires and wildfires.

The air quality analysis in this SEIS focuses primarily on the impacts of
particulate matter from prescribed burning. Particulate matter (PM10) is of the
most interest because of the large quantities emitted from fires, the potential
contribution of PM10 from prescribed and wildfires to pollutant concentrations
above the PM10 standard, the major reduction of visibility caused by PM10,
and the role PM10 plays as a carrier of other toxic pollutants.

Meteorological Factors

Weather patterns strongly influence air quality and smoke management by
controlling the dispersion of emissions from fires. The primary weather
conditions that affect dispersion are atmospheric stability, mixing height, and
transport wind speed. Atmospheric stability refers to the tendency for air to
mix vertically through the atmosphere. Mixing height is the vertical distance
through which air is able to mix. Transport wind speed is a measure of the
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ability of air to carry emissions away from a source horizontally. These three
factors determine the ability of the atmosphere to disperse and dilute emissions
that are released from prescribed fires and wildfires.

The physiography, or physical shape, of landscapes interacts with and controls
some weather patterns that influence emission dispersion. Many of the interior
basins of the Pacific Northwest (e.g., the Puget/Willamette Trough and the
Oregon and California Klamath Provinces) can trap emissions during periods
when the atmosphere is relatively stable and winds are light. The mixing
height is shallow, and pollutants may accumulate near the ground in these
basins. This atmospheric condition is most likely to occur at times from
November to March. However, little underburning or broadcast burning occurs
at this time of year. In other physiographic provinces, and during the
remainder of the year, prescribed burning is conducted when fransport winds
are not expected to carry emissions to smoke-sensitive areas in quantities that
affect Prevention of Significant Deterioration increments and visibility.
Furthermore, prescribed burning activities are coordinated with state and local
air quality agencies to ensure that atmospheric stability and mixing heights are
advantageous for dispersion.

Description of Natural Fire Regimes

Natural fire regimes vary widely between and within each province. However,
some generalizations can be made to characterize the role of fire in natural
ecosystem processes. These descriptions are based on knowledge of pre-
European settlement fire regimes derived from historical accounts, early forest
management inventories, and various imprints of fire on forest stands (e.g.,
stand ages and other tree ring data). Other discussions of the interactions
between fire and ecosystem processes may be found in Appendix B2,
Ecological Principles of Management of Late-Successional Forests, and in
Description of Physiographic Provinces and Results of Assessing the
Maintenance of a Functional and Interconnected, Late-Successional Ecosystem
earlier in this chapter. Natural fires regimes are briefly summarized below. To
facilitate this generalization, and to characterize the extent to which prescribed
fire may be used in forest management under each alternative, the provinces
are divided into three broad groups: moist, dry, and intermediate (see Figure
3&4-8). These are based primarily on climatic differences among the provinces,
although forest types and fire regimes may also be inferred from the groupings.

Historically, in the moist provinces within the range of the northern spotted
owl, large expanses of relatively unbroken late-successional forest were
common. Wildfires were generally large and infrequent. Though large, these
fires were patchy, leaving behind many islands of unburned or lightly burned
forest.

Fire has been the dominant forest disturbance factor in the intermediate
provinces. Fire return intervals and fire severity were highly varied. In the
warmer, drier areas, fire was more frequent and less intense. In these areas,
wildfire played an important role in stand dynamics. For example, age-class
distributions were altered with stand regeneration following wildfire. Wildfire
did not always result in complete stand mortality. Recent studies of fires in the
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Figure 3&4-8, Terrestrial physiographic provinces and climatic groups

Moist

Intermediate

Intermediate -

Moist Provinces

1. WA Olympic Peninsula
2. WA Western Lowlands
3. WA Western Cascades
7. OR Coast Range

8. OR Willamette Valley

Intermediate Provinces

5. OR Western Cascades
11. CA Coast Range

Dry Provinces

4. WA Eastern Cascades
6. OR Eastern Cascades
9. OR Klamath

10. CA Klamath

12, CA Cascades
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Oregon Western Cascade Province support this conclusion; fire killed 25 to 50
percent of trees within the areas burned, whereas 70 percent mortality (by basal
area) is defined as a stand-replacement fire (see Appendix B2, Ecological
Principles for Management of Late-Successional Forests). Surviving trees,
snags, and coarse woody debris are important components of developing old-
growth stands.

Fire has been the dominant natural disturbance factor within the dry provinces.
The distribution, abundance, and dominance of the major plant groupings
within the dry provinces reflect natural fire regimes to a greater extent than in
the other provinces. In the dry provinces, fire suppression allowed fuel
accumulations to become more continuous, both horizontally and vertically.
This has led to larger, higher intensity fires than would have cccurred under
pre-European settlement conditions. The absence of fire has decreased the
abundance of some old-growth forest types that are dependent on frequent,
low intensity fires. Forest types that are less fire resistant have become more
widely distributed. The stability of late-successional habitat is at risk without
proactive fire management within the dry provinces (Agee 1993).

Recent Prescribed Fire Use and Emissions

Prescribed fire use during the recent past was analyzed to assess the effect on
air quality of implementing the aiternatives in this SEIS. The years 1985
through 1992 were analyzed because prescribed fire use trends for this period
were representative of recent forest management practices, and because data
quality was reasonably good. Detailed reporting of prescribed fire statistics is
required in both Washington and Oregon in their State Smoke Management
Plans. For California, prescribed burning statistics are not maintained at a
single location, so data were obtained from each National Forest or Bureau of
Land Management District. Information regarding fuel consumed (in tons) by
burning in California was also more difficult to obtain, so estimates were made
based on average fuel consumption data for areas with similar fuel types in
Oregon.

Prescribed burning during the mid-to-late 1980's reflects a large amount of
burning to dispose of harvest residues (usually called “slash burning”) and to
reduce moisture stress and growing-space competition from other onsite
vegetation. Slash burning was used to reduce wildfire hazard and to prepare
harvested sites for planting. Very little (less than 10 percent} of the burning that
occurred from 1985 to 1992 was for ecosystem management purposes. From
1990 to 1992, PM10 emissions from prescribed burning declined rather sharply
in each of the three climatic groups (Figure 3&4-9). During that period, the
acreage requiring prescribed fire for slash burning and site preparation was
reduced due to decreased timber harvesting. Emissions also decreased with the
use of emission reduction techniques.

The air quality impact of prescribed burning during the 1985 to 1992 time
period is difficult to quantify. While burning forest resicdues can create large
quantities of particulate matter and other pollutants, this burning usually takes
place in relatively remote areas with infensities that vent smoke high into the
atmosphere where it is widely dispersed. '
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As one indicator of smoke impacts, Oregon Department of Forestry tracks
smoke intrusions into designated areas (primarily population centers). An
intrusion is defined as smoke from prescribed burning entering a designated
area at ground level. Intrusions do not necessarily violate air quality standards,
although they may cause public nuisances. The 1992 Oregon Smoke
Management Annual Report displays the trend in intrusions over the 1985 to
1992 period. The area burned and the number of intrusions per year have both
declined sharply in the early 1990’s (Figure 3&4-10). However, because only
smoke intrusions into designated areas are reported, potential impacts in very
small towns or rural areas close to forest lands may be overlooked. Increased
use of fire for ecosystem management may increase the number of intrusions
per year. In particular, intrusions may increase because it is difficult to vent
smoke from underburning into the upper atmosphere because of the low-
intensity burning required to protect the residual stand.

The 1991 and 1992 Oregon Smoke Management Annual Reporis also report
PM10 violations. The Oregon Department of Forestry analyzed burning and
weather conditions for the dates of violations and concluded that forestry-
related burning did not contribute to any violation in either year.

Prescribed burning can adversely impact visibility in Class I areas where
excellent air quality is an important value. Special remote-area monitoring in
Oregon during 1982 to 1984 showed that prescribed burning contributed 48
percent of the particulate pollution at one Class I monitoring site and 41
percent at another, demonstrating that impacts can be significant. Prescribed
fire use under any of the alternatives should foliow state visibility requirements

Figure 3&4-9. Trends in PM10 emitted from prescribed fires (1985 to 1992) by climatic group

PM10 (tons)
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Figure 3&4-10. Trend in area burned and smoke intrusions per year in Oregon
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to minimize impacts. Whether prescribed natural fire from unplanned ignitions
should be restricted for visibility protection is still under discussion by air
quality agencies.
ENVIRONMENTAL Estimation of Emissions by Alternative
CONSEQUENCES

Estimates of the expected annual acreage of prescribed fire use were calculated
for all federally managed lands for each of the alternatives in this SEIS (see
Table 3&4-16). Assumptions regarding the ecological need for prescribed
burning, the hazard reduction that might be necessary for risk management,
and the amount of prescribed burning necessary for site preparation were
made at this programmatic level. These estimates are very generalized because
many assumptions about the level of prescribed fire use for each land
allocation within each province cannot be validated until watershed and
landscape-level analysis or province-level planning are completed. Thus, air
quality analyses at more site-specific planning levels are critical in determining
the actual amount of prescribed fire that may be needed on the landscape.

The amount and type of prescribed burning projected under the alternatives
represent a shift in emphasis compared to historical uses of prescribed fire. In
the past decade, the majority of prescribed burning has consisted of broadcast
burning of logging slash for site preparation and management of competing
vegetation. Some of this burning simultaneously contributed to fuels hazard
reduction. In the alternatives, prescribed burning emphasizes ecosystem
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processes restoration, habitat restoration and maintenance, and hazard
reduction. Much of this burning would be underburning, in both natural and
managed stands. Burning for hazard reduction and site preparation may
frequently take place in stands with many more trees retained than previously
left after harvest, necessitating changes in prescribed fire techniques. Burning
piles of slash after harvest, or for hazard reduction, may be done during the
most favorable emission dispersion conditions. This continues a recent trend in
fuels management.

For emissions, the shift in emphasis from broadcast burning to underburning
has some inherent risks along with its advantages. Large areas may burn in
mosaics with varying fire intensity and severity. While this mimics natural
underburning, there are risks associated with retaining coarse woody debris;
the likelihood for reburning is increased, as is the possibility for a prescribed
burn to escape the planned burn area. Consequently, the potential for
additional, unanticipated emissions is also increased. Furthermore, costs
associated with the need for rapid extinguishment of smoldering fuels may be
high. Thus, fire management planning and risk assessment will need to become
more fully integrated into land management planning decisions as part of
ecosystems management.

Wildfire occurrence and risk are much greater in the dry and intermediate
province groups. Table 3&4-17 shows information on wildfire occurrence, acres
burned, and PM10 emissions from 1980 to 1989 in the Oregon and California
Klamath Provinces. Where extensive fuel hazard reduction by prescribed
burning is considered, a tradeoff analysis to compare emission levels from both

Table 3&4-16. Expected average annual acres of prescribed fire use by
alternative and climatic group

Alternative Moist  Intermediate Dry

1 6,232 7,087 32,502
2 7,367 7,706 38,584
3 7,019 7,270 67,546
4 6,525 7,680 38,352
5 7,217 8,399 42,219 :
6 7,467 8,203 40,857 °
7 10,508 9,327 ’
8 8,146 8,542
9 7,406 14,656
10 7467 8,153

Average (1985-92) 17,562 27,257

Average (1985-90) 20,673 31,928
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Table 3&4-17. Recent fire history and PM10 emissions in the Oregon and
California Klamath Provinces': wildfire occurrence, acres burned and
PM10 emissions (1980-1989)

Year Wildfires PM10 Emissions
(number) Acres (tons)
1980 1,289 11,376 1,229
1981 1,183 18,235 1,969
1982 955 6,515 704
1983 1,061 1,242 134
1984 1,439 4,276 462
1985 2,075 13,717 1,481
1986 1,443 4,010 433
1987 2,985 580,816 62,728
1988 1,594 38,429 4,150
1989 1,735 6,422, 694
Klamath Provinces 15,759 685,038 73,984
Total
10 Year Average? 1,576 68,504 7,398
5 Year Average® 1,966 128,679 13,897

1 Includes all federally managed lands, as well as lands protected by the States
of Oregon and California.

210 year average (1980-1989)

% 5 year average (1985-1989)
wildfire and prescribed fire is necessary. It is anticipated that by prescribed
burning under advantageous weather conditions, subsequent wildfire
emissions may be reduced due to a decreased amount of available fuel and a
lowered risk of large-scale wildfire. A tradeoff analysis will document this
reduction and the possible associated changes in air quality impacts.

A description of the dominant vegetative cover-type was available for each of
the physiographic provinces and land allocations. These descriptions were
used to assign preburn fuel loadings based on standardized values available
from the natural photo series. Fuel loadings were estimated for areas where
natural fuels dominated and where activity-generated fuels dominated.
Activity fuels may originate from timber harvest or thinning activities, and
they may be left in place or concentrated into piles before burning. Fuel loading
was estimated in two categories: woody fuels and litter /duff. Fuel
consumption was estimated specific to cover type and whether fuels were
natural or activity generated.
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EMISsiONS BY
ALTERNATIVES

STATE EMISSION
Repuction GoALs

Emission factors were assigned by vegetative cover type and by fuel treatment
activity (burning of activity fuels in place, burning fuels in piles, or ecosystem
burning). An emission factor for each fuel type and treatment type was
assigned based on current research and best professional judgement. Emission
levels for both PM10 and total suspended particulates (TSP) were calculated for
each alternative and the historical period of 1985 to 1992. Emission reduction
goals in Oregon and Washington and Prevention of Significant Deterioration
increments are described by TSP concentrations. PM10 is the unit of measure
for NAAQS, and has more influence on visibility.

Total particulate emissions and PM10 were calculated based on projections of
acres to be burned by alternative, on estimates of preburn fuel loadings by
caver type, on fuel consumption by fuel treatment alternative, and on emission
factors assigned based on cover type and fuel treatment alternative. These
estimates are displayed in Figures 3&4-11 and 3&4-12, and are compared to
PM10 estimates from prescribed burning during 1985 to 1992. PM10 emissions
are projected to decline for all alternatives.

Aggregated across the three climatic groups, Alternatives 3 and 9 have the
greatest potential impact on air quality, with each proposing to emit roughly 35
to 40 percent of the historic PM10 levels from prescribed burning (1985 to
1992). Alternatives 1 and 4 have the least potential impact on air quality, with
projected PM10 emissions from prescribed burning of approximately 15 to 20
percent of historic levels. The remainder of the alternatives are projected to
emit roughly 25 to 30 percent of historic PM10 levels from prescribed fire use.

Within the moist provinces of western Washington and western Oregon, PM10
emissions from prescribed fire would decline from the historic level of 4,658
tons per year, down fo 1,829 tons per year under Alternative 7, to a low of 908
tons per year under Alternative 1.

Within the intermediate climatic provinces covering the Oregon Western
Cascades and California Coast Range Provinces, PM10 emissions from
prescribed fire would decline from the historic level of 7,728 tons per year,
down to 2,024 tons per year under Alternative 9, to a low of 702 tons per year
under Alternative 1.

Within the dry provinces, PM10 emissions from prescribed burning are the
greatest, although they are still projected to be roughly 40 to 80 percent lower
than the historic level of 11,632 tons per year. Alternative 3 has the highest
PM10 emissions at 6,685 tons per year; Alternative 1 has the lowest PM10
emissions at 2,069 tons per year.

Washington and Oregon have established emission reduction geals for Total
Suspended Particulate ({TSP) emissions from prescribed burning. Each goal
calls for a 50 percent reduction in these emissions by the year 2000. To obtain
some indication of how future burning may impact emission reduction goals,
the emissions estimates for alternatives were converted to TSP and compared
to an adjusted Oregon TSP baseline. The Oregon estimate was adjusted
downward based on the portion of acres burned on federal lands between 1985
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Figure 3&4-11. Historical and projected average annual PM10 emissions by
alternative
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Figure 3&4-12, Historical (1985 to 1992) and projected average annual PM10 emissions
by climatic group and alternative
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and 1992. Comparison to the TSP baseline for the State of Washington was not
presented because the baseline is being revised. However, emissions under the
alternatives will be within the prorated federal proportion of the baseline. For
each alternative, projected emissions for the entire planning area are well
below the baseline value for historic burning. Therefore, it appears that fire use
in the future will not compromise the ability of states to reach prescribed
burning emission reduction goals. (California does not have an emission
reduction goal for particulate emissions.)

Mitigation Measures to be Considered or Required

Several strategies can be used to manage smoke from prescribed fires.
However, each prescribed burn within the planning area is different and
requires individual analysis to select the best available control method.

Alternative fuel reduction treatments, described under Emission Reduction
Techniques below, should be considered whenever they are compatible with
the land allocations’ resource management objectives. These fuel treatments are
expected to be effective in the rural/urban interface, and generally in the
matrix, Adaptive Management Areas, and Riparian Reserves.

EmissioN RebucTioN Emission reduction techniques reduce the amount of smoke produced from a

TECHNIQUES prescribed burn. The techniques used will depend on whether there is an
overstory of trees, activity fuels, or natural fuels. Emission reduction
techniques for prescribed burning can be can be categorized according to four
basic factors that determine the amount of emissions generated: (1) reduce the
number of acres burned, (2) reduce fuel loadings, (3) reduce fuel consumption,
and (4) optimize the flaming emission factor when burning,.

1. Reduce the Number of Acres Burned.

Perhaps the most obvious method to reduce emissions is to consider each area
and determine if prescribed burning is the most effective option for treatment.
In some cases, alternative silvicultural stand management methods, mechanical
treatment methods, or utilization may be viable alternatives for meeting
management objectives and eliminating the need to burn.

Density management through the use of thinning and understory removal will
improve stand conditions in some cases and may alleviate the need for
burning. Silvicultural activities may concentrate on the development of late-
successional characteristics and the prevention of large-scale disturbances by
fire, wind, insects and disease.

Manual freatment consists of hand piling, and may or may not include burning
fuels. This method is generally used for specific silvicultural and hazard
reduction objectives. Manual treatment-is labor intensive, which results in
increased costs. Usually it is not cost-effective in areas of heavy fuel loadings
and/or large areas. Burning piles can be done during periods of weather that
are more advantageous.
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Mechanical treatments reatrange and change the size and shape of the slash
(fuel) components. Mastication crushes and shreds small-diameter
concentrations of slash into a scattered layer of residue on the ground. This
level of treatment is generally sufficient for silvicultural objectives, but may not
significantly reduce wildfire hazard. Equipment is limited to slopes less then 30
percent. Application in areas with heavy fuel loading may not be feasible, and
mechanical treatments in natural stands may conflict with other resource
management objectives.

Chipping onsite may be used to treat slash. Chipping can range from labor
intensive to highly mechanized operations. Residuie can be spread onsite or
hauled away depending on local chip market conditions.

Piling residue can be accomplished by various types of machinery. Piling can
be used for all levels of fuel concentrations depending on the type of
equipment. Terrain and soil conditions are the limiting factors. While some
grappler machines are made for slopes in excess of 30 percent, cost becomes a
critical issue. Burning piles can be done during periods of weather that are
more advantageous.

2. Reduce Preburn Fuel Loading,

If prescribed fire is determined to be the optimal treatment for an area,
reducing the fuel loading before the burn will often reduce the fuel available
for consumption, and consequently the emissions produced. Increased
utilization, whole-tree yarding, firewood sales, and yarding unmerchantable
material off the unit are several methods to reduce the fuel loading.

Because of new technology, there are more opportunities for increased
utilization of residue. For example, some lumber mills are able to use bole
wood down to a 4-inch diameter. However, this may conflict with guidelines
for retention of coarse woody debris. Firewood is still a major use market.

3. Reduce Fuel Consumption.

Burning under conditions that reduce the proportion of biomass that is
consumed will lower the emissions produced. The objective should be to burn
only the biomass that needs to be burned. This can be accomplished by:
burning when woody fuel and duff moisture contents are high, increasing the
rate of mop-up, isolating large fuels and stumps from burning, burning only
fuel concentrations, burning when fuel moisture is high in large fuels, and
using high-intensity firing techniques.

4, Optimize Flaming Consumption Emission Factor.

There are ways to conduct a prescribed fire that will lower the applicable
emission factor, thus lowering the total emissions produced. Three primary
methods for lowering the emission factors are: (1) shifting from broadcast
burning to pile burning, (2) employing high-intensity firing techniques, and (3)
using back-firing techniques.
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Emission MONITORING

5. Favorable Weather Conditions.

Managing smoke emissions may include transporting smoke away from
sensitive areas, and diluting emissions by projecting the smoke plume into
transport winds. Burning during the spring has afforded the greatest
opportunity to mitigate prescribed fire smoke impacts, because atmospheric
instability and persistent transport winds are common. Most prescribed
burning in the dry and intermediate provinces is accomplished from March
through June. Fuel moisture is optimal for emission reduction during this
period. Broadcast burning in the Oregon Coast Range Province extends into the
summer and early fall months to take advantage of easterly winds that
transport smoke away from smoke sénsitive areas. Fall and winter temperature
inversions often restrict pollutants to ground level when burning takes place
under the inversion layer. Winter burning that follows the requirements of
state smoke management plans normally does not impact smoke sensitive
areas because burning is done above the inversion layer.

An emissions information system is used by the States of Oregon and
Washington to quantify prescribed fire emissions and to track emission
reductions within their jurisdictions. Land managers have an obligation to
complete smoke management reports and apply appropriate mitigation
measures to reduce potential impacts on air quality. Managers can use
available computer software such as CONSUME (Ottmar et al. 1993), SMSINFO
(Ottmar et al., in press), and PUFF (Hardy et al. 1993) to estimate fuel
consumption, emissions, and smoke dispersion from prescribed burns.

Additional Evaluation and Planning Needed

This SEIS is programmatic and covers a large geographic area (24.5 million
acres of federal lands) encompassing hundreds of land management units.
Information contained in this SEIS is, therefore, generalized. A number of
important changes to forest management practices are also proposed. Because
of the broad scope and suggested revisions to forest management, further
evaluation and planning are necessary at subsequent planning levels.

Environmental analyses for the use of prescribed fire should address the
following key points:

1. Assess the need for burning compared to alternate fuel reduction or site
preparation methods such as scarification, and piling and yarding
unmerchantable material;

2 Quantify the amount and types of material, and acreage to be burned;

3 Describe the type of burn proposed (e.g., broadcast, pile, understory);

4 Quantify emissions of air pollutants;

5. Describe mitigation measures to reduce emissions;

6. Describe applicable regulatory, permit and smoke management
requirements;
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7. Describe and quantify air quality impacts on downwind communities and
discuss visibility impacts in Class I areas;

8. Model downwind concentrations of pollutants to document compliance with
NAAQS, Prevention of Significant Deterioration increments (if applicable),
and visibility impacts in Class [ areas (if affected); and

9. Describe the existing monitoring network. If needed, develop a plan to revise
or expand monitoring to ensure that the impacts of prescribed burning on air
quality are measured.

All levels of planning should assess air quality impacts using these steps. In
recognition of the limitations of current models for determining impacts from
prescribed burning, other quantitative or qualitative means should be
employed in the absence of an appropriate model. Modeling of downwind
concentrations of pollutants (point number 8 above) was not possible for this
SEIS with the available technology, but should be completed in future planning
efforts using the best available models as they are developed. Also, at
subsequent planning levels (province, watershed and landscape, and site and
project), more site-specific detail should be incorporated.

Currently, review and planning efforts under the National Environmental
Policy Act occur at the regional, District or National Forest, and unit-specific
level. Changes in forest management proposed in this SEIS, such as the type of
prescribed burning conducted, may dictate that future environmental analyses
be based on physiographic provinces or watersheds. Watershed-level analysis
procedures are under development, and responsibie agencies should
incorporate future air quality planning into these efforts.

To achieve the air quality goals set forth in this SEIS, local, state and federal
agencies will need to coordinate and cooperate to a greater extent. The
interagency efforts for developing this SEIS should be continued and expanded
to subsequent planning levels.

The characterization and quantification of emissions (e.g., plume direction and
pollutant concentration) from prescribed fire are critical when evaluating
impacts on human health and the environment. Estimates of the emissions
from prescribed fire associated with the forest management described in this
SEIS are limited. Emissions factors and consumption rates for underburning
need to be developed. Also, new photo series to characterize the fuel loadings
and conditions in stands proposed for burning under ecosystem management
need to be developed. Further analyses of emissions on smaller, more specific
geographic units are required by law and regulation.

Further analyses should also include the application of available air dispersion
models in order to understand and estimate the downwind impacts on air
quality from prescribed fire. Models currently available, such as PUFF and
SASEM, vary in scope and function, and none have been extensively field
tested to verify accuracy in predicting downwind pollutant concentrations.
Also, current models cannot accurately predict the dispersion of smoke plumes
in mountainous terrain. In order to refine smoke dispersion models,
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improvements in the emissions decay constant, plume rise modeling, and |
surface wind predictions must be completed. Future planning efforts should
use the most appropriate air quality model.

Finally, differences in smoke production from prescribed fire versus wildfire
need to be assessed through a tradeoff analysis which will enable managers to
make informed decisions regarding managed fire, wildfire, and air quality.
This analysis will demonstrate the amount of prescribed burning that will
result in the lowest total level of emissions, when considering both prescribed
fire and wildfire emissions.

Several different monitoring networks currently measure air quality in the
planning area. The most extensive of these is the State and Local Air
Monitoring Stations/National Air Monitoring Stations. Operated by the states,
this monitoring network is used to determine whether the National Ambient
Air Quality Standards are met. Monitors in this network are concentrated in
population centers. Federal agencies are also operating IMPROVE monitors at
five sites within the planning area. IMPROVE monitors measure total PM10,
changes in visibility, and have filters that can be analyzed to determine the
relative contribution of different sources of PM10. Federal agencies are also
monitoring pollutant concentrations during prescribed fire operations. In
addition to monitoring pollutant concentrations, state and federal agencies
collect information on acres burned, moisture content of fuels, and other
measures.

Monitoring is essential to managing prescribed fire operations, verifying

. models, and assessing impacts. The responsible agency should review the

monitoring plan and network for each planning area, and revise or expand
monitoring, if necessary, to determine the adequacy of the monitoring system.
The responsible agency should also identify sensitive receptors to include in
their monitoring program for each Air Quality Related Value. Monitoring
programs aimed at detecting or predicting air pollution impacts on these
values must take into account the complexity of the interrelationships among
ecosystem components.

To more accurately assess the local and subregional air quality effects of forest
ecosystem management proposed in this SEIS, and to ensure that air quality
impacts from prescribed burning for ecosystem management are quantified
and minimized, a cumulative impacts analysis should be prepared at each
planning level. The analysis should evaluate the cumulative impacts of
individual burns on regional and subregional air quality. At a minimum, the
analysis should include consideration of the direct, indirect, and cumulative
impacts of emissions from fire on human health and the environment,
including any potential effect on visibility and regional haze. A cumulative
impacts analysis may also consider the impact of prescribed burning on
wildfire emissions.

The value of a cumulative impacts analysis will depend largely on selecting the
appropriate planning level and geographic boundaries for the analysis. The
appropriate planning level to conduct a cumulative impacts analysis is not
defined in this SEIS, nor are the parameters for establishing geographic
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boundaries for such an analysis. Both of these planning elements will vary
depending on local, state, and federal (e.g., Environmental Protection Agency,
Forest Service, and Bureau of Land Management) involvement, resources, and
potential health impacts. Factors to consider when establishing the geographic
boundaries for a cumulative impacts analysis include whether the action will
result in impacts that cross political boundaries, and whether the action will
affect sensitive air quality regions (i.e., Class I areas and nonattainment areas).

Conformity Determinations

Conformity determinations evaluate whether federal actions comply with State
Implementation Plans. Some of the most stringent provisions in the applicable
plans contain emission reduction goals to remedy visibility impairment and to
reduce ambient levels of particulate matter; both Washington and Oregon have
adopted 50 percent particulate matter emission reduction goals into their State
Implementation Plans. Their goals are to achieve these reductions by the year
2000. In fact, these goals were achieved for both states by 1986. In addition, the
projected particulate matter emissions for all of the SEIS alternatives are less
than those emitted in Washington and Oregon for the years when they attained
their goals. This supports the determination that all of the SEIS alternatives will
be consistent with the Washington and Oregon state plans. Washington and
Oregon also have Smoke Management Plans in their State Implementation
Plans that regulate the conditions and procedures for prescribed burning.
Federal actions must comply with the provisions in these Smoke Management
Plans. Based on the broad level of analysis in this SEIS, it is unlikely that any of
the proposed alternatives will violate the provisions in these Smoke
Management Plans.

In California, no state wide particulate matter emissions reduction goal exists,
and there are no PM10 nonattainment areas in the California portion of the
SEIS planning area. Some of the local air pollution control districts within the
planning area have adopted Smoke Management Plans, but these have not
been adopted into the State Implementation Plan.

The projected reduction in estimated aggregated emissions compared to the
1985 to 1992 baseline makes it reasonable to conclude that, at this scale, the
proposed alternatives will not degrade air quality, nor violate the applicable
State Implementation Plans. However, due to the broad scale of these actions,
projected emissions cannot be accurately quantified. Thus, an overall
conformity determination for the alternatives in this SEIS cannot be made at
this time. Aggregating emissions over the entire planning area masks
subregional and subprovince level conditions and impacts. Therefore, the
Forest Service and the Bureau of Land Management will conduct additional
conformity determinations and cumulative impacts analyses at subsequent
planning levels where emissions can be more accurately quantified and
reasonably forecasted. In particular, fufure analyses will evaluate the effects of
province-level and project-specific prescribed burning on nonattainment areas.
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Water Quality

Water quality and ecosystem health are closely linked. Changes in any of the
chemical, physical, and biological properties of water can directly affect people,
fish, wildlife, and overall ecosystem functions and values. Waters flowing from
forested areas administered by the Forest Service and Bureau of Land
Management have a number of beneficial uses, including providing domestic,
industrial, and agricultural water, recreation opportunities, fish and wildlife
habitat, and power production. However, most interest in water quality in the
forested areas within the range of the northern spotted owl has centered on
providing suitable conditions for aquatic species, particularly the salmonids.
The section on Current Aquatic Conditions in this chapter discusses the
affected environment for salmonids and other aquatic species, and provides
water quality assessment information for the range of the northern spotted owl.

Water quality plays an important role in ecosystem function on federal lands.
Primary factors affecting water quality are erosion and subsequent
sedimentation resulting from natural and management-induced disturbances
such as timber harvest, road construction, stream crossings, high intensity fires,
and increased temperatures resulting from removal of riparian vegetation that
shades streams. Other factors include nutrients, herbicides, pesticides, organic
debris, and altered streamflow. The objectives of the Clean Water Act are “to
restore and maintain the chemical, physical, and biological integrity of the
Nation’s waters.” Biological and physical integrity includes aquatic dependent
flora and fauna and the functions that sustain them. The objectives of the
Aquatic Conservation Strategy are similar to those of the Clean Water Act,
focusing on the maintenance of the physical and biological functions of aquatic
systems.

The Clean Water Act directs federal agencies to comply with state water
quality requirements to restore and maintain water quality necessary to protect
beneficial uses such as public water supply, recreation in and on the water, and
protection and propagation of fish, shellfish, and wildlife. The Forest Service
and Bureau of Land Management are the designated management agencies
within the range of the northern spotted owl, charged with implementing and
enforcing natural resource management programs for the protection of water
quality on lands they administer. Most of the water quality problems
associated with activities on these lands fit into the category of nonpeint source
pollution. Nonpoint sources of pollution may result from activities and events
that alter vegetation or disturb the ground and are frequently hard to trace to a
single point of origin. Management actions that cause nonpoint source
pollution and point sources of pollution, such as mine adits and tailings
impoundments, are subject to state water quality requirements under the Clean
Water Act.

Under the Clean Water Act best management practices (BMPs) are water
quality protection measures developed by the Forest Service and BLM to attain
and maintain state water quality goals and objectives. These practices are
certified by the state agency with water pollution control authority, approved
by the Environmental Protection Agency, and included in current plans and
draft plan preferred alternatives for lands administered by the Forest Service
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and BLM. All activities on these lands must adhere to the plans’ best
management practices. This SEIS identifies protective measures for water
quality, such as Riparian Reserves and Key Watershed designations, that in
many cases are more stringent than formally certified and approved best
management practices and should help exceed water quality goals and
objectives. The term best management practices, as used in this SEIS" water
quality section, refers to both formally approved best management practices
and the watershed protection measures proposed under the Aquatic
Conservation Strategy.

i
The Coastal Zone Act Reauthorization Amendments require that states with
federally approved coastal zone management programs to develop coastal
nonpoint pollution control programs by 1996, The geographic area includes
those watersheds affecting coastal zones and estuaries within the range of the
northern spotted owl. The purpose of the program is to implement
management measures for nonpoint source pollution by more fully integrating
federal, state and local authorities. The programs are to contain enforceable
policies and mechanisms to ensure the implementation of the management
measures. Plans and activities undertaken by federal agencies are to be
consistent with these programs.

A number of public water systems have their surface water sources originating
on lands administered by the Forest Service and Bureau of Land Management.
These systems must comply with various requirements of the Safe Drinking
Water Act (40 CFR 141.70-.75) including the Surface Water Treatment Rule.
Whether a system attempts to meet the Surface Water Treatment Rule criteria
(which would allow it to remain unfiltered) or provides filtration, maintaining
the highest water quality in its source water will enhance the water system’s
ability to meet the Safe Drinking Water Act's requirements, provide adequate
public health protection, and reduce treatment costs.

Methodology

Under the Clean Water Act, states adopt water quality standards. Water quality
standards consist of designated beneficial uses for the waters of the state as
delineated in the states’ administrative rules, and criteria to protect the
beneficial uses. Typical beneficial uses include primary and secondary contact
recreation, water supply, and warm and cold water biota. Criteria may be
constituent concentrations (e.g., turbidity, temperature), levels, or narrative
statements (e.g., no discharge of materials in concentrations harmful to human
health or aquatic life) representing water quality that supports a particular use.
The water quality standards also include an antidegradation policy protecting
existing uses and waters of high quality.

The success of site-specific projects in meeting water quality standards depends
on the effectiveness of the best management practices applied for those
projects. For example, the establishment of Riparian Reserves is a best
management practice designed to help achieve water quality standards
through shade-related maintenance of water temperatures and reductions in
sediment delivery to the streams. Other practices, such as Late Successional
Reserve allocations and road mileage restrictions in Key Watersheds, will also
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help maintain water quality and beneficial uses. Monitoring the effectiveness of
best management practices will determine if those practices are resulting in
water quality protection, that is, ylelding water that meets water quality
standards. If found ineffective, the best management practices will be revised
or management activities will be altered. The application of best management
practices alone cannot ensure that Clean Water Act requirements are being met.
The adaptive management process, which consists of planning, monitoring,
evaluation, adjustment, research, and iniplementation, is the iterative process
that will be used for validating and, where appropriate, revising best
management practices.

If the application of best management practices or technology-based controls
(e.g., metal precipitators, secondary treatment of wastewater) cannot achieve
designated water quality standards,a water body is classified as “water quality
limited.” Under Section 303(d) of the Clean Water Act, states must list those
waters which are water quality limited and establish total maximum daily
loads for these waters. To establish total maximum daily loads, the state must
first determine the amount of pollutants a water body can safely assimilate,
then allocate this amount to the various pollution sources. For example, a river
in a watershed with an established total maximum daily load for sediment
could have a portion of the total sediment load allocated to grazing, timber
harvest, roads, background levels, and other sources of sediment within the
watershed. If restoration projects resulted in a reduction of sediment from a
source (i.e., road) within a watershed, then the amount of sediment allocated
for other sources, including new projects, could be adjusted. Watershed and
cumulative effects analysis for site-specific projects, together with the adaptive
management process, will be implemented to closely parallel the approach for
conducting total maximum daily loads.

Section 319 of the Clean Water Act requires each state to complete a water
quality assessment and to develop a management program to control the
addition of pollutants from nonpoint sources. These assessments identify water
that cannot reasonably be expected to attain or maintain applicable water
quality standards or goals without further control of nonpoint sources. The
nonpoint source management program identifies best management practices
and programs to reduce nonpoint source pollution. If a state determines that a
federal project or program is not consistent with the provisions of its nonpoint
source program, the federal agency must make efforts to accommodate the
state’s concerns, :

Effects

The current plans and draft plan preferred alternatives for lands administered
by the Forest Service and BLM address the potential effects of existing
management activities on water quality. These plans generally correspond to
Alternative 7 of the SEIS (see Chapter 2) and provide land allocations and
standards and guidelines for controlling water quality impacts that are in most
cases less stringent than the water quality protection measures proposed by the
Aquatic Conservation Strategy in the SEIS. In those cases where current plans
and draft plan preferred alternatives for lands administered by the Forest
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Service and BLM provide greater water quality protection than the Aquatic
Conservation Strategy, the current plans and draft plans’ water quality
protection measures will be applied.

The effects to water quality under the alternatives vary depending on the
acreages and distribution of the various land allocations and the type and
location of land-disturbing activities occurring under the alternative. The most
significant factors related to potential water quality effects for each alternative
are the Riparian Reserve scenarios, the level and location of road building, and
the amount and method of timber harvest permitted. Alternatives 1, 4, and 9
would have the least adverse effects to water quality. Alternatives 2, 3,5, 6 and
10 have the potential for comparatively greater effects to water quality than
Alternatives 1, 4, and 9, primarily because they provide less protection for
intermittent streams in Tier 2 Key Watersheds and non-Key Watersheds.
Alternatives 7 and 8 have the greatest potential to impact water quality of the
10 alternatives analyzed in this SEIS. Based on the Riparian Reserve scenarios
and other components of the Aquatic Conservation Strategy, all of the
alternatives except 7 and 8 are expected to maintain or improve water quality,
although watershed recovery rates would be quickest for Alternatives 1, 4, and
9. Subsequent analysis at the province, watershed, and site-specific levels will
be needed to support development and implementation of water quality
protection measures.

The level of water quality protection under Alternatives 1, 4, and 9 should also
benefit water supply systems within and downstream from lands administered
by the Forest Service and BLM. Although additional NEPA analysis will be
needed to assess the effects of site-specific projects on water supply systems,
the Riparian Reserve scenarios and other components of the Aquatic
Conservation Strategy under these three alternatives should contribute to the
ability of water systems to remain unfiltered and comply with Safe Drinking
Water Act requirements.

Adverse cumulative effects to water quality and water supply systems would
be the greatest under Alternatives 7 and 8 and the least under Alternatives 1, 4,
and 9. The level of cumulative effects for Alternatives 2, 3, 5, 6 and 10 would
fall somewhere between the prior two groups of alternatives. The difference in
cumulative effects among alternatives is primarily a function of the
alternatives’ proposed level of land disturbance (e.g., roads, harvest levels) and
the degree of Aquatic Conservation Strategy adoption. The broad scale
application of the full Aquatic Conservation Strategy within the range of the
northern spotted owl will significantly reduce the potential for adverse
cumulative effects to water quality. Land disturbances will be more localized
and related primarily to land allocations and the standards and guidelines that
apply. Cumulative effects will be further addressed in subsequent analyses and
for tiered plans and projects.

Nonfederal Lands

Many of the watersheds within the range of the northern spotted owl include a
mixture of federal, state, private, and tribal and Indian owned lands. Federal
lands are frequently located in the upper portions of watersheds and make a
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significant contribution to the maintenance of water quality and beneficial uses
on downstream nonfederal lands. However, the role of nonfederal landowners
is significant because water quality protection on federal lands alone may not
ensure attainment of water quality standards downstream. Management
practices and water quality protection measures for nonfederal lands are
important because water withdrawals, discharges to streams, modifications of
streamside habitat, and population densities are generally greater on
nonfederal lands than on federal lands. A comprehensive approach to water
quality protection for nonfederal and federal lands would help meet water
quality goals and maximize the resource management opportunities within the
planning area.

Riparian Reserves and the other components of the Aquatic Conservation
Strategy would provide greater protection of water quality, fish habitat, and
riparian areas than is currently required for nonfederal lands, particularly for
Alternatives 1, 4, and 9. Significant timber harvest within the riparian
management areas on nonfederal lands is allowed, and the width of the state
required riparian zones is narrower, particularly for intermittent and smaller
perennial streams. (See the FEMAT Report, Appendix V-K, for a detailed
description of state forest practices.) State timber harvest practices do recognize
the importance of water quality protection and have included more stringent
water quality protection measures than in the past. Province and watershed
analyses, site-specific cumulative effect analysis, total maximum daily loads,
and the federal consistency provisions of Section 319 of the Clean Water Act
represent opportunities for all landowners and agencies to more closely
coordinate their activities and cooperate in achieving water quality goals.

Long-Term Soil Productivity

AFFECTED Soil is a highly variable and complex layer of unconsolidated material. It

ENVIRONMENT consists of aggregates, airspace, water, chemicals, gases, organic material,
living organisms, and rock fragments. The combined influences of time, parent
material, climate, living organisms, and the topography of a site interact to
form soils with unique sets of physical and chemical properties that determine
the productivity of each soil. Natural soil productivity varies widely across the
range of the northern spotted owl due to soil properties (e.g., nutrient status,
depth, coarse fragment content, texture) and site characteristics (e.g., elevation,

- aspect, slope gradient). Soils located within the northern spotted owl’s range

that have relatively high annual precipitation and moderate mean annual
temperature, are some of the most productive soils in the world; these soils
typically occur at lower elevations west of the crest of the Cascade Range. Soils
with lower productivity typically have colder mean annual temperatures
(shorter growing seasons) and/or receive relatively low average annual
precipitation. These soils are more prevalent at higher elevations and east of
the crest of the Cascade Range. Generally, soils in the Oregon and California
Klamath Provinces are intermediate in productivity, when compared to soils
located in provinces to the north and west of the Cascades crest, and those
provinces located at higher elevations and/or east of the Cascades crest. Within
each physiographic province, the more productive soils are typically found on
valley bottoms, lower ends of slopes, slope benches, and broad ridgetops.

3&4-108 1 Final Supplemental Environmental Impact Statement



Affected Environment and Environmental Consequences

Soils provide many functions such as storage and conveyance of water to
streams and lakes, and providing a medium for plant growth and biological
activity (e.g., arthropods, bacteria, mycorrhizal fungi). Soil productivity isa
soil’s ability to produce vegetation. Long-term forest soil productivity is the
capacity or suitability of a soil to establish and grow a plant species and
community over time, primarily through nutrient availability and available
plant moisture. Ecosystem structures and functions ultimately depend on
productive soils. A number of soil properties (organic matter content, nutrients,
texture, structure, porosity and its influence on available moisture and oxygen;
and depth} are recognized as important for végetative growth. Forest dynamics
such as fire, wind, and succession, affect soil organic matter accumulation and
cycling, which in turn affects long-term soil productivity. Both amount and
composition are important characteristics of the surface organic layer.
Conservation of small materials (needles, leaves, twigs) is important for soil
total nitrogen because these materials have the highest concentrations of
nitrogen. Large materials (e.g., coarse woody debris, stemns, large branches) are
important for healthy soil biclogy because they influence soil nutrient
availability and soil moisture.

Soil organisms interact with each other and their environment and play a
fundamental role in many site processes. Soil organisms promote carbon
cycling, nutrient transfer, water availability, vegetation vigor, and maintenance
of soil structure. Most biological fixation of nitrogen in ecosystems occurs
because of soil organism activity. Mycorrhizal fungi increase the absorbing
surface area of roots, which directly increases the total soil volume that can be
explored for nutrients and water. Mycorrhizal fungi and other microbes affect
soil structure by helping bind soil particles into water-stable aggregates which,
in turn, create soil volume with stable and adequate pore space. Soil pores are
essential for adequate movement of water and air required by plants and soil
organisms.

Soils within the range of the northern spotted owl vary considerably within
and between watersheds, river basins and physiographic provinces. The
following discussion gives a broad overview of the diversity of soil types
within and between physiographic provinces.

-

Olympic Peninsula Province

Soils on the Olympic Peninsula span a wide temperature range due to the
range in elevation and aspect. The orographic uplift effect, and a resultant rain
shadow on the east side of the Olympic Range, create another range of soil
moisture regimes. The highest elevations are composed mostly of rock
outcroppings and young, shallow soils with low annual biological rates and
nutrient capital. Mid-elevation soils have been influenced by glaciation and are
developing from glacial deposits, as well as from local, residual materials.
These mid-elevation soils vary in depth from shallow /rock outcrop complexes
(steep slopes, drainage heads, and debris avalanches trails) to deep (gentle
slopes, fans composed of debris flow deposits). Soils at low elevations are
developing in alluvial deposits, glacial deposits, and/or residual materials.
Typically, soils in the mid and low elevations are highly productive with high
levels of organic material on the soil surface.
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Washington Western Lowlands Province

This province contains two major areas with different geology, landscapes, and
soils. One area is the Puget Trough and associated lowlands. Seils in this major
area are relatively young because most are forming from glacial and alluvial
materials. The glacial materials vary from outwash deposits, to moraines
(residual deposits left by receding glaciers), to till. The glaciated materials
extend south to the area between Olympia and Centralia. Soil moisture and
temperature regimes are relatively constant while coarse fragment content,
depth, and drainage are major variables that determine soil productivity in this
area. The second major area in this province is the Southwest Washington
Coast Range. Soils in this second area are developing predominantly from
sedimentary bedrock parent material. This major area has highly productive
soils due mainly to climate. Soil moisture and temperature regimes are very
favorable for soil biological activity. Soil depth and coarse fragment content are
dominant factors influencing productivity for this area.

Willamette Valley Province

Soils in this province developed predominantly from alluvial material. Soil
temperature and moisture regimes do not vary much. Soil drainage is a major
factor that determines soil productivity. Human induced actions have altered
most of the valley’s natural drainage, affecting the soil productivity.

Washington and Oregon Eastern Cascades Provinces

Soil moisture and temperature regimes are predominant factors that influence
soil productivity in these provinces. The higher elevations have cold
temperature regimes which inhibits soil biological activity. Soils are relatively
young due to geologically recent glaciation and/or volcanic deposition.
Glaciation is a predominant factor in soil formation for higher elevations in
these provinces. Shallow soils and rock outcrops occur on the steep-sided

. valleys carved by glaciers. Glacial deposits compose the parent material for soil
development in higher elevation valleys. Volcanic deposition (e.g., lava flows,
ash/pumice deposits ) also creates areas with shallow soils and rock outcrops
on gentle to steep slopes. Plant available soil moisture becomes less in the
eastern portion of these provinces. Soils in these provinces are intermediate in
inherent productivity and resiliency when compared to soils of other
provinces.

California Cascades Province

Soils in this province are drier, and therefore, are less resilient than seils in the
Oregon and Washington Eastern Cascades Provinces. Otherwise, these soils are
similar to the ones described above.

Washington and Oregon Western Cascades Provinces

Soils in this province are geologically older (better developed) and some of the
most highly productive. Soil moisture varies; the southern portion is drier but
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still very productive. Soil temperature regimes vary; cold temperature regimes
and lower soil biological activity occur at higher elevations.

Oregon Coast Range Province

This province has highly productive soils due mainly to climate. Soil moisture
and femperature regimes are very favorable for soil biological activity. The less
productive soils occur at high elevations. Soil depth and coarse fragment
content are dominant factors that influence soil productivity in this province.

Oregon and California Klamath Provinces

Soil moisture regimes for these provinces are generally drier than the Oregon
and California Coast Range Provinces to the west. Soil moisture tends to be
even less in the eastern portion of these provinces. Inherent productivity tends
to be intermediate when compared to other provinces. Soil parent material
plays a major role in productivity for these provinces. Soils developing from
some of the parent materials (e.g., serpentine) have low productivity due to
chemical imbalances. Soils developing from other parent materials (e.g.,
granite) are droughty due to their coarse textures and low moisture-supplying
capabilities (low water storage capability).

California Coast Range Province

This province has highly productive soils due mainly to favorable moisture and
temperature conditions related to the climate. Soil biological activity and site
organic material levels are high.

Effects of Alternatives on Long-Term Soil Productivity

Long-term soil productivity is the capability of soil to sustain the inherent,
natural growth potential of plants and plant communities over time. Ecosystem
structures and functions ultimately depend on a productive soil resource.
Maintenance of long-term soil productivity is widely recognized as a basic
requirement of forest ecosystem management. The extent to which long-term
soil productivity is affected by management activities is not precisely known
because of the site variables involved, and the limited number of investigations
that have occurred. However, it is known that forest management practices
have the potential to reduce natural productivity if certain operating guidelines
are not followed. Some researchers suggest that productivity may not be
sustainable under management regimes with intense and frequent harvesting,.
Intense and frequent harvesting would also affect long-term productivity on
high-productivity sites. Implementation of soil management prescriptions and
best management practices should prevent unacceptable degradation of the soil
resource and related productivity. Monitoring and incorporating the latest
information will determine whether the prescriptions and best management
practices are effective and being correctly applied.

Both soil and nonsoil factors influence soil productivity. Forest management
activities do not influence nonsoil factors, such as geology. Soil factors that can
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be modified by management activities are soil moisture, soil aeration, organic
matter content, nufrient availability, and soil biology.

Soils occurring within the range of the northern spotted owl differ in their
resiliency and sensitivity to natural and management-induced disturbances.
Generally, long-term productivity is more resilient for the higher productivity
sails.

The potential effects of current plans and draft plan preferred alternatives on
long-term soil productivity are addressed in the respective agency planning
documents. The types of management activities, and conditions under which
they occur, determine effects on soil productivity. Determining the suitability
of specific soils for management practices is an important first step in
preventing or minimizing soils-related adverse impacts. This determination
will be accomplished during the review of specific projects.

Some management practices can enhance soil productivity on sites that have
been disturbed in the past. Areas that have been compacted by previous
activities could be tilled to improve soil aeration, infiltration, and percolation.
Fertilization (typically nitrogen addition) could help restore the nutrient status
for areas where excessive amounts of organic materials such as coarse woody
debris have been removed or reduced by fire. Few management practices that
increase natural, long-term soil productivity are practical. Fertilization could
possibly increase natural amounts of site organic matter accumulation, but this
effect may only be transient.

The most common types of management disturbances that affect soils and
related long-term productivity include soil displacement and compaction,
erosion (surface and mass wasting), and alteration of nutrient status and soil
biology. Late-Successional Reserves, Riparian Reserves, and Administratively
Withdrawn Areas have the highest probability of maintaining long-term soil
productivity because they will have the least amount of management-induced
disturbance. Most management, primarily timber harvest, will occur in the
matrix. Thus, soils within the matrix will have the highest amount of
management-induced disturbance, and, therefore, have the lowest probability
of maintaining long-term soil productivity. However, implementation of
appropriate soil management prescriptions and best management practices
should prevent unacceptable degradation of the soils resource and related
long-term productivity. '

Alternatives 7 and 8 have the most acreage in the matrix and therefore, the

- highest potential to adversely affect long-term soil productivity. Ground-

disturbing activities affect long-term soil productivity by influencing: (1) soil
bulk density (untilled skid trails); (2) soil displacement through road building
and skid trails; (3) erosion by exposure of mineral soil, road placement and
drainage; (4) nutrient status (removal of organic material by prescribed
burning, intense utilization); and (5) soil biology. Alternatives 1 and 4 would
have the least amount of soil disturbance resulting from management actions
because they contain the most Late-Successional Reserves and thus, would
have the highest probability of maintaining long-term soil productivity.
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Alternatives 2, 3, 5, 6, 9, and 10 would have intermediate levels of disturbance
and probability relative to the previously described alternatives. These
alternatives have less acreage within reserves but more acreage in the matrix
than Alternatives 1 and 4.

Each alternative developed for managing federal lands within the range of the
northern spotted owl would reduce the acreage of soil-disturbing management
activities when compared to acreages of similar management activities under
current plans and draft plan preferred alternatives. Fewer acres will be clearcut
and broadcast burned, thus conserving more organic matter fo maintain the
nitrogen cycle. Management-related effects to soil bulk density would be less
than under current plans and draft plan preferred alternatives due to Iess
management activity on fewer acres. Less soil removal and displacement,
primarily by road construction, would occur under all alternatives except
Alternative 7.

PROCESS FOR ASSESSING EFFECTS OF ALTERNATIVES ON
SPECIES HABITAT SUFFICIENCY ON FEDERAL LLANDS
WitHIN THE RANGE OF THE NORTHERN SPOTTED QWL

INSTRUCTIONS TO
THE FOREST
EcosystEm
MANAGEMENT
AssSeSSMENT TEAM

The Forest Ecosystem Management Assessment Team was instructed by the
Forest Conference Executive Committee “to identify management alternatives”
that attain the greatest economic and social contributions from the forests and
also “meet the requirements of the applicable laws and regulations, including
the Endangered Species Act, the National Forest Management Act, the Federal
Land Policy and Management Act, and the National Environmental Policy Act”
(see Appendix C).

The Assessment Team was not asked to interpret the applicable laws and
regulations or to indicate whether a particular alternative satisfied those
requirements. The instructions included developing alternatives for long-term
management that met the objective of maintaining and/or restoring late-
successional and old-growth forest ecosystem conditions capable of supporting
viable, well-distributed populations of associated species.

The Assessment Team was instructed to “include alternatives that range from a
medium {o a very high probability of ensuring the viability of species.”
Additionally, that the analysis “should include an assessment of current agency
programs.” The term “viability,” in this context, refers to a Forest Service
planning regulation issued under the National Forest Management Act stating
that “fish and wildlife habitat shall be managed to maintain viable populations
of existing native and desired nonnative vertebrate species within the planning
area” (36 CFR 219.19). The regulations also require provision “for diversity of
plant and animal communities and tree species consistent with the overall
multiple-use objectives of the planning area” (36 CFR 219.26-27).

Endangered Species Act considerations were not made explicitly in the
viability assessments. The principal provisions of the Endangered Species Act
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OTHER SPECIES
ASSOCIATED WITH
LATE-SUCCESSIONAL
AND OLD-GROWTH
FORESTS

extend to any species of plant or animal that is formally listed as endangered or
threatened under the Act.

Identification of Species Closely Associated
with Late-Successional Forests

Ta identify plant and animal species closely associated with late-successional
forests and components, the Assessment Team relied on (1) existing
assessments and publications and (2) the advice of experts who reviewed those
lists for completeness for all federal lands within the range of the northern
spotted owl. ‘

Existing assessments and publications considered by the Assessment Team
included the Scientific Analysis Team Report of Thomas et al. (1993), which
identified late-successional and old-growth forest species and evaluated their
likely future condition under alternatives presented in the Forest Service’s Final
Environmental Impact Statement on Management for the Northern Spotted
Owl (USDA FS 1992). Thomas et al. (1993) identified species closely associated
with old-growth forests and components of old-growth forests on National
Forests within the range of the northern spotted owl. The Scientific Analysis
Team'’s analysis found that 667 species were closely associated with these old-
growth forests. This figure included many species whose ranges extends
beyond the range of the northern spotted owl, and at-risk fish stocks.

The process used by Thomas et al. (1993) for identifying species of plants and
animals that are closely associated with late-successional forests (including old-
growth) within the range of the northern spotted owl on National Forests was
adopted by the Assessment Team. Each species was listed along with ecological
information used to determine (by applying specific criteria) the degree of
association of the species with late-successional and old-growth forests (see
Table 3&4-18). Species experts then expanded this list fo account for new
information and for additional plants and animals found on federal lands other
than National Forests within the range of the northern spotted owl, particularly
in National Parks and Bureau of Land Management Districts. For this process,
the working definitions of late-successional and old-growth forests included all
forests in which the dominant overstory trees were at least 80 years old. This
definition encompasses old-growth forests as described by Spies and Franklin
(1991) and Franklin and Spies (1991), as well as forests depicted by the
Scientific Panel on Late-Successional Forest Ecosystems (Johnson et al. 1991).

Literally thousands of species of all taxa are integral to the late-successional
and old-growth forests in the planning area. Several previous efforts assessed
the effects of various forest management plans on these species. The Final Draft
Recovery Plan for the Northern Spotted Owl (USDI unpub.) discussed 640
terrestrial species that were old-growth forest associates or threatened,
endangered, or candidate species. Thomas et al. (1993) assessed the effects of
various forest management options on 667 species, including 555 terrestrial
species and 112 fish stocks or species.
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Table 3&4-18. Criteria for developing the list of species closely associated
with late-successional and old-growth forests. A species was included if
it met at least one of the following criteria. Adapted from Thomas et al.
(1993).

Criterion 1:  The species is significanily more abundant (based on field
study or collective professional judgment of the Forest
Ecosystem Management Assessment Team) in late-
successional and old-growth forest than in young forest, in
any part of its range.

Criterion 2: The species shows association with late-successional and
old-growth forest (may reach highest abundance there, but
not necessarily statistically so), and the species requires
habitat components that are contributed by late-
successional and old-growth forest (based on field study or
collective professional judgment of the Forest Ecosystem
Management Assessment Team).

Criterion 3: The species is associated with late-successional and old-
growth forest (based on field study) and is on a federal
(Fish and Wildlife Service) or state threatened and
endangered list, on the Fish and Wildlife Service candidate
species list, Forest Service Regions 5 or 6' sensitive species
list, or listed by the States of Washington, Oregon or
California as a species of special concern or sensitive
species.

Criterion 4:  Field data are inadequate to measure strength of
association with late-successional and old-growth forest,
and the species is listed as a federal (Fish and Wildlife
Service) threatened and endangered species, and the Forest
Ecosystem Management Assessment Team suspects that it
is associated with late-successional and old-growth forest.

~

! Regions 5 or 6 = the Pacific Southwest Region or the Pacific Northwest
Region of the Forest Service, respectively.

The Assessment Team reviewed and updated the various lists of species
associated with late-successional and old-growth forests and included this
information in the FEMAT Report. Criteria developed by Thomas et al. (1993)
were used for this effort (see Table 3&4-18). The number of species identified in
the FEMAT Report was greater than that identified by Thomas et al. (1993)
because of new information and because the FEMAT Report focused on all
federally administered lands within the range of the northern spotted owl.
More than 1,000 species were identified as being closely associated with late-
successional forests on federal lands. Table 3&4-19 shows the number of
species in each species group.
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Table 3&4-19. Species identified as being closely associated with late-
successional forests on federal lands

Species Group Number Identified
Bryophytes 106

. Fungi , 527
Lichens : 157
Vascular plants 124
Mollusks 102
Amphibians 18
Fish 7
(races/species/ groups)
Birds 38

Mammals

In addition to this list of species, 15 functional groups of arthropods,
representing more than 8,000 individual species, were reviewed. Information
on these species and groups, and the effects of proposed management plans on
them, is presented in this chapter.

Process for Assessing Effects of Alternatives on
Species Habitat Sufficiency

For the 10 alternatives, the Assessment Team evaluated the relative likelihoods
of four outcomes, representing the habitat conditions that would allow for
various distributions of populations of northern spotted owls and marbled
murrelets. For 7 of the 10 alternatives, similar assessments were performed for
over 1,000 plant and animal species closely associated with late-successional
and old-growth forests. The geographic boundaries consisted of the range of
the northern spotted owl; the general timeframe was 100 years.

There were 14 separate panel assessments conducted during late April and
again in June 1993, covering all major plant and animal taxa associated with
federal late-successional and old-growth forest ecosystems within the range of
the northern spotted owl. The second round of panel evaluations was
conducted because new alternatives were developed, existing alternatives were
refined, and some key issues needed to be addressed. The Assessment Team
viewed the evaluations “not as precise analyses of likelihood of habitat and
population conditions, but rather as judgements of knowledgeable experts”
(FEMAT Report, p. 11-29).
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“The rating process was a subjective evaluation of the sufficiency of the amount
and distribution of late-successional and old-growth habitat on federal lands
under each option to support the species or group of species over the next 1060
years. For most species, the information necessary to precisely quantify the
response to changes in the quality and pattern of their environments simply
does not exist. Our evaluations, therefore, should not be viewed as precise
analyses of likelihoods of persistence or extinction; they represent the Forest
Ecosystem Management Assessment Team’s judgment as to the sufficiency of
habitat on federal lands to support viable populations of the species examined.
With additional data and studies, the ability to predict response of species to
habitat change will improve” (FEMAT Report, p. II-29).

Panelist Selection

The Assessment Team convened assessment panels comprised of experts to
elicit high quality judgments about expected effects of the alternatives on
species. Panelists were selected using several criteria including technical
expertise with the taxa, ecological understanding of habitat requirements,
availability to attend panel sessions, and representation of a diversity of
technical expertise. Nearly 70 panelists from the private sector, public sector,
universities, and state and federal agency research branches participated in the
assessments. The Assessment Team used advice from the panels, other
information, and their own expertise to make its final assessments.

Description of Outcomes

The panelists’ assessments displayed the likelihoods that each alternative
would provide sufficient habitat on federal lands to provide for various
distributions of species populations over the 100-year assessment period. These
likelihoods were expressed as a scale of four possible outcomes, labeled A
through D, and represented the range of possible trends and future conditions
of habitat on federal lands. Each of the four “outcomes” describes a biological
condition that is observable and mutually exclusive of the other three outcomes
(see Table 3&4-20.

The panelists were instructed to consider the ability of the alternatives to buffer
natural disturbances such as fire, insects, disease and windstorms, at their
historical frequencies and severities. No data on these disturbances were
provided, but discussion of these factors was encouraged during the sessions.

Description of Likelihood

Each panelist determined ratings of likelihoods. This was followed by group
display and discussion. Verification was also handled in the discussion step as
panelists explained the reasons for their ratings. Group interaction was used to
clarify knowledge and exchange the basis for individual reasoning. Each
panelist’s final assessment was individual and there was no attempt to achieve
CONsensus.

Panelists were asked to assign 100 “likelihood votes” over the four outcomes in
the scale for each alternative and species. Each panelist could express complete
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Table 3&4-20. Description of the outcomes used for rating the level of
habitat support for populations

Outcome A: Habitat is of sufficient quality, distribution, and abundance
to allow the species population to stabilize, well distributed
across federal lands. :

Outcome B: Habitat is of sufficient quality, distribution, and abundance
to allow the species population to stabilize, but with
significant gaps in the historic species distribution on
federal land. These gaps cause some limitation in
interactions among local populations.

Outcome C: Habitat only allows continued species existence in refugia,
with strong limitations on interactions among local
populations.

Outcome D: Habitat conditions result in species extirpation from federal
land.

certainty in a single outcome by allocating 100 points to that outcome. The
panelist could express complete uncertainty by spreading 25 votes across the
four outcomes. Panelists, or the group, could refrain from assessing a species if
there was simply too little understanding to express an informed opinion.

Panel Process -

All panel assessments followed a similar process. Panels lasted, depending on
the number of species being assessed, 1 to 2 days. To help standardize the
process, all panels recewed an orientation that consisted of the following
elements:

This included the purpose of the overall Forest Ecosystem Management
Assessment Team assessment and the reasons for convening the panels.

The Assessment Team presented and explained the rating scale. The i
Assessment Team defined terms and encouraged panelists to discuss their
understanding of the scale. Some components received particular
consideration. The first was the definition of “well distributed.” The second
was the separation of the condition of federal habitat from other influences on
species viability.

The panelists discussed six factors that could influence species populations.
These factors are habitat conditions on federal lands, life history characteristics
of the species, “bottleneck” periods of low habitat and population,
landownership patterns and habitat conditions on nonfederal lands, habitat
conditions outside the range of the northern spotted owl, and other
environmental conditions caused by activities off federal lands.
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For the purposes of the rating, panelists were asked to focus their assessment
on habitat conditions on federal lands; life history characteristics of the species;
and any bottlenecks in habitat (and population) that would occur under the
alternative. For this assessment, they were asked to assume that the other three
factors would be adequate to support a stable, well-distributed population of
the species if habitat on federal land was adequate to support such a
population. These assumptions were relaxed later in the process when the
likelihood rating had been completed. Panelists were then asked to describe the
actual influence that these last three factors might have on overall population
viability.

The Assessment Team presented the likelihood scheme, its methodological
rationale, and examples. The purpose of the group discussion was information
exchange not consensus, and it was important to spend time calibrating
judgments, customizing the outcome definitions, and discussing the concept of
likelihood points.

The Assessment Team described the roles of the facilitator, panel leader,
panelists, scribe and observers.

The facilitator’s role was to clarify the task and use of materials, keep the
process moving and the discussions relevant to the task; stimulate thinking and
interchange about the assessments; probe for consistency, biases, and
misunderstandings; and identify opportunities for improving the assessment
process.

The scribe recorded discussion during the session and displayed the transcripts
to the panel on an overhead projector. These transcripts were used to clarify
and track points cited by panelists and support later interpretations.

Description of the Alternatives

In order to make the panel process manageable, the Assessment Team assessed
7 of the 10 alternatives (1, 3, 4, 5, 7, 8, and 9). The Assessment Team presented
the seven alternatives in a I-hour briefing with opportunities for panelists to
ask questions. In an attempt to emphasize the biological nature of the task, only
information relative to the biophysical aspects was presented; no economic,
harvest level (probable sale quantity), or community assessment information
was provided. The briefing was supplemented with visual materials provided
to the panelists and displayed in the panel work area. In addition, an expert on
the alternatives was available to answer questions at any time during the panel
assessments. Materials provided for the seven alternatives inciuded:

* Maps of alternatives, color-keyed to depict spatial allocations of reserves.
These 1:500,000 maps, one for each state for each alternative, were displayed
on walls in the panel work area.

* Graphic depictions of Riparian Reserve scenarios. Stream reserve widths
were shown for an assortment of typical watersheds for each of the Riparian
Reserve scenarios.
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¢ Overlay maps of Key Watersheds.

* For vertebrates and vascular plants, overlay maps were available showing
species ranges.

* Package of written descriptions of alternative components. Each alternative
was described in a two-page summary that included details about Late-
Successional Reserves, Managed Late-Successional Areas, Riparian Reserves,
matrix management, and other standards and guidelines. For some
alternatives this included supplementary guidelines for marbled murrelet
management and, for Alternative 9, a two-page description of the Adaptive
Management Areas. A pie chart of acreage allocations was also presented for
each alternative except Alternatives 8 and 9.

* Summary table of alternatives, comparing them across the components. This
table served as a bridge between the detailed descriptions and the maps, and
was referred to repeatedly by the panelists.

¢ Inaddition to the materials provided to describe the alternatives, the
Assessment Team provided overlay maps of the ranges of vertebrates and
vascular plants. For many of the species groups, the panelists supphed maps
of species locations or ranges.

The Assessment

The assessment for each species or group of species proceeded according to the
following steps:

Panelists contributed to a set of facts and assumptions that could have been
important in assessing the species or species group.

Panelists were provided with rating forms to allocate 100 likelihood points to
outcomes for each alternative for each species or group of species.

The facilitator recorded individual assessments on the overhead projector, and
encouraged the panel to review patterns across alternatives and across panel
members. Each panelist briefly explained the reasoning for the rating. The
facilitator encouraged discussion among panel members.

These final ratings were not displayed to the panel, but were turned in to the
panel leader.

The facilitator led the group through a prepared list of alternative elements
(Table IV-8 in the FEMAT Report, p. IV-48) (“factors influencing judgment”),
and asked for a listing of factors that were most important in arriving at a final
rating. In most cases these factors had already been introduced in the
discussion.
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6. SUGGEST MiTiGaTiON  The panels then suggested recommended mitigation measures for species and

MEASURES,

7. REcorD OTHER
INFLUENCES ON
Porurartion VIABILITY,

alternatives that did not provide an average of at least an 80 percent likelihood
of achieving Qutcome A (defined above). “Mitigation” was interpreted to mean
relatively minor modifications that might enhance habitat conditions provided
in the alternative. These measures did not include major changes that would
have made one alternative similar to another. Mitigations were suggested that
might increase likelihoods to achieve the 80 percent level, but no attempt was
made to reevaluate the alternatives with the measures applied.

The primary assessment was based on the adequacy of habitat provided on
federal land. The final step was intended to look at the influence of population-
level and nonfederal habitat factors on the overall success of the species. This
assessment was not specific to any alternative. The panelists were asked to
indicate which, if any, of the following factors were important: landownership
patterns, species range outside the range of the spotted owl, and environmental
conditions outside federal lands affecting the population. Panelists described
how these factors might influence the overall species population. These
discussions generally indicated that other factors would cause negative effects
on populations.

Assumptions Used in Assessment

The assessments resulted in estimates of the likelihood, under each of the
alternatives, that habitat conditions might result in each of four outcomes (see
Table 3&4-20). The Assessment Team was charged with analyzing and
displaying the consequences of a set of land management alternatives. The
Assessment Team did not determine what percent likelihood of a specified
outcome would satisfy applicable NFMA regulations.

The outcomes were meant to specifically address the distributional aspect of
species viability. The concept of “well distributed” is difficult to assess and is
not clearly specified. The Forest Service planning regulations state that . . .
habitat must be well distributed so that individuals can interact with others in
the planning area.” Well distributed is described in relation to the movement or
interactive capabilities of particular species. Some species, especially those
associated with specialized habitats or which are sedentary, occur naturally in
small, relatively isolated patches. For such species, well distributed means
something entirely different from what it might for habitat generalists with far-
reaching ranges.

The evaluation of a species’ distribution also depends on defining a suitable
benchmark. Past land management activities and other factors have caused
changes in species distributions. Overall, the Forest Service planning
regulations do not indicate whether the species’ distribution should be
evaluated relative to its current or its historical distribution, or simply {o its
ability to continue to interact with other organisms of the same species.

The alternatives were designed as broad, programmatic, regional strategies,
focused primarily on the habitat requirements of wide-ranging, threatened
species such as the northern spotted owl and marbled murrelet, and at-risk fish
stocks such as anadromous fish. The majority of the species assessed, such as
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fungi, lichens, mosses, arthropods, and mollusks, respond to site-specific
conditions at the microsite scale. For some species, their entire distributional
range might cover an area of a few acres. As a result, the kinds of attributes
assessed, such as total amount and distribution of designated areas, were not
site-specific enough or not described at a spatial resolution detailed enough to
fully address the microhabitat requirements of these smaller organisms. These
plants and animals respond to local conditions, but the alternatives were
designed around regional objectives.

Broadly-distributed species will be affected, to varying degrees, by any land’
management activity. The falling of one tree will remove a finite portion of the
existing habitat for, perhaps, a canopy-dwelling lichen. The species may well
survive, but in reduced numbers. The assessment was meant to help determine

- when the cumulative effects of such incremental losses of habitat might result

in risk to the species’ survival. As discussed above, this determination is
problematic. Background information about the exact habitat requirements of
many organisms does not exist, nor is it possible to accurately predict the exact
consequences of each potential land management activity for all species.
General assessments of the likely consequences of large-scale patterns {e.g.,
distributions of seral stages or major habitat components such as snags and
logs) across the landscape are provided. The site-specific needs for many
species must be addressed at different planning levels in light of the potential
influence of an array of actions, many of which may occur off-site on a
significantly different scale.

Change is an inevitable and necessary attribute of biological systems. Species
have evolved in an environment characterized by change, sometimes gradual
as in succession, and sometimes sudden as in catastrophic storms or fires or as
caused by human activities. Current species assessments cannot fully account
for the level of change that can be tolerated by species. The Assessment Team
attempted to account for change in its assessment by considering the capacity
of species to sustain or recover from catastrophic events, but the ability to fully
evaluate such responses is limited by lack of knowledge and uncertainty in
predicting the scale and frequency of such events, The forest ecosystem is not
static. Also, it is not clear what would constitute an acceptable level of
variability in species populations over time, given the range of variability these
species have experienced in their evolutionary history.

The following areas were subject to different interpretations by different
panels:

1. Treatment for rare and locally endemic species. Many species have small and
restricted ranges or exist in refugia even before habitat alteration. Some
panelists tended to rate these species in Outcome B or C (see Table 3&4-20),
under even the most protective alternatives, primarily as a reflection of their
natural condition. :

2. Habitat versus population outcomes. The Assessment Team defined the
outcomes in terms of habitat “quality, distribution, and abundance,” but
some panelists found it difficult to separate the habitat and population
elements.
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3. Definition of “well distributed.” Panelists were not uniformly clear about
what well distributed meant for each taxon, although they concentrated on
biological functions, particularly interaction. This issue was especially
confusing between Outcomes A (well distributed) and B (distributed with
gaps). Distinctions between B and C (occurrence in refugia) and between C
and D (risk of extirpation) were more explicit.

4. Historic versus current species distribution. Reference in the scale to
“historic species distribution” in Outcome A was difficult for species groups
for which information is limited to the current distribution. Taken literally,
the reference to historic distribution held the ratings to a high standard of
requiring habitat reestablishment throughout the historic range.

5. It was difficult for panelists to project changes in biophysical conditions over
the 100-year timeframe specified.

6. Some panelists said that the 100-year period was not long enough for the
alternatives to express “equilibrium” conditions. These panelists considered
100 years to be an interim checkpoint and preferred 200 years or longer as an
assessment timeframe.

Ratings were averaged across panelists for each outcome under each
alternative for each species. The panel leader, in conjunction with other
Assessment Team members, evaluated the results to correct any obvious errors
or apparent misunderstandings that might have led to illogical results.

The Assessment Team compared options by assessing whether a species (or
group) attained an 80 percent or greater likelihood of achieving Outcome A
(defined above). This basis for comparison “represents a relatively secure level
of habitat and thus provides a stringent criterion for comparison. However,
there is no single such level that represents a viable population for all species
and circumstances. The 80 percent level was chosen here as a point of
comparison only; other levels could also be chosen for comparing options”
(FEMAT Report, p. IV-48).

“In focusing on the attainment of 80 percent likelihood of achieving Outcome
A, we [the Assessment Team] are not suggesting that only options attaining
that likelihood satisfy the viability regulation. We think it likely that options
attaining such a percentage would be viewed as meeting the requirement, but a
score of less than 80 should not automatically be regarded as a failing grade.
Similarly, in some instances it may be appropriate to look at categories A and B
(that is, A plus B} as the benchmark. Indeed, in situations where a species is
aiready restricted to refugia, it may be appropriate to look at A plus B plus C”
(FEMAT Report, Chapter II, Overview and Summary).

Methods For Additional Species Analysis

Additional analysis was conducted, between the Draft and Final SEIS, on many
of the late-successional and old-growth related species within the range of the
northern spotted owl. While the analysis was focused on responding to public
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comments on the preferred alternative (Alternative 9), much of it is also
pertinent to the other nine alternatives. The complete analytical process and
results are contained in Appendix J.

The additional analysis had the following objectives:

* Identify species for which additional consideration and analysis is
appropriate under several criteria;

* Generate additional information on the impact of activities on nonfederal
lands and cumulative effects;

* Explain, in more detail, the basis for the ratings provided in the Forest
Ecosystem Management Assessment Team (FEMAT) Report and Draft SEIS
for selected species; and

¢ Provide detailed specifications of mitigation measures that could be
employed, and the relative benefits and costs of implementing those
measures.

Because the original species assessments were done by the Assessment Team,
original members were asked to provide additional analysis. Wherever
possible, the Assessment Team member who originally dealt with a specific
taxon was asked to provide the additional input for that taxon. In a few
instances, assignments had to either be shifted, or new species experts
recruited, to deal with a specific taxon. The list of individuals who contributed
to this analysis is contained in the List of Preparers.

Wherever possible, information was sought from individuals who had
participated in the original assessment panels. The assessment panels
themselves, however, were not reconvened. The judgements and
recommendations that resulted from this analysis are not the result of the
formal expert opinion process used during the Assessment Team's efforts.
Instead, they comprise a qualitative discussion that described the factors
contributing to the outcome ratings in the FEMAT Report, the appropriateness
of mitigation measures on federal lands, and any change in the effect of
Alternative 9 on the species or species group under the mitigation measures
described.

DESCRIPTION OF The process had four main steps:
THE PROCESS

Step 1. Screen Species for Further Analysis

To identify species for further analysis, four separate screens were used.
Although applicable laws were considered in the development of these screens,
it is important to note that the screening levels do not represent a judgement
about what is required by either NFMA or ESA. Use of the screens was
intended to produce a list of species for which further investigation might
prove useful or necessary.
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Screen #1 - species screened based on original rating in the FEMAT Report
The first step was to identify those species for which a specific concern had
been expressed during the comment period, or for which additional analysis
might be useful in light of the original assessment they received, or other
factors described below. The following screening levels were adopted to assure
a rigorous reexamination of any species for which the original ratings in the
FEMAT Report might indicate additional analysis would prove useful:

* For vertebrates, reexamine all species with a likelihood of Outcome A of less
than 80 percent, or any percent likelihood of Outcome D.

¢ For all other taxa, reexamine all species with a combined likelihcod of
Outcomes C and D of 20 percent or more, or any percent likelihood of
Outcome D.

Outcomes A, B, C, and D refer to the system that was used for the original
species ratings (see previous section Process for Assessing Effects on Species
Habitat Sufficiency on Federal Lands). These outcomes were intended to
describe how species would react to the amount, quality, and distribution of
habitat that was provided for them. The outcomes are:

A — Habitat is of sufficient quality, distribution, and abundance to allow the
species population to stabilize, well distributed across federal lands.
(Note that the concept of well distributed must be based on knowledge of
the species distribution, range, and life history).

B — Habitat is of sufficient quality, distribution, and abundance to allow the
species population to stabilize, but with significant gaps in the historic
species distribution on federal land. These gaps cause some limitation in
interactions among local populations. (Note that the significance of the
gaps must be judged relative to the species distribution, range, and life
history, and the concept of metapopulations).

C — Habitat only allows continued species existence in refugia, with strong
limitations on interactions among local populations.

D — Habitat conditions result in species extirpation from federal land within
the range of the northern spotted owl. -

Screen #2 - species screened considering post-Draft SEIS changes to
Alternative 9 - Any species that was potentially adversely affected by the
changes made between the Draft and Final SEIS was identified for further
analysis.

Screen #3 - species screened based on cumulative effects - The Assessment
Team evaluated the management of habitat on federal lands under the different
options and displayed this in terms of ratings for species outcomes. The
Assessment Team and panelists did not explicitly evaluate habitat conditions
on nonfederal lands, threats to the species population on nonfederal lands, or
other influences such as hunting, trapping, or water quality. Species were
identified, after the Draft SEIS, for further analysis if they were potentially
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adversely affected by cumulative effects not considered by the Assessment
Team and panels.

Screen #4 - species screened based on additional species-specific criteria -
Some species that did not meet the above guidelines were selected for further
consideration. For example, a species on a Regional Forester’s sensitive list
could be subject to additional analysis even though the species did not
specifically meet the above criteria.

Based on the screens described in Step 1, 468 species and 4 groups of insects
were analyzed. Additional analyses were conducted for northern spotted owls
and marbled murrelets based on issues raised in the Draft Biological Opinion.

Table 3&4-21. Comparison between species/ranges/groups assessed in
the FEMAT Report and those subject to additional analysis

Species/ranges/groups Species/ranges/groups

Species group assessed in the FEMAT  subject to additional

Report analysis

Bryophytes : 106 9
Pungi 527 255
Lichens 157 ‘ 75
Vascular plants 124 17
Arthropods {groups - 15 4
or ranges} |

Mollusks 102 97
Amphibians 18 12
Fish , 7 . 7
{races/species/

groups)

Birds 36

Bats 11

Other mammals 15

Spotted owls 1

Marbled murrelets 1
Totals T 71120 f?f
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Step 2. Describe in Detail the Basis for the Original Species
Rating, and/or The Basis for Concern About Cumulative
Effects

For each of the species selected in the above screens, a detailed description and
interpretation was provided of the basis for the species’ original rating in the
FEMAT Report under Option 9. In the process of completing these
descriptions, original assessment panel notes were consulted, as well as
detailed maps of Alternative 9 and of species’ ranges and locations; original
literature sources for the species; and information on the portion of the species’
range and/or locations included within reserves. Updated information was
sought from State Natural Heritage Program data bases, and new herbarium
searches were conducted for lichens.

The additional analysis for some species was more detailed than the original
assessment, and /or included new information that was not reasonably
available at the time of the original assessment. In some cases, this additional
information provided the basis for reinterpreting the assessments in the
FEMAT Report. Where this occurred, it is noted in the species discussions later
in this chapter.

In developing the detailed species descriptions in this analysis, the SEIS Team
considered the contribution that each of the following factors may have made
to the original rating.

* Natural history - In some cases, the species may be known from only a few
sites or from within a very limited distribution. In other cases, the species
habitat, and thus its distribution, may be naturally fragmented.

* Past actions - In some cases, the species’ habitat has been severely impacted/
fragmented by previous actions, and can only recover slowly. In other cases,
the species has already been extirpated from significant parts of its range,
and recolonization is problematic.

* Species’ range - A large portion of a species’ range may lie outside the range
of the northern spotted owl. In other cases, a large portion of a species’ range
may occur on nonfederal land.

* Nonhabitat factors - Factors such as hunting, fishing, air and water quality,
and climate can influence the likely future for some species.

* Inadequate information - In some cases, the species’ rating may be largely a
reflection of scientific uncertainty due to the lack of available information
about a species.

* Features of the alternative - The specific features of the alternatives were
intended to play a primary role in determining the species’ rating. For this
analysis, the SEIS Team attempted to detail the specific features of the
alternative that most influenced the original rating. This information is a
critical building block for designing mitigation measures.
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In addition to the above factors, the possible role of cumulative effects was
examined for each species. This included species that were analyzed for a
specific cumulative effect, as well as species that were analyzed based on other
screens. Even though the original Assessment Team ratings of habitat outcomes
for federal land were assigned largely independent of consideration of effects
form management of nonfederal lands, the assessment panelists almost
invariably also discussed other influences on some species in their panel
workshops. In this most recent analysis, many of the discussions about
cumulative effects and effects from nonfederal factors drew on the analysis of
species’ range and nonhabitat factors noted above.

Based on the above discussions, a summary statement was provided for each
individual species report {Appendix J) that clarified the reasoning behind the
species rating in the FEMAT Report. The summaries enabled the SEIS Team to
distinguish between situations, for example, where a species received a
particular rating because of naturally fragmented habitat, and situations where
a species received a particular rating because the proposed action in the
alternative was likely to further fragment its habitat.

Step 3. Describe Possible Mitigation Measures

Mitigation as defined by the CEQ Regulations at 40 CFR 1508.20 includes a
wide variety of measures taken to improve conditions for a potentially
impacted landscape, species, community, or other part of the environment.
Mitigation measures include: avoiding the impact altogether, minimizing the
impact by limits on implementation, rectifying the impact by restoration or
repair, reducing or eliminating the impact by preservation or maintenance, and
finally, compensating for the impact by providing substitutes.

In a very real sense, all the alternatives in this SEIS are, among other things,
compilations and combinations of mitigation measures; all the allocations and
standards and guidelines are designed to manage federal lands at different
levels of risk or impact to forest ecosystems and human communities. Some of
the allocations and standards and guidelines are common o more than one
alternative; some could be added to existing alternatives to create yet another
alternative which would mitigate one type of impact (but with a possible
adverse effect on another part of the environment).

The additional species analysis that was conducted between the Draft and Final
SEIS considered the incorporation of the additional standards and guidelines
added to Alternative 9. These (and other) standards and guidelines could be
added to any of the alternatives and result in additional beneficial impacts on
species or forest ecosystems for them as well. However, if all standards and
guidelines were added to all alternatives, they would be very similar, and not
represent a range of alternatives.

In addition to these standards and guidelines that appear in at least one other
alternative, there were measures considered that do not appear in any
alternative. They could be included, if practicable, in any alternative. They are
identified later in the chapter as possible mitigation measures for the species
that they would most clearly benefit.
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Possible mitigation measures were developed in conjunction with advice from
species experts. The mitigation measures were designed primarily to modify
features of Alternative 9. In many cases, the possible measures would adopt
some component of another alternative in which the species outcome rated
higher. In other cases, the mitigation measure would prescribe actions fo be
taken when very localized actions are planned. These mitigation meastres
were intended to address the rare and narrowly-distributed species. Finally,
some mitigation measures were intended to offset the possible negative
consequences of cumulative effects.

In all cases, evaluation of mitigation measures was done to determine if they
would bring the species to a point where it would pass through all the screens
described in Step 1, above. While the species analyzed were not rated again, the
mitigation measures were designed to address aspects of the alternative that
were adverse to the species and which were reflected in the FEMAT Report
ratings. Where species outcomes did not respond sufficiently to pass through
all the screens, it is stated (see the individual species discussions later in this
chapter and Appendix J). In these cases, possible mitigation measures have
been presented that would provide some benefit to the species. Mitigation
meastires have been described as specifically as possible to help display the
benefits of the mitigation.

The following possible mitigation measures were developed during the species
analysis process (described above) and benefits to species were considered.
These possible mitigation measures may provide additional benefits to species
under all alternatives. Those mitigation measures incorporated into Alternative
9 as standards and guidelines are in bold typeface (see Appendix B11 for full
description). The effects on species are described in the individual species
discussions later in this chapter.

Survey and Manage Measures
¢ Protect known locations
* Survey and manage

Riparian Reserves
* Apply Riparian Reserve Scenario I
* In small wetlands
* In the range of amphibians
¢ In the range of coho salmon
¢ Throughout the range of the northern spotted owl
¢ Ensure riparian protection in Adaptive Management Areas

Watershed Protections

¢ Remove Tier 1 Key Watersheds from programmed harvest

¢ Build no new roads in Tier 1 Key Watersheds

* Remove inventoried roadless areas (RARE I} from programmed harvest

Matrix Management Provisions

* Provide coarse woody debris

* Emphasize clumped green tree/snag retention
* Provide buffers around caves
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¢ Modify site treatments
* Protect old-growth fragments where scarce

Northern Spotted Owl Measures
¢ Retain nest sites
* Manage the landscape for dispersal habitat

Marbled Murrelet Measures
* Retain old-growth forest in Marbled Murrelet Zone 1

Other measures

¢ Protect sites from grazing

* Manage impacts in recreation areas
* Identify species-specific measures

Step 4. Describe the Benefits of the Mitigation Measures

Qualitative statements about the efficacy of mitigation are provided in the
individual species analyses in Appendix J. Wherever possible, information on
the effectiveness of individual mitigation actions is provided, and is displayed
in the individual species discussions later in this chapter.

SPECIES NOT THREATENED OR ENDANGERED

BRYOPHYTES

METHODS SPECIFIC TO
BRYOPHYTES

Nonvascular Plants and Allies

Affected Environment

Hornworts, liverworts, and mosses (collectively known as bryophytes) are
small, green, nonvascular, spore-bearing plants that include a wide array of
species well adapted to neatly every habitat on earth. About 170 species of
liverworts and 450 species of mosses occur within the range of the northern
spotted owl. About 20 percent of these species are endemic to western North
America or the Pacific Northwest (Lawton 1971).

See the FEMAT Report, Chapter IV, Terrestrial Forest Ecosystem Assessment,
for a more in-depth discussion of the affected environment.

Environmental Consequences

An assessment panel evaluated 106 species that were considered to be closely
associated with late-successional and old-growth forests, including 32 species
endemic to western North America or the Pacific Northwest (FEMAT Report,
Table IV-A-3, p. [V-223). Bryophytes were divided into 13 habitat groups to
facilitate discussion (Table 3&4-22). Groups were based on ecological
relationships or habitat associations, and some of the groups were further
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Affected Environment and Environmental Consequences

subdivided by their degree of rarity. Ratings were based on the likelihood of an
alternative providing habitat conditions to support various population
distributions on federal lands for the bryophyte species.

Three species were rated individually because they did not readily fit into
species groups or were too poorly known, and eight were rated individually
because they are rare species. See the FEMAT Report, Chapter IV, Terrestrial
Forest Ecosystem Assessment for a more detailed description of methods.
There were 16 species not rated because of insufficient information. Because
little is known about the distribution and habitat requirements of these species,
there is uncertainty of the effects of forest management activities to habitats
supporting these species. Generally the alternatives that manage for more
extensive and interconnected late-successional and old-growth forested
conditions will minimize the risks to these species. While there is a risk that
these species could be harmed by a variety of factors, including federal forest
management activities, the relative lack of information concerning these species
serves as an impetus fo the monitoring and research and adaptive management
plans that are part of these alternatives. Should habitat conditions decline
significantly from projections, or should additional scientific information
regarding the serious decline of these species become available, management of
the relevant area would be considered for change under the adaptive
management process described in Chapter 2.

There were 13 species groups and 12 species assessed in the FEMAT Report. Of
these, nine bryophytes (three mosses and six liverworts) were subject to
additional analysis as described earlier in Chapter 3&4, Methods for Additional
Species Analysis. Two species from the Canopy-Branch, Interior species group
(Antitrichia curtipendula, Douinin ovata) were individually analyzed because of
concerns about possible effects from management of nonfederal lands, and
Scouleria marginata was also analyzed because of concerns about cumulative
effects. One species (Ptilidium californicum) was analyzed due to the adjustment
of the harvest rotation length in California under Alternative 9 between the
Draft and Final SEIS. Four species (Kurzia makinoana, Tritomaria exsectiformis,
Marsupella emarginata var. aguatica, and Diplophyllum plicatum) were analyzed
because of their ratings in the FEMAT Report. Although Thamnobryum
neckeroides met the criterion for additional analysis described in the section
Methods for Additional Species Analysis, it was dropped from further analysis
because it was found not to be closely associated with late-successional and
old-growth forests.

Results for the bryophytes for all alternatives are shown in Table 3&4-22. The
species shown in the shaded portion of the table are those that were specifically
considered when additional standards and guidelines were added to
Alternative 9. The additional standards and guidelines incorporated into
Alternative 9 (see Appendix B11) would increase habitat protection for several
of these species. However, ratings for all species under Alternative 9 might be
increased by the added standards and guidelines. The ratings shown in Table
3&4-22 have not been changed to reflect these and other additions to the
alternative.
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The habitat components important to bryophytes include live, old-growth
trees, decaying wood, riparian zones and generally the habitat characteristics
achieved by more extensive and interconnected late-successional and old-
growth forested conditions. Alternatives 1, 3, and 9, are generally the most
favorable to bryophytes because they provide the set of allocations and
management practices that best produce the habitat components for
bryophytes. Alternatives 4, 5, 7 and 8, respectively, provide less of these habitat
conditions. Based on their overall features, Alternative 2 would likely have
effects between those of Alternatives 3 and 5, Alternative 6 would likely have
effects similar to Alternative 5, and Alternative 10 would likely have effects
between those of Alternatives 5 and 7.

Ratings were the same under all alternatives for three species (Tritomaria
exsectiformis, Marsupella emarginata var. aquatica, and Diplophyllum plicatum) due
fo the rarity of these species. No standards and guidelines could be described
that would avoid all risk of extirpation to these species on federal lands.

For the remaining 21 species or groups, all rated alternatives would provide 88
percent or greater likelihood of providing habitat of sufficient quality,
distribution, and abundance to support stable populations either well
distributed when measured against their historic range or distributed with
gaps in their historic distribution on federal land.

For those 21 species, Alternatives 1, 3, and 9 consistently rated higher than
others. Alternative 1 would provide 90 percent or greater likelihood of
providing sufficient habitat to support stable populations, well distributed
when measured against their historic range across federal lands for 17
bryophyte species or species groups, 80 to 89 percent likelihood for two
bryophyte species or species groups, and 70 to 79 percent likelihood for two
bryophyte species or species groups. With the additional standards and ‘
guidelines incorporated between Draft and Final SEIS, Alternative 9 would |
provide 90 percent or greater likelihood of providing sufficient habitat to ‘
support stable populations, well distributed when measured against their

historic range across federal lands for 16 bryophyte species or species groups,

80 to 89 percent likelihood for 3 bryophyte species or species groups, and 70 to

79 percent likelihood for 2 species or species groups. Alternative 3 would

provide 90 percent or greater likelihood of providing sufficient habitat to

support stable populations, well distributed when measured against their

historic range across federal lands for 15 bryophyte species or species groups,

80 to 89 percent likelihood for three bryophyte species or species groups, and

70 to 79 percent likelihood for three bryophyte species or species groups.
Alternatives 4, 5, 7, and 8, respectively, have decreasing likelihoods of

providing this habitat condition, as displayed in Table 3&4-22.

A number of species would benefit from the addition of standards and
guidelines to Alternative 9. Antitrichia curtipendula and Douinia ovata would be
benefited by the addition of Riparian Reserve Scenario 1. Kurzia makinonna
would benefit from a combination of Riparian Reserve Scenario 1, provisions
for coarse woody debris and green-tree retention, and provisions to retain old-
growth fragments in watersheds where less than 15 percent late-successional
forest remains. Ptilidium californicum would benefit from a combination of
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PossiBLE MITIGATION
MEASURES

protection of known sites, provisions for coarse woody debris and green-tree
retention, provisions to retain old-growth fragments, and provisions to provide
100-acre habitat areas around spotted owl activity centers. Scouleria marginata
would receive additional habitat protection from Riparian Reserve Scenario 1,
and further provisions for riparian management in Adaptive Management
Areas.

Standards and guidelines were added to Alternative 9 for the three species
described above (Tritomaria exsectiformis, Marsupella emarginata var. aquatica,
and Diplophyllum plicatum). While these standards and guidelines would not
avoid all risk of extirpation from federal lands, they would benefit these
species. Tritomariq exsectiformis would benefit from Riparian Reserve Scenario 1
and also from protection of known locations from grazing. Marsupella
emarginata var. aquatica would benefit from protection of the single site from
which it is known, and which receives heavy recreational use. Diplophyllum
plicatum would benefit from measures that provide for coarse weody debris in
the matrix.

All of the alternatives contain standards and guidelines that are expected to
benefit bryophytes. As noted previously in this chapter, to avoid or reduce
impacts, a standard or guideline in one alternative could be added to another
that currently does not include the measure. Those standards and guidelines
which would retain live, old-growth trees, decaying wood, and riparian zones
would be of greatest benefit to the bryophytes.

The following possible mitigation measures are not represented in the
alternatives, but could benefit bryophytes:

Commercial moss collecting could be regulated in any of the alternatives
to prevent overharvest.

Additional forest land along the coast could be managed for cld-growth
Sitka spruce.

Cold springs could be recognized as important resources for biological '
diversity.

Ensure that water pollution from sewage and motorboats at Waldo Lake
does not negatively impact the population of Marsupella emarginata var.
aquatica.

For Schistostega perinate, windfalls could be left in place to provide
structurally diversehabitat.

Green trees should be retained along fog-drenched ridges (in stand sizes
sufficient to withstand windthrow) for maintenance of biological
diversity.
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Affected Environment and Environmental Consequiences

There is little habitat for late-successional and old-growth bryophyte species on
private lands in the region. Most of the old-growth coniferous forest on private
lands within the range of the northern spotted owl has been logged, and the
landscape currently is being managed on relatively short (30 to 70-year)
rotations. Cumulative effects due to conditions on nonfederal lands were
judged to be especially important for three species (Diplophyllum plicatum,
Ptilidivm californicum and Scouleria marginata).

Bryophytes are sensitive to air quality, especially acid deposition and
particulate matter; potential declines in air quality may cause significant
population losses to these species. The bryophytes of the aquatic habitat group
are affected by sedimentation, temperature change, hydroelectric projects,
mining, recreational development, and nonpoint source pollution that can
occur on state and private lands. Two species, Antitrichia curtipendula and
Diplophyllum plicatum, are especially sensitive to air quality effects.

State lands, especially state parks , provide habitat for some bryophytes,
particularly in the coastal Sitka spruce region. Many of these parks contain the
last remnants of old-growth coastal Sitka spruce forests within the range of the
northern spotted owl. Saddle Mountain State Park in Oregon, which is
characterized by a high peak with a fog-drenched summit, hosts some of the
rarest bryophytes in the Pacific Northwest. Unfortunately, these sites also may
be impacted by declining air quality, although not so severely as parks in the
interior valleys or foothills of the Cascade Range.

Affected Environment

Fungi are neither plants nor animals but are recognized as a separate kingdom
of organisms, both in structure and function. The large number of macrofungi
in late-successional and old-growth forests, especially those of uneven-age
structure, reflects the complexity of the late-successional and old-growth
ecosystems as well as, or better than, many other groups of organisms.
Estimates indicate there are at least six species of fungi for every vascular plant
species in a given temperate ecosystem (Hawksworth 1991).

The fungal flora of the Pacific Northwest is extremely diverse. Of the 527
species of fungi that were evaluated as closely associated with late-successional
and old-growth forests, 109 (21 percent) are known to be endemic to the Pacific
Northwest (Ammirati, J. pers. comm.). This list of species represents only a
small percentage of the macrofungi that occur in late-successional forests. If
microfungi were included, the list would be greatly expanded. For every group
of fungi, there are many species, perhaps hundreds, in addition to those on the
original list (see FEMAT Report, Table [V-A-1, p. IV-213).

Fungi are essential to the functioning of forest ecosystems. Many of the forest
fungi that produce large fruiting bodies (e.g., mushrooms, boletes, corals) have
symbiotic relationships with vascular plants. The survival of most conifers and
many flowering plants depends on associations with these mycorrhizal fungi
for the uptake of nutrients and water (Trappe and Luoma 1992). Hypogeous
fungi (fungi that fruit below ground) and certain mushrooms are important
food for small mammals that, in turn, aid in spore dispersal. These small
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METHODS SPECIFIC TO
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mammals are also the major prey of northern spotted owls over much of their
range (Maser et al. 1978, Ure and Maser 1982). Saprobic fungi (fungi that live
on dead or decaying organic matter} are a major component of all forest
ecosystems, growing on recently fallen trees, well-decayed logs, litter, dung,
etc. They play an important role in decomposition and nutrient recycling. For a

- fuller discussion see the FEMAT Report, Chapter IV, Terrestrial Forest

Ecosystem Assessment.
Environmental Consequences

A list of 527 fungi species closely associated with late-successional and old-
growth forests on federal lands within the geographic range of the northern
spotted owl was developed following the criteria used for the Scientific
Analysis Team Report (Thomas et al. 1993). While not complete, the list
suggests the high biological diversity of fungi that exists in late-successional
and old-growth forests of the Pacific Northwest. Because there is little
published information on the diversity of fungi for the old-growth forests of
the Pacific Northwest, mycologists contributed fo the development of this list
based on their research and field experience throughout the region (FEMAT
Report). '

The assessment panel evaluated all 527 taxa of fungi (FEMAT Report, Table IV-
A-1, p. IV-213). Two major functional divisions of fungi were identified: the
ecto-mycorrhizal fungi, and the decomposers or saprobes. Several parasitic
species were also included. Overall, the species were divided into 36 groups,
based on taxonomic and ecological relationships, as well as their degree of
rarity. The species of greatest concern for risk of extirpation were the rare or
locally-distributed fungi that comprised 28 percent of the species evaluated.

Each species group was discussed by the assessment panel, and fungi species
were added or deleted. Groups of species were finalized based on similarity in
response to habitat provided on federal lands by the various management
alternatives. The ratings for each group were based on the likelihood of an
alternative providing habitat conditions to support various population
distributions on federal lands for the fungi (Outcomes A-D, see discussion of
assessment panels earlier in this chapter). Twelve species were treated
individually because of differences in their biological or ecological attributes.
Four species were not evaluated by the assessment panel because of insufficient
information and uncertainty about their biclogy and ecology. In addition, three
orders of microfungi representing hundreds of species were discussed by the
assessment panel but not evaluated because of lack of information (FEMAT
Report, Chapter IV, Terrestrial Forest Ecosystem Assessment). Since little is
known about the distribution and habitat requirements of these species, there is
uncertainty surrounding the effects of forest managerment activities to habitats
supporting these species. Generally, the alternatives that provide for more
extensive and interconnected late-successional and old-growth forested
conditions would minimize the risks to these species. The relative lack of
information concerning these species serves as an impetus to the monitoring
and research and adaptive management plans that are part of these
alternatives. If habitat conditions decline significantly from projections, or if
additional scientific information indicates a serious decline of these species’
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Affected Environment and Environmental Consequences

populations, a change of management of the relevant area would be considered
under the adaptive management process described in the implementation
section of this Final SEIS.

A summary of outcome scores for each group or species of fungi was based on
the average scores of the three panelisis (Table 3&4-23). See also the general
discussion of viability analysis assumptions and the process for evaluating and
describing the results earlier in this chapter.

There were 255 species of fungi subject to additional analysis between the Draft |
and Final SEIS (see Methods for Additional Species Analysis in this Chapter).
The additional analysis considered each species separately rather than in the
groups that were used for the initial rating. Of the total analyzed, 210 species
were analyzed because of their initial rating in the FEMAT Report. Sixteen
species were given additional review based on cumulative effects. One species
was included in the additional analysis because of changes in Alternative 9.
Five species (including two species of Gastroboletus examined separately out of
the boletes group) received additional review both because of the change in the
180-year harvest rotation in California, and either their initial rating in the
FEMAT Report or cumulative effects. An additional eight species were
analyzed based on additional information not available at the time of the
original rating. Fifteen species from the original Assessment Team list were
dropped from the original assessment based on additional information which
indicated those species did not meet the criterion of being closely associated
with old-growth. The species that were analyzed represent the broad spectrum
of fungi that occur in late-successional forest ecosystems, including
mycorrhizal, saprobic and parasitic species. A full list of the species analyzed
and discussion of the analysis is enclosed in Appendix J.

Additional analysis for the Final SEIS resulted in a number of corrections or
changes from the FEMAT Report and Draft SEIS. These changes primarily
involved moving species from one of the groups displayed in the original
FEMAT Repott to another group. When species were moved, they generally
assumed the rating of the new group. These changes are discussed in detail in
Appendix J.

Results for the fungi across all alternatives are shown in Table 3&4-23. The
species or species’ ranges shown in the shaded portion of Table 3&4-23 are
those that were specifically considered when additional standards and
guidelines were added to Alternative 9. However, ratings for all species under
Alternative 9 might be increased by the added standards and guidelines. The
ratings shown in Table 3&4-23 have not been changed to reflect these additions
to the alternative.

Species diversity of fungi appears highest in late-successional forests because of
the diversity of habitat structures and host species, and the abundance of
coarse woody debris and standing dead trees. Habitat components important
to the fungi include dead, down wood; standing dead trees; and live, old-
growth trees; as well as a diversity of host species and microhabitats. Also
important for fungi is a well-distributed network of late-successional forest.
Small forest fragments can function as refugia where fungi may persist until
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suitable habitat conditions become available in adjacent stands. Alternatives
that retain more of these habitat features generally had higher ratings for
species. Alternatives 1, 3, 4, and 9, would be generally the most favorable to
bryophytes, because they provide the set of allocations and management
practices that best produces the habitat components for bryophytes. Alternative
5 would provide somewhat lesser levels of this habitat. Alternatives 7 and 8 are
similar in their effects, and would provide less favorable habitat conditions for
bryophytes. Based on their overall features, Alternative 2 would likely have
effects between those of Alternatives 3 and 5, Alternative 6 would likely have
effects similar to Alternative 5, and Alternative 10 would likely have effects
between those of Alternatives 5and 7.

Effects Common to All Alternatives.

Of the species subject to additional analysis, 115 species did not display a
substantially different rating among alternatives, and no additional mitigation
was considered adequate to avoid all risk of extirpation from federal lands for
these species. These species are restricted to refugia and are known from only
one or a few locations. Protection of known populations and surveys for
additional sites will decrease the risk of extirpation for these species. Their
narrow distribution may be due to either inherent life history characteristics or
specific habitat requirements that are sporadic or rare in the landscape. These
include 15 species of rare coral fungi, 3 rare boletes, 1 uncommon false truffle,
19 rare false truffles, 25 undescribed rare and false truffles, 3 rare truffles, 14
Phaeocollybia, 7 rare gilled mushrooms, 2 rare ecto-polypores, 2 rare
zygomycetes, 6 rare gilled mushrooms, Oxyporous nobilissimus, Bondarzauria
montana, 7 rare resupinates and polypores, 1 uncommon cup fungus, and 8 rare
cup fungi (see the Cumulative Effects Including the Role of Nonfederal Lands
discussion below). The discussion and analysis for these species is in Appendix J.

Fourteen species would be of concern under all alternatives because of the
large percentage of their ranges on nonfederal land. These include four species
of rare false truffles, two undescribed rare and false truffles, two rare truffles,
one rare zygomycetes, one parasitic fungus, and four rare cup fungi (see
discussion of Cumulative Effects Including the Role of Nonfederal Land).
These species do not display a substantially different rating among alternatives,
and no additional mitigation was considered adequate to fully provide for
these species. '

Comparison of Alternatives.

Outcomes for the remaining 383 fungus species are displayed in Table 3&4-23.
Alternative 9 would provide 74 percent or greater likelihood of providing
habitat, for these species, of sufficient quality, distribution, and abundance to
support stable populaticns either well distributed when measured against their
historic range or distributed with gaps in their historical distribution on federal
land. Alternatives 1, 3, and 4 would have 66, 62 and 62 percent or greater
likelihoods, respectively, of achieving the same outcome(s). Alternative 5
would have a 50 percent or greater likelihood of providing habitat to allow
these fungus species to achieve these outcome(s). Alternatives 7 and 8 would
each have 40 percent or greater likelihood of providing habitat at that level.
The projected future likelihoods of habitat for fungi corresponded with the
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acreage of Late-Successional Reserves and management in the matrix. Ratings
for the groups of fungi were based on habitat conditions on federal lands and
varied considerably across the alternatives. Fungi were rated lower for
alternatives that had less acreage in Late-Successional Reserves, fewer old-
growth patches, and less coarse woody debris and green-tree retention in the
matrix. The majority of species evaluated occur on upland sites, so riparian
protection may not be as important for many of these fungi as for other
organisms. However, fungi associated with riparian areas are not well
represented in this evaluation.

The results discussed above for Alternative 9 include consideration of the
standards and guidelines added between the Draft and Final SEIS. The changes
improved outcomes for 101 species that would have at least an 80 percent
likelihood of providing stable populations, either well distributed when
measured against their historic ranges or with significant gaps in the historic
range (described in Chapter 2 and Appendix B11). The list of species includes 4
boletes, 5 false truffles, 9 chanterelles, 13 uncommon coral fungi, 31 uncommon
gilled mushrooms, 5 tooth fungi, 14 uncommon cup fungi, 1 jelly mushroom, 3
branched coral fungi, T mushroom lichen, 6 parasitic fungi, 1 cauliflower
mushroom, 7 moss-dwelling mushrooms, and 1 coral fungus.

An additional four species would be benefited by the standards and guidelines,
but not to the level where they would achieve both 80 percent of Outcomes A
and B and have no risk of extirpation. These four species are one bolete species,
two uncommon ecto-polypores, and one uncommon gilled mushroom. An
additional mitigation that would have benefited these species consists of
designating all remaining old-growth forest in Marbled Murrelet Zone 1 as
reserve. However, that mitigation would cover many areas that may not be
occupied by these species. The survey and manage standards and guidelines
are more site-specific measures that may provide the same or greater benefit to
these species.

Seven of the species subject to additional analysis (all of the club coral fungi)
are so poorly known that the level of benefit provided by the mitigation
measures is difficult to determine, Surveys for these species should provide
additional information that can be used in their conservation.

As noted previously, 15 of the species subject to additional analysis were
removed from the list of species being rated, and 115 species remained with
outcomes that were not different across alternatives.

All of the alternatives contain standards and guidelines that are expected to
benefit fungi. As noted in the section earlier, to avoid or reduce impacts, a
standard or guideline in one alternative could be added to another that
currently does not include the measure. Those standards and guidelines which
would retain dead, down wood; standing dead trees; stands of live, old-growth
trees; and a well-distributed network of late-successional forests would be of
greatest benefit to these species. The protection of known locations of the rare
and locally endemic fungus species is also important.
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The following possible mitigation measures are not represented in the
alternatives, but could benefit fungi:

Designate Special Interest Areas or Areas of Critical Environmental
Concern.

Identify additional stands for development into old-growth forest in areas
where late-successional or old-growth stands are limited.

Within the matrix, maintain a mosaic of forest, age-class distributions,
successional stages, habitat structures, habitat types, and topographic
positions (i.e., riparian, midslope, and ridgetop). Patches should be large
enough (5 to 10 acres at a minimum) to provide for habitat needs, lessen
the risk of windthrow, and provide suitable microclimate conditions.

Determine appropriate levels of sustained harvest for commercial species
of fungi by inventorying species, collecting baseline data, and monitoring
the effects of harvest. Monitoring programs suggested by Molina et al.
(1993) could form the basis for determining the effects of harvest,
predicting yields, and developing management practices to maintain and
enhance wild mushroom harvest.

CumuLATIVE EFFECTS Fourteen species of fungi representing six of the original groups assessed by
IncLUDING THE ROLE OF  the Assessment Team (rare false truffles, rare truffles, undescribed taxa of rare
NONFEDERAL LANDS truffles and rare false truffles, rare zygomycetes, rare cup fungi, and parasitic

fungi) were reassessed, in part, because they failed to pass the cumulative
effects screen. Additional mitigations could not resolve these risks under any of
the alternatives (see Appendix J for a complete list of species). Cumulative
effects are a concern, although somewhat less critical, for many of the other
species considered in this analysis. Important factors contributing to
cumulative effects include land ownership patterns and management practices
that result in loss of extensive areas of habitat for fungi associated with late-
successional forest. For example, four species of rare cup fungi in the genus
Helvella are known only to occur on nonfederal lands. For many of these
species, particular areas of concern are the coastal and low-elevation forests
where nonfederal lands play a key role in maintaining species connectivity,
and where the amount of late-successional forest is limited due to past harvest.
Frequency and intensity of land-disturbing activities on nonfederal lands,
including recreation, is another important factor in cumulative effects analysis.
Site treatments, which disrupt the soil and litter layer, will have a detrimental
effect on populations of fungi, and may alter the role of decaying wood in the
nutrient-cycling process. Trampling, compacting the soil and litter layer,
removing woody debris for firewood or other reasons, or inadvertently
introducing nonnative species could impact fungal populations, particularly
the rare species. Forest management practices and site treatments in early-
successional stands could also influence the occurrence and diversity of species
in late-successional forests. Many species of fungi depend on a renewable
supply of large down logs in a managed landscape, and the quality and
quantity of this substrate may decline with short-rotation forestry. As an area
progresses through several short-rotations, the input of large down logs ceases;
trees do not have sufficient time to attain large diameters under the prescribed
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rotation lengths, except on highly productive sites. Coarse woody debris
functions as a nutrient sink that contributes to long-term forest productivity
and provides habitat for a wide range of organisms that require this substrate.

Commercial harvest of fungi has greatly increased in recent years, creating
potential impacts on species populations and habitats. Harvest of fungi may
affect species’ viability under any of the alternatives by potentially decreasing
distribution, frequency, reproduction, and productivity, as well as genetic
variability of species. Currently, most of the species that are commercially
harvested are not considered at risk, but future impacts may affect their
viability.

Deteriorating air quality may result in a decrease in species’ viability under any
of the alternatives. Evidence from European forests shows a decline of both
ecto-mycorrhizal fungal diversity and abundance due to air pollution.
Although other causal factors in this decline are not well established, intensive
forestry management practices and harvest of fungi are also implicated. In
addition, fungi seem to be sensitive to subtle changes in temperature. This
suggests that global climate warming could reduce distributions of species
populations, but the likelihood and extent of such an effect cannot be
estimated.

Affected Environment

The lichen flora in the Pacific Northwest is diverse and abundant. Lichens are a
conspicuous compenent of old-growth forest ecosystems where they play an
important ecological role. The lichen flora of the Pacific Northwest includes
many endemic species; therefore, extirpation of these species in the region may
for some species equate to the extinction of the species as a whole. Twenty-six
species closely associated with old-growth forests are endemic to the Pacific
Northwest (FEMAT Report, Table IV-A-2, p. IV-220).

Lichens are primary producers: they accumulate biomass and carbohydrates,
and contribute to forest nutrient cycling. Arboreal lichens capture fog and
retain moisture within the forest canopy. Many lichens fix atmospheric
nitrogen (Denison 1973). Their litterfall provides organic material and increases
the soil’s moisture-holding capacity. The forage lichens are a major food source
for animals such as flying squirrels, red-backed voles, and woodrats (Maser et
al. 1985). They are also a food source for deer, elk and mountain goats during
the winter (Fox and Smith 1988, Hodgman and Boyer 1985). American Indians
used forage lichens for food (Turner 1990). Lichens provide habitat and food
for canopy-dwelling invertebrates (Gersun and Seaward 1977), and are used by
birds and small mammals for nest-building material and camouflage (Broad
1989). Air quality can be assessed by using lichens as biological indicators.
Lichens are sensitive to sulfur dioxide and other gases and are efficient
accumulators of heavy metals (McCune 1988). Some species of lichens show
potential for antibiotic and medicinal qualities (Hawksworth and Hill 1984).

Many lichens have poor dispersal capability and are not able to move far from
the parent plant. Small patches of old-growth forest fragments distributed
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across the landscape are important as refugia and centers of dispersal (Esseen
et al. 1992). Some lichens, particularly the nitrogen-fixing species, do not
become established until stands are several hundred years old (McCune, in
press). Older stands that are well distributed geographically are believed to be
important to the survival and persistence of these species in the ecosystem.
Riparian protection on all orders of streams are important for the riparian and
aquatic lichens.

Habitat components important to lichens primarily include the availability of
live, old-growth trees, but decaying wood and riparian zones are also
important to some species. Live trees provide substrates for most lichen species
although others grow on decaying wood as well as on rocks, in soil, or in
streams. Aquatic lichens are found on rocks in streams and create conditions
that enhance aquatic invertebrate populations.

Environmental Consequences

The assessment panel evaluated the outcome of 157 species of lichens that are
closely associated with late-successional and old-growth forests. This is a fairly
comprehensive list of the macrolichens that occur in old-growth forests in the
Pacific Northwest. Seven species were not assessed because of uncertainty
about their biology or distribution (FEMAT Report, Table TV-A-2, p. 220). Since
little is known about the distribution and habitat requirements of these species,
there is uncertainty about the effects of forest management activities on
habitats supporting these species. Generally the alternatives that manage for
more extensive and interconnected late-successional and old-growth forest
conditions will minimize the risks to these species. The relative lack of
information concerning these species serves as an impetus to the monitoring
and research and adaptive management plans that are part of these
alternatives. Should habitat conditions decline significantly from projections, or
should additional scientific information indicating a decline of these species
become available, management of the relevant area would be considered for
change under the adaptive management process described in this Final SEIS,
Chapter 2, in the Implementation Section. -

Lichen species were divided into 12 functional groups based on ecological
relationships, and some of these were further subdivided by their degree of
rarity. A discussion of the various groups is presented in the FEMAT Report.
The Assessment Team concluded that rare species that exist in refugia
historically or naturally could not rate higher than Outcome C because these
species will always be distributed in isolated packets or refugia regardless of
the alternative.

All 16 groups of lichens, representing 136 species, were subject to additional
analysis related to their ratings in the FEMAT Report. However, 5 groups
representing 57 species had anly a very low likelihood of risk of extirpation.
Groups and species that were assessed as having less than 3 percent likelihood
of risk of extirpation were not evaluated further if the total likelihood of
Outcomes C and D was less than 20 percent.
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To better reflect the specific information available, species were considered
separately in the additional analysis {(see Appendix J), rather than in the groups
as in the FEMAT Report (See Table 384-24). Seventy-five species of lichens did
not meet the above modified criterion and were subject to additional analysis.
No additional species were analyzed solely on the basis of camulative effects.
However, cumulative effects in the form of air pollution or collection of lichens
as special forest products will certainly influence many of the species that were
analyzed (see discussion below on Cumulative Effects Including the Role of
Nonfederal Land).

Results for lichen species, for all alternatives, are shown in Table 3&4-24. The
species or species’ ranges shown in the shaded portion of Table 3&4-24 are
those that were specifically considered when additional standards and
guidelines were added to Alternative 9. However, ratings for all species under
Alternative 9 might be increased by the added standards and guidelines. The
ratings shown in Table 3&4-24 have not been changed to reflect these additions
to the alternative. The additional standards and guidelines for lichens that have
been incorporated in Alternative 9 are described in detail in Chapter 2 and
Appendix B11 of this SEIS.

The habitat components important to lichens include live, old-growth trees,
decaying wood, riparian zones, and extensive and interconnected late-
successional and old-growth forest conditions. Alternatives-1, 4, and 9, would
generally be the most favorable to lichens, because they provide the set of
allocations and management practices that best produces the habitat
components for lichens. Alternatives 3 and 5 would provide somewhat lower
levels of this habitat. Alternatives 7 and 8 are similar in their effects, and would
provide less favorable habitat conditions for lichens. Based on their overall
features, Alternative 2 would likely have effects between those of Alternatives
3 and 5, Alternative 6 would likely have effects similar to Alternative 5, and
Alternative 10 would likely have effects between those of Alternatives 5 and 7.

The analysis indicated significant likelihoods of restriction to refugia or some
risk of extirpation under any of the alternatives considered in the SEIS for the
oceanic-influenced lichens, rare oceanic-influenced lichens, rare rock lichens,
the rare forage lichen, the two rare leafy arboreal lichens, and the six rare
nitrogen-fixing lichens. No mitigations could be defined for these groups that
would significantly improve the existing ratings. As mentioned above, the
Assessment Team concluded that rare species that exist in refugia historically
or naturally could not rate higher than Outcome C because these species will
always be distributed in isolated pockets or refugia regardless of the
alternative. See the discussion of these groups in the Cumulative Effects
Including the Role of Nonfederal Lands section below.

For the remaining 10 common and rare lichen groups, Alternatives 1, 4, and 9
generally rated higher than other alternatives (Table 3&4-24). Alternatives 1, 4,
and 9 (with additional standards and guidelines) would have 79, 78 and 73
percent or greater likelihoods, respectively, of providing habitat of sufficient
quality, distribution, and abundance to allow the remaining 10 common and
rare lichen group populations to stabilize either well distributed when
measured against historic distribution or distributed with gaps in the historic
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species’ distributions across federal lands. Alternatives 3 and 5 would have 64
and 55 percent or greater likelihoods, respectively, of providing habitat to
allow the remaining 10 common and rare lichen group populations to achieve
the same outeome(s). Alternatives 7 and 8 would each have 22 percent or
greater likelihood of providing habitat at those levels for the remaining 10
common and rare lichen groups. Outcome ratings for lichens were generally
correlated with the acreage of Late-Successional Reserves, stand treatments
within the matrix, and protection for riparian corridors (aquatic and riparian
lichens). Rare lichens rated much lower than commeon lichens because some of
the rare lichen species have narrow geographic ranges and only occur in
special habitats. Many of these special habitats occur as rare combinations of
abiotic and biotic conditions such as a specific tree species in the fog zone of a
waterfall at a low elevation.

All of the alternatives contain standards and guidelines that are expected to
benefit lichens. As noted in the section earlier, to avoid or reduce impacts, a
standard or guideline in one alternative could be added to another that
currently does not include the measure . Those standards and guidelines which
would increase the availability of live, old-growth trees and decaying wood,
and riparian zones would be of greatest benefit to these species.

The following possible mitigation measures are not represented in the
alternatives, but could benefit lichens:

Designate Botanical Special Interest Areas (BSIA) or Areas of Critical
Environmental Concern (ACEC).

Management plans have been developed by federal agencies for many
rare animals and vascular plants; similar plans could be developed to
address rare lichen species. Such plans provide biclogical and habitat
information, management direction, and recommendations for selecting
and monitoring key populations.

Retention of trees on ridgelines would benefit some lichen species because
this location optimizes dispersal. This pattern of retaining trees mimics the
retention patterns created by natural fire.

Nearly all of the species of lichens (with the possible exception of the pin
lichens) are sensitive to air pollution. Increased levels of particulate matter and
other pollutants may pose a risk to long-term survival of these species under
any of the alternatives. The rare nitrogen-fixing lichens have a narrow
ecological tolerance, generally inhabiting stands that are over 200 years old.
Several of the species in this group are also most strongly associated with low
elevation forests that are largely on nonfederal lands. These factors led to
cumulative effects concerns under all of the alternatives. Nonfederal land
management is important to the long-term viability of rare rock lichens because
road building and rock quarry operations have reduced habitat for these
species. The aquatic lichens are sensitive to acid precipitation, and are often
taken incidentally by moss collectors in accessible areas of their range. In
addition, recreational activity and destruction of habitat in populated coastal
areas cause cumulative effects risks to viability of the rare oceanic-influenced
lichens.
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Much of the low elevation forest land in the Pacific Northwest is in nonfederal
ownership (and administered by state and private timber managers). This land
covers thousands of acres and is generally managed on short harvest rotations.
Given that lichens are slow to establish in rapidly growing stands and that
many species do not become abundant until later in the successional
development, most of these stands are harvested before lichens have a chance
to establish substantial populations. Lichens considered in this assessment have
poor dispersal capability, and restoration of populations on managed
naonfederal lands cannot be assured under any of the alternatives.

Vascular Plants

The largest and most dominant organisms of the late-successional and old-
growth forest ecosystem are the vascular plants, some of which may tower over
250 feet and have lifespans over 1,000 years. Vascular plants are defined as
those that contain conducting or vascular tissue. They include seed-bearing
plants (flowering plants and conifers) and spore-bearing forms, such as ferns.
They create the structure of the forest and function as the primary producers,
capturing sunlight through photosynthesis and converting it to food consumed
by animals and fungi. Vascular plants provide substrate and habitat for other
organisms, infitience microclimate (e.g., sunlight, humidity, and temperature),
and provide forage, hiding, and thermal cover for vertebrate and invertebrate
species. They produce litterfall that contributes to organic matter and soil
development. Some species are symbiotic with fungi and other vascular plants,
while others fix nitrogen. Trees with dwarf mistletoe develop broom-like
structures that function as nesting platforms for birds and small maminals.
Many vascular plants have close relationships with specific animal pollinators
and predators.

In addition to their vital role in maintaining a functioning ecosystem, vascular
plants provide commercial resources, including timber, forage, and other forest
products. Harvest of medicinal, horticultural, and edible plants from Pacific
Northwest forests has increased dramatically in recent years, Commercially-
collected vascular plant species include beargrass, salal, huckleberry, sword
fern, cascara, and Pacific yew.

Within the range of the northern spotted owl, several important areas of high
diversity are recognized that feature plants that are restricted to narrow
geographical areas. The areas with the greatest number of endemic species
include the Oregon and California Klamath Provinces, the Olympic Peninsula
Province, the Columbia River Gorge, and the Wenatchee Mountains. Rare and
local plants are often restricted to distinctive soils (e.g., serpentine or
ultramafic) and to special habitats such as rock outcrops, bogs, and wetlands.

Nonphotosynthetic species, such as fringed pinesap and coralroot orchid, are
characterized by complex, symbiotic relationships involving both fungi and
photosynthetic vascular plants (Furman and Trappe 1971, Wells 1981).

While many vascular plants colonize quickly and have short reproductive
cycles, most species closely associated with late-successional and old-growth

3&4-148 U Final Supplemental Environmental Impact Statement



ENVIRONMENTAL
CONSEQUENCES

Affected Environment and Envirommental Consequences

forests are long-lived perennials. Many woody and herbaceous vascular plants
are extremely long-lived, requiring decades to reach reproductive size
(Hanzawa and Kalisz 1993). Reestablishment in disturbed sites may be slow,
particularly for species with limited dispersal capabilities. Many rare plants are
characterized by low seedling production (Crowder 1978, Fredricks 1992) and
are further limited by seed predation and competition from other species.

Methods Specific to Vascular Plants

Hundreds of vascular plant species occur in late-successional forests within the
planning area, (Table 3&4-25) and 150 species are considered to be closely
associated with these forests (FEMAT Report, Chapter IV, Terrestrial Forest
Ecosystem Assessment). The vascular plant species “short list” in the Scientific
Analysis Team Report (Thomas et al. 1993: Appendix 5-D) formed the basis of
the list developed for this analysis. Additional input was provided by botanists
from land management and cooperating agencies, universities, and from both
private and nonprofit organizations. Twenty-five species not evaluated in the
Scientific Analysis Team Report (Thomas et al. 1993) were added. Nine species
considered in the Scientific Analysis Team Report were found not to meet the
criterion of close association with late-successional and old-growth forests and
were deleted from this analysis.

The vascular plant panel performed an assessment of 124 vascular plant taxa
for each of the alternatives, based on projected future habitat conditions on
federal lands. Seven species that exhibit dissimilar ecological characteristics in
different portions of their range were ranked separately based on geographical
areas.

Maps illustrating the locations of populations of 19 threatened, endangered,
and sensitive plants tracked by the State Natural Heritage Programs were
overlaid on maps of the land allocations for the alternatives being considered in
the analysis. The species maps included both historical and current
distributions. The number and percentage of known populations that occur
within the various land allocations set by the alternatives were calculated and
used in the viability analysis. Rare and endemic species were identified and
treated separately in some analyses.

A total of 131 species or species ranges were assessed in the FEMAT Report. Of
these, 17 species or species ranges were subjected to additional analysis as
described earlier in Chapter 3&4, Methods for Additional Species Analysis. All
of the 17 species analyzed were either rare within the range considered, or
locally endemic. Five species were narrowly endemic with known distributions
spanning one to four National Forests (Aster vialis, Clintonia andrewsiana,
Corydalis aquae-gelidae, Pedicularis howellii, and Scoliopus bigelovii); of these, two
are federal candidate species (Aster vialis and Corydalis aquae-gelidae). All others
are considered rare either throughout their entire range or within the planning
area. Six species (Arceuthobium tsugense, Botrychium minganense, Coptis trifolia,
Cypripedium montanum, Galivm kamtschaticum, and Habenaria orbiculata) have
ranges which extend beyond the planning area and may be more common in
other portions of their range.
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Affected Environment and Environnental Consequences

Effects of Alternatives

Results for all species under all alternatives are shown in Table 3&4-25. The
species or species’ ranges shown in the shaded portion of the table are those
that were specifically considered when additional standards and guidelines
were added to Alternative 9. However, ratings for all species under Alternative
9 might be increased by the added standards and guidelines. The ratings
shown in Table 3&4-25 have not been changed to reflect these additions to the
alternative.

The habitat components important to vascular plants are those that generally
increase amounts of late-successional, riparian, and old-growth habitat.
Alternative 1 is generally the most favorable to vascular plants because it
provides the set of allocations and management practices that best produce the
habitat components for vascular plants. Alternatives 3, 4, 5, and 9 are similar in
providing somewhat lower levels of these habitat conditions. Alternatives 7
and 8 are similar in their effects, and would provide less favorable habitat
conditions for vascular plants. Based on their overall features, Alternative 2
would likely have effects between those of Alternatives 3 and 5, Alternative 6
would likely have effects similar to Alternative 5, and Alternative 10 would
likely have effects between those of Alternatives 5 and 7.

Alternative 1 would provide a 90 percent or greater likelihood of achieving
habitat of sufficient abundance and quality to support stable populations well
distributed when measured against their historic range across federal lands for
95 species or species ranges, and an 80 percent or greater likelihood for 110
species or species groups. The overall ratings of Alternatives 3, 4, 5, and 9 (with
adjustments in standards and guidelines) are similar to each other: from 74 to
81 species or species’ ranges rated as having a 90 percent or greater likelihood
of achieving sufficient habitat well distributed across federal lands within their
natural geographic range, and 92 to 94 species or species’ ranges rated as
having an 80 percent likelihood. Alternatives 7 and 8 rated lowest, with
likelihoods of achieving Outcome A of 50 percent or less for 25 species or
species’ ranges under Alternative 7, and for 19 species or species’ ranges under
Alternative 8.

Ratings tended to be lowest for rare species that were geographically restricted
(e.g., Aster vialis) or sparsely distributed throughout a larger range (e.g.,
Allotropa virgata, Cypripedium fasciculatun). Because rare species are often
restricted fo localized areas, the reserve areas in this analysis afforded different
degrees of protection to individual species.

Examining fhe original Assessment Team ratings, there were 21 species or
species’ ranges, under all alternatives, that had less than an 80 percent
likelihood of achieving habitat of sufficient quality, abundance and distribution
to allow for stable, well-distributed species populations when measured
against their historic range. Of these species, 5 are local endemics, 3 are on the
periphery of their range, and 13 are rare or uncommon. One species,
Arceuthobium tsugense, is a parasitic epiphyte found most commonly on older
western hemlocks (Tsuga heteroplylin) in wetter climatic areas, such as along the
western Olympic Peninsula. Substantial gaps in its historical range currently
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exist, and panelists predicted that the gaps would persist even under
Alternative 1. Seven species were considered to have no likelihood of achieving
well-distributed habitat of sufficient quatity, distribution, and abundance to
allow populations to stabilize across federal lands within their natural
geographic range. One species (Coptis asplenifolia) was expected to be restricted
to refugia under all alternatives.

The nonphotosynthetic, mycotrophic species received lower ratings, on
average, under all alternatives (except Alternative 1) compared to other species.
This perhaps reflects their complex life histories involving fungal symbionts,
other vascular plants, and in some cases, unidentified seed disseminators.

For all species that were subject to additional analysis, the standards and
guidelines for surveys and subsequent management of known sites to maintain
populations have significant benefits. For some of these species, simple
protection of known sites may not be sufficient. In these cases, the
recommended site-specific management may include the reintroduction of fire
within the proposed fire management standards and guidelines (Appendix B8).
It will be important to conduct experimental studies to develop effective
prescriptions which minimize risk and maximize benefit on a site-specific basis.
Other survey and manage provisions for these species are more fully described
in Appendix B11.

The standards and guidelines for vascular plants incorporated into Alternative
9 are described in Chapter 2 and Appendix B11. Of the 17 plants subject to
additional analysis, ratings for 5 species were not significantly improved
through additional standards and guidelines. These species include Abies
lasiocarpa [in California), Bensoniella oregona, Coptis asplenifolia, Cypripedium
fasciculatum, and C. montanum. No additional standards and guidelines could
be devised to significantly increase the likelihoods of persistence of these
species on federal lands (see Cumulative Effects Including the Role of
Nonfederal Lands discussion below). For the other 12 species, Alternative 9
would provide a likelihood of at least 80 percent that the species would
stabilize well distributed when measured against their historic ranges, or
distributed with gaps, on federal lands.

Possible Mitigation Measures

All of the alternatives contain standards and guidelines that are expected to
benefit vascular plants. As noted previously in the chapter, to avoid or reduce
impacts, a standard or guideline in one alternative could be added to another
that currently does not include the measure. Those standards and guidelines
that would retain additional low elevation late-suiccessional forest, or would
retain additional old-growth fragments in the matrix, would be of greatest
benefit to the vascular plants.

The following possible mitigation measures are not represented in the
alternatives, but could benefit vascular plants:

Botanical Special Interest Areas and Areas of Critical Environmental
Concern could reduce risk to rare and local species by protecting habitat
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and key populations (e.g., Aster vialis, Bensoniella oregana, Cimicifuga elata,
Corydalis aquae-gelidae, Frasera umpquaensis, Poa laxiflora and Streptopus
streptopoides). Key habitat and populations of many of the species at risk
have already been identified in conservation strategies (Cripps 1993,
Gamon 1991, Goldenberg 1990, Grenier 1992, Kagan and Vrilakas 1993,
Kaye and Kirkland 1993, Lang 1988).

Developing, updating, and implementing conservation strategies for
species, species groups, and habitats can reduce risk for many sensitive
species. Information is needed on the distribution and life histories of
many vascular plant species. Few studies have attempted to track
population trends of species with limited distributions and occurrences.
Implementation of well-designed monitoring studies are priorities for
these species. Basic inventories and studies to determine sustainable yields
of special forest products should be conducted to avoid overharvest of
these resources. Riparian areas have not been as well studied as uplands,
and development of consistent inventory and classification of ripatian
plant associations on an interagency basis could be initiated.

A pathogenic root disease (Phytophthora lateralis) has spread through much
of the range of Chamaecyparis lnwsoniana, resulting in the elimination of
stands from some habitats and threatening the commercial status of the
species throughout its range (Zobel et al. 1985). The root disease has
spread from the northern portion of the species range into remote areas,
killing Port-Orford-cedars of all ages. No known genetic resistance or
chemical control has been identified. The spores are spread via water and
are transported primarily by movement of people, machinery, and
animals; and through root grafts (Zobel et al. 1985) (for further
information see the Final Northern Spotted Owl EIS (USDA FS 1992)
which is supplemented by this SEIS and Forest Service Port-Orford-Cedar
Action Plans (USDA FS unpub.)). Closing reads and restricting road
construction in watersheds that contain uninfected stands would benefit
this species.

Cumulative Effects Including the Role of Nonfederal Lands

Cumulative effects were a significant concern for Bensoniella oregona. This
species occurs in the Coast Range of Oregon and California. Only one
population in California is known to occur on federal land; all other sites are on
privately-owned lands. Bensoniella is at risk under all alternatives because it has
rarely been found on federal lands, it has narrow ecological requirements, a
restricted range, and small populations sizes.

Cumulative effects were also a concern for Coptis asplenifolia, which is reported
from two disjunct populations in the north Coast Range of Oregon on
nonfederal land and six sites in Washington State in the Olympic Peninsula and
western Washington Cascades. Due to the small, scattered populations of this
species, there Is still risk to the species under any of the alternatives due to
extremely limited opportunity for gene exchange, risk of large-scale
disturbance, and likely sensitivity to global climate warming,
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ARTHROPODS AND
THEIR ALLIES

Captis trifolin occurs on state, private, and tribal and Indian owned lands of
Oregon. This species has medicinal properties for which it is collected and
marketed, and which could threaten local populations. This species should
receive significant benefit from inventories and management of sites, although
additional standards and guidelines may be unsuccessful in maintaining
populations in Oregon because of the uncertain future of disjunct populations.
Although widely distributed, Allotropa virgata has limited dispersal capabilities
and is associated with low elevation forest primarily on nonfederal lands. For
these reasons, population connectivity may not be maintained, but the species’
distribution is not well known and the extent of this risk is difficult to judge.
Similar concerns exist for Aster vialis, a federal Candidate 2 species.
Fragmentation of habitat on nonfederal lands may result in population
reduction and risk of extirpation from federal lands under any of the
alternatives.

Scoliopus bigelovii is endemic to California, primarily within ceastal redwood
forests. Most of its range is on private land, where harvest of redwood may
pose a risk of extirpation from federal lands.

Abies lasiocarpa is extremely rare in California, known from only two sites, both
within Congressionally Reserved Areas. Because of demographic uncertainty
and risk of large-scale disturbance, no additional standards and guidelines
could raise the ratings for the California portion of the species’ range.
However, Abies lasiocarpa is widespread and common elsewhere; its range
extends throughout much of the Rocky Mountain Range and into southeastern
Alaska and the central Yukon Territory.

Two species with risk of extirpation from federal lands under all alternatives
include Cypripedium fasciculatum and C. montanum. These species are thought to
have been strongly affected by fire suppression. Perhaps due to higher fire
frequency east of the Cascade Range, Cypripedium montanum is more abundant
east of the Cascades than west of the Cascades. Additional standards and
guidelines under Alternative 9, including protection and management of
known sites, should benefit these species. However, even with these standards
and guidelines in place, there will still be some risk of extirpation.

Invertebrates

Affected Environment

Arthropods are invertebrates with jointed legs, a segmented body, and an
exoskeleton (an external supporting covering). They include insects,
crustaceans, arachnids, and myriapods and collectively constitute over 85
percent of the biological diversity in late-successional and old-growth forests in
the Pacific Northwest (Asquith et al. 1990). Arthropods assume numerous
ecological roles that are important to ecosystem function (Olson 1992). Lattin
(pers. comm.) estimates there are between 20,000 and 25,000 species of
arthropods within the range of the northern spotted owl.

Arthropods inhabit virtually every part of the coniferous forest ecosystem
including coarse woody debris, litter and soil layer, understory vegetation,
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METHODS SPECIFIC TO
ARTHROPODS

Affected Environment and Environmental Consequences

canopy foliage, tree trunks, snags, and the aquatic system. The litter and soil of
the forest floor are the site of some of the greatest biological diversity found
anywhere. The soil under a square yard of forest may hold as many as 250
species and 200,000 mites from a single taxonomic group, plus tens of
thousands of other mites, beetles, centipedes, pseudoscorpions, springtails, and
spiders. Many of these species are not described and most are poorly
understood. The structure and function of temperate forest soils may be
determined by the dietary habits of the soil arthropods (Lattin and Moldenke
1992). They are the basic consumers of the forest floor where they ingest and
process massive quantities of organic litter and debris, from large logs to bits of
moss (Lattin and Moldenke 1992). While the richness of arthropod species in
Jate-successional and old-growth forests suggests a great number of different
processes and functions, relatively little is known about how arthropods
interact, survive, and contribute to ecosystem function.

Arthropods in late-successional and old-growth forests are of concern for
several reasons, First, many of the species are flightless, which means their
dispersal capabilities are limited. In fact, little is known about the dispersal
capabilities of these invertebrates. Second, their flightless condition is believed
to reflect habitat stability and permanence over a long period. Third, many of
the old-growth forest associates have disjunct distributions and are found only
in undisturbed forests. They are often found only within the range of
coniferous forests within the Pacific Northwest and are therefore endemic to
this area. Fourth, arthropods are key to ecosystem function and may serve as
indicators of ecosystem function. They are a key element in the nutrient cycling
of down logs, major components in the litter and soil, herbivores of the forest
canopy, pollinators of flowering plants, and play important roles in aquatic
systems. Lastly, many of the species native to this region have not been named,
and the number of known species probably represents less than half of the
number of species estimated to exist (Lattin and Moldenke 1992).

Environmental Consequences

The Assessment Team reviewed lists of arthropods that are associated with or
indicative of late-successional forests in the Pacific Northwest. These lists were
contained in the Final Draft Spotted Owl Recovery Plan (USDI unpub.) and the
Scientific Analysis Team Report {Thomas et al. 1993). A revised list of species
was assembled which includes approximately 155 insects, 25 spiders, 25
millipedes, and 1 crustacean {see Appendix J).

Assessment of the capability of habitat to support arthroped populations is
complex for several reasons. First, many species have not been described,
resulting in a lack of information on specific habitat associations. Second, there
have not been adequate surveys of arthropods in the Pacific Northwest. Third,
the diversity of arthropods is greater than any other group of organisms
(Asquith et al. 1990, Lattin and Moldenke 1992).

Given this complexity, the Assessment Team grouped the arthropods into 11
functional groups based on the ecological roles they occupy in the ecosystem:
(1) coarse wood chewers, (2) litter and soil dwellers, (3) understory and forest
gap herbivores, (4) canopy herbivores, (5) epizootic forest species, (6) aquatic
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EFFECTS OF ALTERNATIVES

herbivores, (7).aquatic detritivores, (8) aquatic predators, (9) pollinators, (10)
riparian herbivores, and (11) riparian predators.

Because there is a gradient of increasing species richness and endemicity of
arthropods with decreasing latitude, groups 1 through 4 were rated separately
in the southern and northern portions of the range of the northern spotted owl.
Thus, a total of 15 arthropod groups or ranges were assessed (11 functional
groups, 4 of which received separate ratings for both north and south portions
of their range). The southern portion consisted of the Oregon and California
Klamath Provinces, the California Cascades Province, and the California Coast
Range Province. The northern portion consisted of the Oregon and Washington
Eastern and Western Cascades Provinces; the Oregon Coast Range Province,
and the Olympic Peninsula Province.

Ratings expressed the likelihood that habitat to support functional groups
would be maintained, rather than expressing the likelihood of viability of
individual species. This approach emphasizes ecosystem function rather than a
species-by-species analysis and was necessary because many of the species
have not yet been identified and described. The Assessment Team expressed
caution about habitat and population assessments for arthropods because of
the general paucity of information on this group. Therefore, the Assessment

Team considered the ratings to be preliminary and subject to modification as

new scientific information becomes available.

A total of 15 functional groups or ranges of arthropods and their allies were
assessed in the FEMAT Report (Table 3&4-26). Of these, four functional groups
were subject to additional analysis because of their original ratings in the
FEMAT Report (described in Methods for Additional Species Analysis earlier

‘in this chapter). The four functional groups analyzed included the canopy

herbivores, coarse woody debris chewers, litter and soil-dwelling species, and
understory and forest gap herbivores. In the original assessments, these groups
were divided into northern and southern ranges. Only the southern ranges of
the groups were subject to additional analysis. The southern portions of the
range had some likelihoods of extirpation from federal lands in the original
assessment because of the large number of endemic species with very limited
ranges, potential for drought, significant risk of fire, patchy distribution of
suitable habitats, and past actions.

Additional standards and guidelines were incorporated into Alternative 9 and
are described in Chapter 2 and Appendix B11. Three standards and guidelines
were important additions for the four groups analyzed. These included: survey
to acquire additional information and determine appropriate levels of
protection or management, emphasize clumped green tree and snag retention
in matrix management, and provide for retention of old-growth fragments in
watersheds where little remain.

The functional groups shown in the shaded portion of Table 3&4-26 are those
that were specifically considered when additional standards and guidelines
were added to Alternative 9. However, ratings for all functional groups under
Alternative 9 might be increased by the added standards and guidelines. The
ratings shown in Table 3&4-26 have not been changed to reflect these additions
to the alternative.
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Chapter 3&4

The habitat components important to arthropods include all the features that
comprise an extensive and interconnected late-successional and old-growth
forested condition, including a diversity of live, old-growth trees; standing
dead trees; dead and down wood; canopy structure; and riparian habitats.
Alternatives 1, 3, and 4 are generally the most favorable to arthropods because
they provide the set of allocations and management practices that best produce
the habitat components for arthropods. Alternatives 5, 7, and 9 would provide
somewhat lower levels of habitat protection. Alternative 8 would provide less
favorable habitat conditions for arthropods. Based on their overall features,
Alternative 2 would likely have effects between those of Alternatives 3 and 5,
Alternative 6 would likely have effects similar to Alternative 5, and Alternative
10 would likely have effects between those of Alternatives 5 and 7.

Alternative 1 was assessed as providing the best habitat conditions for
arthropods. For Alternative 1, the likelihood of providing habitat for stable,
well-distributed populations when measured against their historic ranges on
federal lands, across arthropod functional groups would range from 94 to 71
percent. Alternative 3 would have an 86 to 66 percent likelihood of providing
this habitat. Alternative 4 would have an 81 to 58 percent likelihood of
providing well-distributed habitat when measured against their historic ranges
on federal lands. Alternatives 1, 3 and 4 would also have at least a 90 percent
likelihood of providing habitat for stable populations either well distributed
when measured against their historic distributions on federal lands or
distributed with significant gaps in the historic range. Alternative 5 would
have a likelihood ranging from 80 to 56 percent of providing stable populations
with well-distributed habitat when measured against their historic distribution
on federal lands. Alternative 7 would have an 83 to 54 percent likelihood of
achieving this outcome. Alternative 9 would have an 86 to 47 percent
likelihood of providing well-distributed habitat. Alternatives 5, 7, and 9 would
also have af least an 80 percent likelihood of providing stable populations
either well distributed when measured against their historic distributions or
distributed with gaps in the historic range. This includes the four groups for
which additional analysis was done under Alternative 9. Alternative 8 would
have likelihoods of providing this habitat across arthropoed functional groups
ranging from 83 to 35 percent, with at least a 70 percent likelihood of providing
stable populations either well distributed when measured against their historic
distributions or distributed with significant gaps in the historic range.

The three standards and guidelines added fo Alternative 9 (see Methods,
above), would benefit the canopy herbivores. Additional habitat protection for
the coarse woody chewers and understory and forest gap herbivores was
provided by two additional standards and guidelines: provisions for coarse
woody debris in matrix management and modification of site {reatment
practices to minimize disturbance. The above standards and guidelines would
benefit the litter and soil-dwelling species, which would additionally benefit
from protection of some sites from grazing,.

For all functional groups subject to additional analysis, the standard and
guideline for survey and management is not intended to be site specific.
Rather, it is meant to be a general survey across the range that would provide
improved information on species” distributions and habitat associations. These
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Affected Environment and Environmental Consequences

surveys would be conducted in a sample of watersheds. They would not
necessarily precede ground-disturbing activities, but would provide
information that could be used to refine management guidelines over time.

PossiBLE MITIGATION All of the alternatives contain standards and guidelines that are expected to

MEASURES benefit arthropods. As noted earlier, to avoid or reduce impacts, a standard or
guideline in one alternative could be added to another that currently does not
include the measure. Those standards and guidelines that would provide the
greatest diversity of live, old-growth trees; standing dead trees; dead and down
wood; canopy structure; riparian habitats; and others are important to the
arthropods.

The following possible mitigation measure is not represented in the
alternatives, but could benefit arthropods:

Eliminate burning as a means of site preparation after timber harvest.
Burning often negatively impacts the arthropods that are associated with
coarse woody debris and the lifter and soil layers.

CuMuLATIVE BFFECTS As noted above, in the southern portions of their ranges four of the functional
IncLupiNG THE Rorg o groups of arthropods had higher likelihoods of extirpation in the original
NONFEDERAL LANDS assessment of Alternative 9 because of the large number of endemic species

with very limited ranges, potential for drought, significant risk of fire, patchy
distribution of suitable habitats, and past actions. It is likely that the ranges of
particular species within these functional groups may fall mostly within
nonfederal lands. For such species, management practices may lead to
considerable risk of population decline to the extent that these practices
influence soil moisture, fire frequency and intensity, or loss of patches of
habitat. Reduction of coarse woody debris and application of insecticides on
nonfederal lands may be especially detrimental to these functional groups
under all of the alternatives. Although late-successional arthropod groups are
likely to be maintained on federal lands without contributions from nonfederal
lands, the potential exists for movement of epizootic species between federal
and nonfederal ownerships. This is most likely to occur in the eastern and
southern portions of the range of the northern spotted owl.

Because many of the species of arthropods are sensitive to microclimatic
conditions, long-term global climate change poses a potential risk to species
persistence under all of the alternatives. Similarly, large-scale disturbances will
also pose an unknown risk to locally endemic species whose habitat may be
lost over their entire range.

MOLLUSKS Affected Environment

Mollusks represent a major source of biological diversity in late-successional
forests of the Pacific Northwest. Mollusk species of northwest coniferous
forests are comprised of land snails, slugs, aquatic snails and clams. As a
group, they are diverse in number and function and many have restricted
geographic ranges and narrow ecological requirements. Scientists are still
discovering new species in coniferous forests of the Pacific Northwest and
estimate that the known fauna may eventually double (Frest and Johannes
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1993, Roth 1993). Currently, approximately 350 species of mollusks are known
to occur in forests within the range of the northern spotted owl.

Land snails and slugs account for over 150 of the 350 species of mollusks. Most
are found in moist forest environments and in areas around springs, bogs, and
marshes. Basalt and limestone talus slopes are also important habitats for many
species. Areas within the range of the northern spotted owl support large
groups of snails that are endemic. Their distribution is influenced by geologic
history, soil types, moisture requirements, and vegetative cover. Over 100
species have been identified as being associated with late-successional forests.

Land snails and slugs are mostly herbivores. A few consume animal matter,
and several (Ancotrema) feed on other snail species. Primary food items for the
herbivorous species include deciduous tree leaves (both green and fallen),
understory vegetation, large fungi species, and inner bark layers. Many small
mammals and some birds consume land snails and slugs. Local populations of
slugs or snails are often termed colonies. Colony density varies from species to
species, and potentially stable colonies can range in size from tens to hundreds
of square feet. There are sizeable groups of endemic species in the land snail
genera Monadenia, Trilobapsis, Megomphix, and Vespericola, and the slug genus
Hemphilli. Geologic history, substrate, moisture requirements, and vegetative
cover are the physical factors that limit their distribution. Because most land
snails do not disperse far from their natal sites, areas are rarely repopulated
following extirpation.

Freshwater mollusks are found in permanent water bodies of all sizes. In the
Pacific Northwest, spring-fed streams and pools often support the greatest
abundance and diversity of both clams and snails. There are many endemic
species within the group of freshwater snails. The highest concentration of
endemism occurs in northern California and southern Oregon. In this area,
some species inhabit only a few seeps or springs, possibly resulting in a
species’ entire range being smaller than the size of a township. Endemic species
are most common in the genera Juga, Lanx, and Fluminicola. Species are often
confined to single streams, particularly intermittent streams, springs, and
seeps, For the species that have localized geographic ranges, potential exists for
serious impacts from even small scale ground-disturbing activities or changes
in stream conditions. Freshwater mollusks are primary herbivores in aquatic
ecosystems, and serve as food for a variety of other species including fish,
aquatic insects, and birds. Some clams and snails are also eaten by raccoons,
otters, and beavers.

Environmental Consequences

METHODS SPECIFIC TO The list of species considered by the Assessment Team was developed by

MOLLUSKS . mollusk experts and was partially based on lists in the Final Draft Spotted Owl
Recovery Plan (USDI unpub.) and Thomas et al. (1993) which included 58
species. The Assessment Team’s list included 108 species and reflects updated
information that was not available for the previous efforts. However, six of
those species were not assessed because they are not known to occur on public
land or are likely extinct. The final list of 102 species that were assessed
included 38 land snails, 7 slugs, 54 freshwater snails, and 3 freshwater clams.
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Most of these species are associated with both late-successional forests and
riparian areas. However, the strength of these associations is not well
understood in many cases, and some of the species are probably more closely
associated with riparian vegetation than with late-successional forests. The 102
species that were assessed include 8 that have been identified as candidates for
federal listing. There are seven Category 2 species (Anodonta californiensis,
Monadenia fidelis minor, Monadenia setosa, Monadenia troglodytes troglodytes,
Vespericola karokorum, Fluminicola columbiana, and Pisidium (C.) ultramontanum)
and one Category 3 species (Fisherola nuttalli nuttalli).

Differences among the alternatives were based primarily on the total acres
proposed for reserves, the locations of specific reserves, the management
proposed within reserves, and the proposed forms of watershed protection.

A total of 102 mollusk species was assessed in the FEMAT Report (Table 3&4-
27). The species shown in the shaded portion of Table 3&4-27 are those that
were specifically considered when additional standards and guidelines were
added to Alternative 9. However, ratings for all species under Alternative 9
might be increased by the added standards and guidelines. The ratings shown
in Table 3&4-27 have not been changed to reflect these