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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 (SETS) presents as alternatives the options, with slight modifications, developed by the Forest 
Ecosystem Management Assessment Team and presented in their report ForestEcosystem Management:An Ecologi
cal, Economic, and SocialAssessment. 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 alternative is Alternative 9. For the Forest Service, 
this SETS will supplement the FinalEnvironmentalImpactStatement on Managementfor the NorthernSpotted Owl 
in the NationalForests(January 1992) through the addition of 10 new alternatives and the disclosure of their envi
ronmental impacts. For the Bureau of Land Management, this SETS 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 Area 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 impacts. Except as otherwise specified, the management 
direction in the Record of Decision for this SETS will supersede the management direction contained in existing plans 
for the specific resources and the areas that are identified in this SETS. 

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 1506.1 0(b)). 

The SETS Interdisciplinary Team analyzed information acquired during the review of the Draft SETS; updated 
information is contained in this Final SETS. Summaries of substantive comments, as well as responses to those 
comments, are included in Appendix F of this Final SEIS. 
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throughouther careerwith the Forest Service, she worked to balance the needs of rare wildlife and plants with 
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She was liked and trusted by people on all sides of resource issues. She was understanding,fair, and articulate, and 
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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. 

* 	 An air 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. 

* 	 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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INTRODUCTION 	 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. 

BACKGROUND 	 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 
EnvironmentalImpact Statement on Managementfor the Northern Spotted Orwl in the 
NationalForests. 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, ForestEcosystem 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 ourforests, our 
wildlife, and our waterways.... [Wle hold them in trustforfuture 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: 

[WMe must neverforgetthe human and the economic dimensions of these 
problems. Mere sound managementpolicies can preservethe health offorest 
lands, [timber]sales should go forward. 

[TMhe plan shouldproduce apredictableand sustainablelevel of timbersales and 
nontimberresources thatwill not degradeor 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 
of existing laws and regulations. These requirements were reflected by 
President Clinton at the Forest Conference: 

[Olurefforts must be, insofaras we are wise enough to know it, scientifically 
sound, ecologicallycredible, and legally responsible. 

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

[We will do our best to make the federalgovernment work together and work for 
you. We may make mistakes but we will try to end the gridlockwithin the Federal 
Government and we will insist on collaborationnot confrontation. 
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The alternatives considered in detail in this SEIS respond to these underlying 
purposes and needs. Alternatives 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 Plans, 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 balancedandcomprehensive policy that recognizes the 
importanceof the forests and timber to the economy andjobs of this region, and 
how can we preserve ourprecious old-growthforests, which arepartof our 
nationalheritageand that, once destroyed, can never be replaced? 

President Clinton continued: 

The most important thingwe can do is to admit,all of us to each other, that there 
areno simple or easy answers.This is not about choosingbetween jobs and the 
environment, but about recognizing the importanceof both and recognizingthat 
virtuallyeveryone 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 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. 

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 The No-Action Alternative is essentially comprised of the "No-Action" 
ALTERNATIVE 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 ConservationStrategyfor the Northem 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 
ACTION ALTERNATIVES 	modification, from the 10 ecosystem management options developed by the 

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. 

HOW THE Like other recent strategies for management of northern spotted owl habitat or 
ALTERNATIVES old-growth forests of the Pacific Northwest, the alternatives presented in this 
ARE STRUCTURED 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. 

LAND ALLOCATIONS 	 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 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 (ASQ). Administratively 
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 
based on three attributes that characterize the quantity and quality of the 
ecosystem. The attributes are 1)abundance and ecological diversity - the acreageand 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 S-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 
resettlement 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 9received 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 Bit,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 I 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 1with 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 8have 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 untitledd 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 I 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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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 I 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. 

EFFECTS ON SPECIES The Assessment Team determined that 1,116 terrestrial speci es were closely 
NOT THREATENED associated with late-successional and old-growth forests. These species were 
OR ENDANGERED 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 
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, c) 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 J. Attempts to further summarize these results 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 to 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. 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. 

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 I is generally 
the most favorable to 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 S. 

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 6would 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 I 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 S-2, First Decade Probable Average 
Annual Timber Sale Levels (PSQ) by Historic Period and Alternative. The PSQ 
estimates in Figure S-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 MMBF 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 S-2. First decade probable average annual timber sale levels 
(PSQ) by historical period and alternative 
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EFFECTS ON REGIONAL 	 Regional Employment 
ECONOMICS 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 
S-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 11.6 11.7 11.6 11.7 11.7 11.7 11.6 11.2 11.6 11.6 

Puget Sound 25.7 20.3 20.4 20.4 20.4 20.3 20.4 20.3 20.5 20.3 20.4 

Lower Columbia 14.1 12.4 12.6 12.6 12.6 12.7 12.6 12.7 12.6 12.6 12.6 

Central 4.2 3.8 4.0 4.1 4.0 4.0 4.1 4.1 4.3 3.9 4.2 

Total 57.9 51.3 48.1 48.7 48.7 48.7 487 48.8 48.7 49.0 48.4 48.8 

Oregon 

Northwest 21.9 19.8 20.3 20.3 20.4 20.7 20.0 21.6 20.8 20.5 20.5 

West-Central 20.9 13.7 14.4 14.5 14.6 15.0 14.3 16.0 15.4 15.0 14.9 

Southwest 21.4 10.3 12.0 12.1 12.4 12.8 12.1 15.3 13.8 12.8 12.9 

Central 8.9 7.4 8.0 8.0 8.0 8.1 8.0 8.4 8.2 8.1 8.1 

Total . 73.1 62.8 51.2 54.7 54,9 55A4 36.6 54,4 61,3 58.2 56.4 56.41 

California 

Total 13.9 11,3 10.2 10.6 10.7' 10.6 10.7 10.8 10.8 10.9 11.1 10.9! 

3 State Total 144.9 125.4 109.5 114.0 114.3 114,0 116.0 114,0 120.8 118.1 115.9 11611 

'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 I 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 to 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 worker'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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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. 
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Chapter 	1 
Purpose and Need
 

This chapter specifies the underlying purpose and need to which the Forest 
IhTRODUCrION 	 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 ParkService 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 (Strixoccidentaliscarina) that are administered by the Forest Service and 
the BLM. 

The ongoing controversy concerning management of federal lands has resulted 
BACKGROUND 	 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 
EnvironmentalImpact Statement on Managementfor the NorthernSpotted Owl in the 
NationalForests(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 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 SocialAssessment ("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 SETS 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 protectthe long-term health of ourforests, 
ourwildlife,andourwaterways.... [Wie hold them in trustforfuture 
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): 

IWle must neverforget the human and the economic dimensionsof these 
problems. Where sound management policiescan preserve the healthof 
forest lands, [timber]salesshould goforward. 

[TIhe plan should produce a predictableand sustainablelevel oftimbersales 
and nontimberresources that will not degradeor 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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of existing laws and regulations. These requirements were reflected by 
President Clinton at the Forest Conference (Forest Conference Transcripts 
1993:253): 

[Olurefforts must be, insofar as we arewise enough to know it, 
scientificallysound, ecologicallycredible,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): 

IWle will do our best to make the federal government work togetherand 
work for you. We may make mistakes but we will try to end the gridlock 
within the FederalGovernment and we will insist on collaborationnot 
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 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. 

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 lands. 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 Alternativesfor Managementof Late-Successional 
Forestsof the PacificNorthwest (Johnson et al. 1991) was prepared at the request 
of the Agriculture Committee 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 FinalSupplement to the EnvironmentalImpact Statement for an Amendment 
to the PacificNorthwest 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 FinalEnvironmentalImpact Statement on 
Managementfor the Northern Spotted Owl in the NationalForests(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 
Recovenj Planfor 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 FinalEnvironmentalImpact 
ENVIRONMENTAL Statement on Managementfor the NorthernSpotted Owl in the NationalForests 
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 
Districts, 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 SETS, 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. 

Purpose and Need 0 1-7 



Chapter1
 

1-8 0 Final Supplemental Environmental Impact Statement 



2 2*41 ~~Chaper

r~t ;~t+ijThe Alternatives
 

~~~~~~~~~~~~~~~~~~IV-1 - "i' 

V1. 

I L O ~ t/*It i / I 



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 1instead 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 sites 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 matrix.
 

* 	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 to 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 provide a 
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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Chapter 	2 
The Alternatives 

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 spotted 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. 

THE ISSUES 	 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 balancedand comprehensivepolicy that recognizesthe 
importance of the forests and timber to the economy andjobs of this region, 
andhow can we preserve ourprecious old-growthforests, which are part of 
our nationalheritageand that, once destroyed, can never be replaced? 
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President Clinton continued (Forest Conference Transcripts 1993:5): 

The most important thingwe can do is to admit, all of Us to each other, 
that there areno simple or easy answers. This is not about choosingbetween 
jobs and the environment, but about recognizingthe importanceof both and 
recognizing that virtuallyeveryone here andeveryone 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 IL 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 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. 

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 to 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, such 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 made. 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. 

CRiTICAL 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 o'f Land Management will consult 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
ing. 

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 
owl, 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 

I:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I 

Si . . ...... .. 

CALIFORNIA 

< o/5SACRAMENTO ' 

SAN FRANCISCO 

2-8 0 Final Supplemental Environmental Impact Statement 



The Alternatives 

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 FinalEnvironmentalImpact Statement on1 
Managementfor the Northern Spotted Ow7l in the NationalForests (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 FinalEnviron
mental Impact Statement on Managementfor the Northern Spotted Ozol in the Na
tionalForests(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 results. 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. Each 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 monitoring 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 continue to be shared with the public. 

Adaptive 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 level 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 Committee 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. AWhite 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 successful 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 (REO) 

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. 

PLANNING 	 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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Figure 2-2. Relationships of interagency groups 
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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 SETS 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 SETS. 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 
NEPA 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 analysis 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 documenting 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 
PROCESS 	 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. 

T-E No-AcTION ALTERNATIVE 

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-O. 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 (ISC) 
A ConservationStrategy for the Northern Spotted Owol (Thomas et al. 1990). 

In 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-successional 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 Planfor the Northern Spotted Owlv 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 alternatives," which is incorporated into all 10 of the action alternatives. 

No-Action Alternative Alternative 7 

Forest Service, 
Oregon and 
Waslhington 

t$RgndGi&de kaihjende4 
E: F Vi 

th. 'Ol'ymp M;,, E.a....." 
Snoqtalm& Ciffor incoI, 

$g
for 

~~teN-tnAtiiv 

Ba4t. bc, -0gWme 

. . $~~ppibdve4 i9'§8$99t ....... :.>.'- 'a ';........<<
 

Bureau of Land Existing Management Framework T R id Prefene4 Alternative1' 
Management, Plans for the Salem, Eugene, Coos . to tfh'D4( Raesource.Management 
Oregon Bay, Roseburg and Medford NPeipn E1$s (see jAppbhdix B1 

Districts; and the Kaamath Falls <re~sed. 1 forth 
Resource Area of the Lakeview ' 1ehi, Eugene, Coos ta' 
District, approved during the late W4'ebntgand M&1ford Districs, 
1970's and early 1980's, and <ahdthe C laxt Padls--Rs6Prce 
described in the respective August Area the LtaviewDitict,of 
1992 Draft RMP/EISs. 

Forest Service, 1984 Regional Guide. Existing 1984 Regional uide. Existing 
California Forest Plans for the Lassen and Fdret Petias for the Lssen,-and 

Modoc National Forests. The Mndoc National Fotests. The 
Preferred Alternatives as of March 'Preferred <Altenatives as of M 
1990 for Draft Forest Plans being 122Qfor.Draft rort Thans being 
developed for the Klamath, Shasta- :deldped fourth lamaftt'Shasta-:
 
Trinity, Mendocino and Six Rivers trrt3', Mendpciio and Six Rivers
 
National Forests, as described in I Naticna1Forests,;
 
the 1992 FEIS. ... .. '
 

Bureau of Land E4din' Resource Management Same as the No-Action Alternative'
 
Management, Plansford the Afcata and Redding

California Rs$nurice Areas approved 1992 and.
 

1993, repectvey. Exaising.- .|. ' 
Managem~etjPklan~ the King. 
Range Natidnal Cbhservahi Area, 
.approved'19746. . -. . , '' , 

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 DraftForest and DistrictPlans 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. 

INTRODUCTJON 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. 

CurrentPlans 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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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 
Planfor 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 Strategyfor the Northern 
Spotted Ozwl (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 SETS. 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 
efforts), Managed Late-Successional Areas apply to the three known owl 
activity centers on the Modoc National Forest, and a Late-Successional Reserve 
is specified for that portion of the Lassen-administered portion of the Shasta-
Trinity National Forest corresponding to DCA #CD-82 in the FinalDraftRecov
ery Planfor 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 Alternatives 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, 
standards 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 SFIS 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 

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. Each area 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 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-Successional 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 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 trees, 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 Strategyfor the Northern Spotted Owol (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. AlternativesforManagement of Late-SuccessionalForestsof the PacificNorthwest 
(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. FinalDraftRecovenj Planfor the NorthernSpotted 07l (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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LS/OG1, LS/OG2 
AND LS/OG3 

SPOTTED OWL ADDITIONS 

PROTECTION BUFFERS 

DESIGNATED 
CONSERVATION AREAS 
(DCAs), RESERVED 
PAI AREAS, RESIDUAL 
PAIR AREAS, AND 
MANAGED PAIR AREAS 

Appendix B5 of this Final SEIS. 

4. Viability Assessments andManagement Considerationsfor Species Associated with 
Late-Successionaland Old-Growth Forestsof the PacificNorthwest (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/OGI), ecologically significant (LS/OG2), and the 
remainder (LS/OG3, 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/OG 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/OGls, brought 
the LS/OGI reserves into compliance with the spotted owl population stan
dards of A ConservationStrategyfor 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 FinalDraftRecovery Planfor 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 Conmuittee (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 
Reserves 

Managed 
Late-Successional 

Areas 

Matrix 
Standards 

and 
Guidelines 

SAT, Step 5 

Nonvascular plants la, b, e, f 1c, d, g, h 

Invertebrates (No protection areas identified for specific species 

Amphibians 3c 3a, b 

SAT, Step 6 

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 dosure 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 land 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 associated 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 I 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 I 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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AQUATIC 
CONSERVATION 
STRATEGY 

2-28 J 

All alternatives except 7 and 8require 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 I 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 86-2). 

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 (AQUATIC 
CONSERVATION 
EMPHASIS) KEY 
WATERSHEDS 

Tier 1Key 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 overall 
watershed condition. In some alternatives, Tier I Key Watersheds prescribe 
Riparian Reserve widths that are different from reserve widths in other water
sheds. 

TIER 2 (OTHER) 
KEY WATERSHEDS 

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 


FIRE MANAGEMENT 

STANDARDS AND 
GUIDELINES 

This watershed category refers to any watershed not specified as Tier I 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 Conserization 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 86). 

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 B8, Fire Management Standards and Guidelines. 

All land allocations in each alternative have specific management direction 
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. 

MAPS 	 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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LAND ALLOCATION 
HIERARCHY FOR 
COMPARISON OF 
ALTERNATIVES 

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 theirbound
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 Areas 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 SETS: 

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. 	 All lands 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. 

2-34 0 Final Supplemental Environmental Impact Statement 



T71e Alternatives 

L~~~~~- SI S.RN8N Si 8§8( D ~ 

t~~~~~~~Y OOAgg Rj2Ig~t 

3 

d~~~~~~~5lt 

44 

o 

E 

'g z8m g 

gW stW 

R 6 

nggd zT 

cJis2 

n 8tAdf 

N 

d 

2 0 > £ g , ~ l X 

eXd |ge 

St~~~ ~ ~~~~~~~~nrdcio 

N . 

oteAto lentvs023 



Chapter 2 

s8 ~ r 

MI e -ng'0 

8 S 8Q 88 

l.~~t~~t'1 8 

ggoo gc 

re 
¾§~~~ER 

o~~~~~~~~~~~~~~cl0'.n - 4 

mm$ .fi. 

~. C', o' CZ 

0''c I') c~~~~~oto' 

ia~plmnalniomna~pct-2-36~~~~~~~~~ c tatme 

0 



The Alternatives 

] fl gO~gI SU ES 8.|m!l 

Ag g 8 MM°° 8° 

A m gOB ,RO duO., 

38 kR oc8<-W g->- g>f8> 

.2 -Z#ta s@p'2'"i6. 4 'st. 

§ sR N208. Crk°.gelk . 

Introduction to the Action Alternatives 02-37 



Chapter2 

] a E @@ 8F 


. it A 8 


R51 Pt°od ~0 4 


t Ni30~~~~~~~Ij gt 5
 

2-383 Final Supplemental
Evironmental Impact Statemen 



The Alternatives 

g< X 0 N ^ g8 gtb o 58 H0 | 

i Rt X gOOO 00000sX 000 

R t te - = gO O g=i s 2, 

a .> . ^8W 

j U- m " '1! 0 

Introduction to the Action Alternatives 02-39
 



Chapter2 

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/OGls and LS/OG2s (Johnson et al. 1991) to the 
Late-Successional Reserves category in Marbled Murrelet Zone I (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. 	 In the 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 Bl) 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. 	 In the 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/OG1, spotted owl additions, LS/OG2, LS/OG3, 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. 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 - 1,079,900 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 

47%, Late-Successional 

Congressionally 30% Reserves 

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 streams 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/OGI, spotted owl additions, and LS/OG2.
 

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 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 - 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% 37% Late-Successional 
Reserved Areas Reserves 

Riparian Reserves 9% 6% Admilnistratively 

Matrix 18% Withdrawn Areas 

The Alternatives 0 2-45 



Chapter2 

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 Provinces 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 

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

STANDARDS AND GuIDLImEs:
 
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 to 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/OGI. 
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STANDARDS AND GumDETips: 
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 GuTDEupNps:
 
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 old-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 
LS/OG2 was in forest stands at least 100 years old (stands identified under 
number 1above 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:
 
LS/OG2, 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 LS/OG2 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 
unit is to be identified from stands of late-successional forests (or the oldest 
available) left in configurations that will provide protection of intermittent 
streams. 

2. Manage remaining LS/OG2 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 LS/OG2 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.
 

2-48 LI Final Supplemental Environmental Impact Statement 



The Alternatives 

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 1Key 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 toward 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 

Riparian Reserves 9% 6% Administratively 

Matrix 18% Withdrawn Areas 
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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; LS/OGI; 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 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%X 33 % Late-Successional
 
Reserved Areas R3ae-suessoa
 

Riparian Reserves 12% 7% Administratively 

Matrix 17% Withdrawn Areas 
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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/OG1; 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 I 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 GUIDELiNES:
 
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
 

Managed Late-Successional 
Areas 2% 

Congressionally 30%
 
Reserved Areas 26% Late-Successional
 

Riparian Reserves 11% 8% Administratively 
Withdrawn Areas 

Matrix 23% 
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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-
em 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/OGI, 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).
 

Other 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 GuIDELEs:
 
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 

Congressionally 309 31% Late-Successional
 
Reserved Areas Reserves
 

Riparian Reserves 10% 7% Administratively
Withdrawn Areas 

Matrix 22% 
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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 FinalDraft Recovery Plan 
for the NorthernSpotted 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 

Managed Late-Successional 
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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/OG1, spotted owl additions, and LS/OG2 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).
 

Outside 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 Bll, Standards and Guidelines Resulting From Additional Species 
Analysis and Changes to Alternative 9. 

0 

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/OGls 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/OG1 and LS/OG2 within Marbled Murrelet Zone 1, except 
in the Quinault Special Management Area. 

STANDARDS AND GUIDELINES: 
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 811 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, but 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 suffi
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 Grants 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 89), 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 Bl, 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 units. 

For lands 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 Bll. Interim requirements are as follows: 
Following regeneration harvesting in northern California, follow current plans 
and draft plan preferred alternatives for down logs. In western Oregon and 
Washington from the Willamette National Forest north, leave 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 311. 

Protect soil and litter-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 BI1). 

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 811. Protection of these stands 
could be modified in the future when other portions of the watershed have 
recovered to the point where they could replace the ecological roles of these 
stands (see Appendix 811). 

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 of 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 Bl1). 

Protect identified mollusks, arthropods, and vascular plants from grazing as 
described in Appendix 811 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 811. 

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 to 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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Figure 2-12. Alternative 9 

Managed Late-Successional 
Areas 1% 

Congressionally 
Reserved Areas 

30% 30% Late-Successional 
Reserves 

Riparian Reserves 11% 6% Administratively
6% Withdrawn Areas 

Matrix 16% Adaptive Management 
Areas 
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ALTERNATIVES CONSIDERED BUT ELIMINATED 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 
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 111-1 through 111-4 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. 

CoMAmRIsON OF THE EFFECTS OF THE ALTERNATJVES 

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 GUIDELINES:
 
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
 

Congressionally 30%3 Late-Successional
 
Reserved Areas Reserves
 

Riparian Reserves 10% 7% 	Administratively

Withdrawn Areas
 

Matrix 22% 
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ALTERNATIVES CONSIDERED BUT ELIMINATED 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 
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 III-I through 111-4 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, 1was 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. 

CoMARmSoN 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 ecosystem 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 1would 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 B13,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 86) 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 
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 
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 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 1and 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 

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. 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 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 neces
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WATER QUALITY 

SOIL PRODUcrIVITY 

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 1 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 8have 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 untitledd 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 1and 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 1and 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 
Oregon 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 to 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 I 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 to 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. 

NONVASCULAR 	 This includes bryophytes, fungi and lichens. Bryophytes include hornworts, 
PLANTS AND ALLIES 	 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 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 net
work of late-successional forest. Small forest fragments can function as refugia 
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INVERTEBRATES 

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 5 and 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 1would 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 late-successional 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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VERTEBRATES 

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 6would likely have effects similar to Alterna
tive 5, and Alternative 10 would likely have effects between those of Alterna
tives 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 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 slugs, 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, mammals 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, Alternatives 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 1and 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 8would 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 
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 
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 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 Alternatives 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 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 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 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 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 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 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 
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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 alternative1 

Actual Estimated Alternative 

State/Owl Region2 1990 1992 1 2 3 4 5 6 7 8 9 10 

- ----- thousand jobs----------

Washington 

Olympic Peninsula 13.9 11.6 11.7 11.6 11.7 11.7 11.7 11.6 11.2 11.6 11.6 

Puget Sound 25.7 20.3 20.4 20.4 20.4 20.3 20.4 20.3 20.5 20.3 20.4 

Lower Columbia 14.1 12.4 12.6 12.6 12.6 12.7 12.6 12.7 12.6 12.6 12.6 

Central 4.2 3.8 4.0 4.1 4.0 4.0 4.1 4.1 4.3 3.9 4.2 

t~..t..f..,.. i+ §.5;.S~$fz, ;'I a44S7>&7 42 49 08<474;8; 48 

Oregon 

Northwest 21.9 19.8 20.3 20.3 20.4 20.7 20.0 21.6 20.8 20.5 20.5 

West-Central 20.9 13.7 14.4 14.5 14.6 15.0 14.3 16.0 15.4 15.0 14.9 

Southwest 21.4 10.3 12.0 12.1 12.4 12.8 12.1 15.3 13.8 12.8 12.9 

Central 8.9 7.4 8.0 8.0 8.0 8.1 8.0 8.4 8.2 8.1 8.1 

Rae ... 9 . 5Q. 

California 

T' ~ ~ ~ 'gethic$0s 1 is U $!4 

1Includes 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. 

2Owl 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 the region 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 I 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 to 
experience negative consequences with Alternatives 1, 3, and to a lesser degree 
7, because they have few employment 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 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. 

PEOPLE COPING 	 Changes in the management of the federal forests within the range of the 
WITH 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 I through 6, 9, and 10 
will last longer than any company or worker's ability to "wait it out." The 
changes in 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 I 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 
PEOPLE 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 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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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 consistently 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 	 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. 

RELATIONSHIP TO 	 Chapter 3&4 in the Draft SEIS relied heavily on the Assessment Team's report 
THE FEMAT REPORT 	 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 to 
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 biology 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 to 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 Bureau 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-I 1,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 timberlands1 within the range of the 
northern spotted owl 

Age Class 

Even-Age Stands
 

0-20 yrs 


20-40 yrs 


40-60 yes 


60-80 yrs 


80-100 yrs 


>100 yrs 


Uneven-Age Stands
 

<100 yrs 


>100 yrs 


Totals--


Forest 
Other Public Industry 

520,000 2,752,000 

538,000 2,102,000 

638,000 1,670,000 

290,000 446,000 

138,000 102,000 

91,000 165,000 

233,000 708,000 

99,000 264,000 

2,547,Q00 8,209,000 

Other Private 

903,000 

762,000 

909,000 

533,000 

218,000 

113,000 

1,012,000 


239,000 


4,689,000 

Total Non-

National
 

Forest
 

4,175,000 

3,402,000 

3,217,000 

1,269,000 

458,000 

369,000 

1,953,000 

602,000 

15,445,000 

'"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. 

CUMULATIVE EFmECTS This SEIS also considers the likely effects of reasonably foreseeable 
FROM NONFEDERAL management actions on nonfederal forest land. The sparsity of old-growth
AcrioNS 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 lands. 

As indicated in Table 3&4-1, harvest activities on nonfederal forest lands 
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 provides 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 (FederalRegister, 
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 contiguous, 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 restrictions 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 
analysis in this SEIS: (I) 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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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 so, 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. 

CUMULATIVE EFFECTS The environmental impact statements that are supplemented by this SEIS also 
IN PREVIOUS AND disclose the cumulative effects of their alternatives on various aspects of the 
SUBSEQUENT environment. The effects from ground-disturbing activities and human-
ENVIRONMENTAL induced rapid vegetation and habitat changes would be substantially reduced 
ANALYSES 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 owned or 
administered 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 
more 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. It 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-
successional 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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Description of Terrestrial Forest and Aquatic 
Ecosystems 

OVERVIEW OF 	 The physiographic provinces (also referred to as "provinces" or "geoclimatic 
BIOLOGICAL provinces") incorporate physical, biological and environmental factors that 
COMMUNITIES, shape broad-scale landscapes. Physiographic provinces reflect differences in 
OWNERSHIP geology (such as uplift rates, recent volcanism, and tectonic disruption) and 
PATTERNS AND climate (such as precipitation, temperature, and glaciation). These factors result
CURRENT FOREST 	 in broad-scale differences in soil development and natural plant communities. 
CURRENTI OREST Within each province, variable characteristics of rock stability affect the 
CONDITIONS BY steepness of hill slopes, landforms, soil texture and thickness, drainage 
PHYSIOGRAPHIC 	 patterns, and erosional processes. Thus, physiographic provinces are useful in 
PROVINCE 	 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 only 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 
northern 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. 

3&4-14 El Final Supplemental Environmental Impact Statement 



Affected Environment and Environmental Consequences 

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 not 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 Environmnental 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 deciduous 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 
subject 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 soils, 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 includes 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. 

TERRESTRAL EcosYsMs 

Current Forest Conditions Within the Range of 
the Northern Spotted Owl 

LAND AREA AND 	 The range of the northern spotted owl encompasses 57 million acres in the 
OWNERSHIP 	 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
State!/_________________________________ 

Physiographic 

Province 


Washington 
Eastern Cascades 

Western Cascades 
Western Lowlands 
Olympic Peninsula 

Total: 
Oregon

Klamath 
Eastern Cascades 

Western Cascades 
Coast Range 

Willamette Valley 
Total: 

California 
Coast Range 

Klamath 
Cascades 

Total' 

3 State Total 

Forest Bureau of National Other 
Service Land Park Federal Nonfederal 

Management' Service 

3,327,100 0 137,100 6,200 2,211,800 

2,955,500 0 759,500 4,400 2,430,500 
0 0 1,700 124,600 6,344,000 

628,100 0 900,200 1,700 1,501,100 
6,91:0,700 0 1it98,500 136,90a 12,487,400 

1/285,100 833,400 500 0 1,881,500 
1,447,000 48,900 77,600 0 751,400 
3,720,800 678,300 88,600 400 2,153,500 

621,100 788,900 100 1,700 4,359,200 
0 17,500 0 8,700 2,631,900 

7,074,000 2,367,000 166,800 10,800 11,777,500 1 

69,400 229,900 150,800 21,200 5,219,400 
4,366,700 104,000 41,000 0 1,569,200 

996,900 10,300 300 0 1,494,700 

5,433,000 344,200 192,100 21,200 8,283,3000 

19,417,700 2,711,200 2,157,400 168,900 32,548,200 

INo acres tallied for Bureau of Land Management in Washington due to the dispersed nature of the lands
under its administration. 

ALLOCATION OF Federal lands within the range of the northern spotted owl include 18.5 million 
FEDERAL LANDS 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-	 Vegetation on federal lands within the range of the northern spotted owl was 
SUCCESSIONAL 	 categorized into broad structural types based on stand-based inventory data 
CONIFER FOREST ON 	 and satellite imagery by Pacific Meridian Resources (under contract to the 
FEDERAL LAND 	 Forest Service; see FEMAT Report, Chapter IL 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 
IV, 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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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 

Stati 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 2,500 119,000 172,300 14,100 0 307,900
 
Total M/L Conifer Multistory 5,000 257,200 364,900 11,200 0 638,300
 

Western Cascades 	 Total Sm Conifer Single-Story 184,000 561,900 258,500 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 0 0 0 0
 
Total M/L Conifer Single-Story 0 0 0 0 0 0
 
Total M/L ConiferMultistory 0 0 0 0 0 0
 

Olympic Peninsula 	 Total Sm Conifer Single-Story 172,100 244,600 71,400 200 0 488,300 
TotalM/LConiferSingle-Story 13,200 19,800 3,900 0 0 86,900 
Total M/L Conifer Multistory 197,900 237,900 24,700 0 0 460,500 

WashingtonTotal 	 total Stu Conifei Single-Story 376,700 1,103,600 753,500 ;92,500 ' . 2,37,6,2g00,
 
TotaIM/L ConiforSingle-Story.. 70,000 430,i1o 365.300 :14A00 0 ' 80,400
 
TotaIM/L ConiferMultistory .255,500 G 615,600 .11,500 0 1,953,600
870,700 .
 

Oregon
 
Klamath Total San Conifer Single-Story 188,200 367,700 41,900 1,400 0 599,200
 

Total M/L Conifer Single-Story 53,800 82,600 13,600 900 0 150,900
 
Total M/L Conifer 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-Story 300 6,000 8,500 1,300 0 16,100
 
Total M/L Conifer Multistory 1,700 48,300 176,100 49,700 0 275,800
 

Western Cascades Total Sm Conifer Single-Story 113,300 502,400 482,000 71,300 0 1,169,000
 
Total M/LConifer 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 0 1,171,700
 

Coast Range Total Sm Conifer Single-Story 504,700 26,200 0 0 0 530,900
 
Total M/LConifer Single-Story 196,300 19,200 0 0 0 215,500
 
TotalM/LConiferMultistory 133,200 7,000 0 0 0 140,200
 

Willamette Valley Total Sm Conifer Single-Story 4,300 100 0 0 0 4,400
 
TotalM/LConiferSingle-Story 1,300 0 0 0 0 1,300
 
Total M/LConiferMultistory 900 0 0 0 0 900
 

otegotniToal - Total Srl Conifer Sirgle-Story , 820,200 :: 1,23,500 1,119,200 217,500 . - 0 3,280,400
 
. ' ' Conifer SingleStory. 351,400 204,400: ,'S,00;: ,1,33,9000
, Total MI : 	 572,600 

,h:- '. ' ': : ' Total M/L Conifer Multstory 457800: : 936,500 - ,660,600: . 88,200 0 . 2,143,100.
 
California
 

Coast Range Total Sm Conifer Single-Story 1,900 3,000 0 0 0 4,900
 
Total M/L Conifer Single-Story 12,600 12,900 100 0 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 0 140,900
 
Total M/L Conifer Single-Story 61,600 410,800 409,600 65,700 0 947,700
 
Total M/L Conifer Multistory 145,500 641,700 444,700 86,100 0 1,318,000
 

Cascades Total Sm Conifer Single-Story 0 5,100 24,100 8,700 300 38,200
 
Total M/L Conifer Single-Story 9,200 73,700 76,500 21,700 200 181,300
 
Total M/L Conifer Multistory 0 4,500 98,700 53,600 200 157,000
 

caiforniaTotalh TotalSm ConiferSingle-$ton . 3,600 .13,700 76;0 . - 84,800- 19.000 300 

.TotalM/L Conr Single-Stotry ' 83,400 .497,500 486,200 s,1o4, -20
87,4006 
, : >,Total 1140 : 650,100 5 139,7 , 200 1,4",§0'-M/L Cnifer Multstory 

3 StateTatal: 	 :.Total: Sm Crnife8 ' 2303,100 .1,957,500 - 300 . 5,790,400- Sihgla-Stdryb 1,200500 - : 329,000, : 
i .: ', :''- TOtalM/LCsiiferSingfeStory : 504,8 001 ,500,0 -:1,055,900 . i07,300 .200' ' ,169,000 

. .Total M/L Conifer Multistory: . .864,700 2,457,30' 1,819,600 . 239,700.- 2d0 5,381;500 

*Sm Conifer Single Story = Stands dominated by small conifer trees ranging from 9.0 to 20.9 inches in diameter at breast height (dbh). 
M/L (Medium/Large) Conifer Single-Story = Stands dominated by conifer trees that are at least 21.0 inches dbh, and characterized 
byonlya single canopylayer. M/L (Medium/Large) ConiferMuitistory = Standsdominatedbyconifertrees that are atleast 
21.0 inches dbh and characterized by two or more canopy layers. 
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SPATIAL DISTRIBUTION successional and old-growth forests within the range of the spotted owl have 

Affected Environmnent and Environmnental 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-

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 longer 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 for a 
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 symmetrical 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, Cladonianorvegica,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., Pyrolauniflora,Allotropa virggta). 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 
Washington 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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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 owl 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 or a 
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 1through 4) of ecosystem quantity and quality 
(abundance, diversity, processes, functions and connectivity). 

ASSESSMENT PROCESS 	 The rating of late-successional ecosystems was based on three attributes 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 52). 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, abundance 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 Outcome 1. 

Outcome 3: 	 Late-successional and old-growth ecosystem abundance and ecological diversity on 
federal lands is considerably below the typical range 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 1acre, 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 (I) 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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Affected Environmentand Environmental Consequences 

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 attribute outcomes. 

The assessment of maintenance of a functional and interconnected, late-
successional forest ecosystem was not revised to reflect the changes described 
in Appendix BII, 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 B3l 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 to 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/OG3s 
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: 	 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. 

Outcome 2: 	 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. 

Outcome 3: 	 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. 

Outcome 4: 	 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 
FOREST 
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 MAINTENANCE OF in terms of degrees (Outcomes 1 through 4) of ecosystem quantity and quality
 
A FUNCTIONAL AND 
INTERCONNECTED, 
LATE-SUCCESSIONAL 
FOREST 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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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 1and 2) (Figure 3&4-3, Table 3&4-9). The other 
alternatives had a 62 to 77 percent likelihood of reaching Outcomes 1and 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 1 

Moist Provinces Dry Provinces 
100 100 

80 8 

60 6 
oo 0

0 

40 40 

20 20 

1 3 4 5 7 8 9 1 3 4 5 7 8 9 
Alternative Alternative 

Within 'Be Within Below 
ERange FARange NRange Ml Range 

1For a description of climatic groups of provinces, see the Air Quality 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. A P C Average A P C Average 

1Adi-e ,' 52 77 66 . 34 76 59 

3 92 71 90 &5;< 75 53 78 69 

4 < 62 BZZ< 75 46 76 65 

5 80 59 . 73 69 47 66 60 

7 66 50 68 62 64 41 51 52 

8 69 59 74 68 64 38 53 51 

9 76 75 80 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 
Outcomes 1and 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 Outcomes I 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 1and 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 1and 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 old-growth ecosystem with 
attributes that approximate at least long-term average conditions (Outcome 1) 
over a timeframe of 100 years. This occurs 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 (Outcomes 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 federal 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 1provides 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 1and 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 late-successional characteristics in the future. 

Other reasons for not achieving 80 percent or greater likelihoods for Outcome 1 
alone, or Outcomes I 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 Outcomes I 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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POSSIBLE MITIGATION 
MEASURES TO ADDRESS 
INHERENT DYNAMICS OF 
THE ECOSYSTEM AND 
ENVIRONMENT 

POSSIBLE MITIGATION 
MEASURES TO ADDRESS 
LAND-UsE HISTORY AND 
OWNERSHIP PATTERN 
EFFECTS 

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 1and 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 I and 2combined (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 1and 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 silviculture in young 
plantations to promote development of late-successional and old-growth 
forests would probably improve the rating of Alternative I to at least an 80 
percent cumulative likelihood of reaching Outcomes 1 and 2 combined. 
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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 ponderosa 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 I 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-level 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. 

POSSIBLE MITIGATION All provinces: 
MEASURES TO ADDRESS Continue to increase the number of basic studies of ecosystem structure, 
LACK OF SCIENTIFIC function, and dynamics at multiple spatial and temporal scales (e.g. Swanson et 
INFORMATION 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 
B1l, 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 I 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 fire and 
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 1million 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 I 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 susceptibility 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. 

AQUATnC EcosYsmTMs 

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 
endemic 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 occupy 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 
surface 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 streams. 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 (NehIsen 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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COMPONENTS 
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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 particular 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 melt 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 transports 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 682F), 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 design, 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 billslope 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 pollution such as water temperature and 
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Figure 3&4-4. Generalized curves indicating percent of riparian 
ecological functions and processes occurring within 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 
riparian forest stand (after Chen 1991) 
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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 transported 
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 using 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 zone1 5 

Floodplain 13 

Mollusks 

Freshwater snails 54 

Freshwater dams 3 

Amphibians 

Salamanders 12 

Frogs 1 

Birds 38 

Mammals 18 

Bats 11 

Xa ¢ji 

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 86) was designed to incorporate 
all elements of the aquatic and riparian ecosystem necessary to maintain the 
natural disturbance regime. These elements include maintenance of hydrologic 
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 I Key Watersheds. 

Scenario 1has 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 1Key 
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Watersheds, and the width equal to the height of one site-potential 
tree for intermittent streams within Tier 1Key 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 

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 I 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 I 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 I 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. 
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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 biological processes required by riparian-dependent resources 
within a watershed. 

KEY WATERSHEDS 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 (I) 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 tree 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 1Key 
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 86-3). 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 1Key Watersheds 
include 3.9 million and 3.1 million acres of Late-Successional Reserves for 
Alternatives 1and 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 1Key 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 I 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 
1Key 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 

3&4-80 El Final Supplemental Environmental Impact Statement 



Affected Environment and Environmnental Consequences 

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 habitats to a greater 
degree than Alternatives 7 and 8, but to a lesser degree than Alternatives 1and 
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 results 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 I 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 I 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 B IIlists 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 1Key Watersheds as Late-Successional Reserves, (2) prohibit constructing 
new roads in Tier I 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 is particularly true for intermittent and smaller perennial streams. 
None of the states require protection of riparian areas for intermittent streams. 
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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 effects. 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 
SILVICULTURAL TOOL 
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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 hardwood 
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 fire 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 return 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. Underbuming 
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 to 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 lead. 

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 The Clean Air Act established the Prevention of Significant Deterioration 
SIGNIFICANT program which prevents areas that currently have clean air from being 
DETERIORATION (PSD) 	 degraded. This program defines three area classifications based on air quality: 
AND VISIBILITY 	 Class I, Class II, and Class III. Class I areas are subject to the most limiting 
PROGRAMS 	 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 I; all lands 
administered by the Forest Service and Bureau of Land Management within 
this planning area are Class II. There are no Class III 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. 

AIR QUALITY RELATED 	 The Clean Air Act gives federal land managers of Wildernesses (Class I areas) 
VALUES (AQRVs) 	 the affirmative responsibility to protect Air Quality Related Values from 

adverse impacts of air pollution (Section 165(d)). These are values within Class 
I areas, such as visibility, biological diversity, and water quality, that are 
necessary to protect. 

AIR QUALITY PROGRAMS 	 State and local governments have the authority to adopt their own air quality 
AND PRESCRIBED FIRE 	 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 PM1U nonattainment areas 
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Health and Welfare Effects of Prescribed Burning Pollutants 

Criteria pollutants emitted from or formed as a result of prescribed fire include 
particulate matter (PMIO), 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 noncriteria, but potentially toxic, pollutants are emitted by 
prescribed fire, including polynuclear aromatic hydrocarbons (sometimes 
referred to as PAHs) 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 
exposure and consequential health effects. Additionally, the health and welfare 
effects of air toxics released by prescribed burning or wildfires have not been 
directly studied. 

Focus ON PM10 	 PMIO is a term used to describe airborne solid and liquid particles 10 
(PARTICULATE MATTER 	 micrometers or smaller in size. Because of its small size, PMIO readily lodges in 
SMALLER THAN 10 	 the lungs, thus increasing levels of respiratory infections, cardiac disease, 
MICROMETERS) 	 bronchitis, asthma, pneumonia, and emphysema. The Environmental 

Protection Agency is considering a more stringent NAAQS for PMIO 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 
PMIO 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 (PM1C) is of the 
most interest because of the large quantities emitted from fires, the potential 
contribution of PMIO from prescribed and wildfires to pollutant concentrations 
above the PMIO standard, the major reduction of visibility caused by PM1O, 
and the role PMIO 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 transport 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 
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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 occurred 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 alternatives 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 residues can create large 
quantities of particulate matter and other pollutants, this burning usually takes 
place in relatively remote areas with intensities 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 Reports 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 follow state visibility requirements 

Figure 3&4-9. Trends in PM1O emitted from prescribed fires (1985 to 1992) by climatic group 
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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 
CONSEQUENCES 

Estimation of Emissions by Alternative 

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 

Air and Water Quality and Soil Productivity C2 3&4-93 



Chapter3&4 

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 PMIO emissions from 1980 to 1989 in the Oregon and California 
IKlamath 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 >-,Total 
1 6,232 7,087 32,502 Ot45,2I 
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 SZSS, 
6 7,467 8,203 40,857 56,527 
7 10,508 9,327 47,131 66,966 
8 8,146 8,542 42,252 58,940 
9 7,406 14,656 66,871 
10 7,467 8,153 40,857 

Average (1985-92) 17,562 27,257 50,208 95,0Z l 
Average (1985-90) 20,673 31,928 56,669 i%9,27G 
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Table 3&4-17. Recent fire history and PM1O emissions in the Oregon and 
California Klamath Provinces': wildfire occurrence, acres burned and 
PM1O emissions (1980-1989) 

Year Wildfires PM1O 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 2 1,576 68,504 7,398 

5 Year Average3 1,966 128,679 13,897 

1Includes all federally managed lands, as well as lands protected by the States 
of Oregon and California. 

2 10 year average (1980-1989) 
3 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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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 PMIO were calculated based on projections of 
acres to be burned by alternative, on estimates of preburn fuel loadings by 
cover 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 to 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, PM1 0 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 goals 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 PM1O 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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EMISSION REDUCTION 
TECHNIQUES 

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 reduction techniques reduce the amount of smoke produced from a 
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 treatment 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 rearrange 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. Residue 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 bum 
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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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 sensitive 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. 

EMISSION MONITORING 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 I 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 responsible 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. 

AIR QUALITY 	 Several different monitoring networks currently measure air quality in the 
MONITORING 	 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. 

CUMULATIVE IMPAcrs 	 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, future 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 nonpoint 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. 

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, yielding 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 

Soil is a highly variable and complex layer of unconsolidated material. It 
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. 
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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 is a 
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 vegetative 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, stems, large branches) are 
important for healthy soil biology 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. Soils 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 soils 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 temperature 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, nutrient 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 
soils. 

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 untitledd 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 I 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 dearcut 
and broadcast burned, thus conserving more organic matter to 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 less 
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 ALTERNATVES ON 
SPECIES HABITAT SUFFJCIENCY ON FEDERAL LANDS 
Wm-N TEE RANGE OF TEE NORTHERN SPOTTED OWL 
INSTRUCTIONS TO 	 The Forest Ecosystem Management Assessment Team was instructed by the 
THE FOREST 	 Forest Conference Executive Committee "to identify management alternatives" 
ECOSYSTEM 	 that attain the greatest economic and social contributions from the forests and 
MANAGEMENT 	 also "meet the requirements of the applicable laws and regulations, including 
ASSESSMENT TEAM 	 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 to 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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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 

To 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 to 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). 

OTHER SPECIES Literally thousands of species of all taxa are integral to the late-successional 
ASSOCIATED WITH and old-growth forests in the planning area. Several previous efforts assessed 
LATE-SUCCESSIONAL the effects of various forest management plans on these species. The FinalDraft 
AND OLD-GROWTH Recovery Plan for the Northern Spotted Owl (USDI unpub.) discussed 640 
FORESTS 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 a]. 
(1993). 

Criterion 1: 	 The species is significantly 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 61 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 a]. (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/ spedes/groups) 

Birds 	 38 

Mammals 	 26 

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 Suf iciency 

OVERVIEW 	 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 100 
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. 11-29). 

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, I to 2 days. To help standardize the 
process, all panels received an orientation that consisted of the following 
elements: 

1. INTRODUCTORY This included the purpose of the overall Forest Ecosystem Management 
STATEMENT. Assessment Team assessment and the reasons for convening the panels. 

2. ORIENTATION TO THE 	 The Assessment Team presented and explained the rating scale. The 
OUTCOME 	RATING SCALE. 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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3. ORIENTATION TO THE 
LIKELIHOOD RATING 
SCALE. 

4. ORIENTATION TO 
PROCESS FLOW. 

Affected Environment and Environmental Consequences 

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 1-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 included: 

* 	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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1. PRESENT SPECIES 
PROFILE. 

2. INDIVIDUALS ASSESS 
SPECIES FOR ALL 
ALTERNATIVES. 

3. DISPLAY AND 
Discuss ASSESSMENTS. 

4. INDIVIDUALS REVIEW 
THEIR RATINGS AND 
MODIFY AS APPROPRIATE. 

5. RECORD JUDGMENT 
FACTORS. 

* 	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. 

* 	In addition 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 supplied 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 
MEASURES. 

7. RECORD OTHER 
INFLUENCES ON 
POPULATION VIABILITY. 

Affected Environment and Environmental Consequences 

The panels then suggested recommended mitigation measures for species and 
alternatives that did not provide an average of at least an 80 percent likelihood 
of achieving Outcome 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 dearly 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 to 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. 

'VIABILITY" The following areas were subject to different interpretations by different 
DIFFICULTIES RAISED panels: 
IN ASSESSMENT 
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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SUMMARY AND 
EVALUATION OF 
RESULTS 

Affected Environmnent and Environmental Consequences 

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 
already 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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DESCRIPTION OF 
THE PROCESS 

3&4-124 0 

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. 

The process had four main steps: 

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 likelihood 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. 

RESULTS OF SCREENS 	 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 

rBryophytes 106 	 9 

Fungi 	 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 2 

Bats 	 11 7 

Other mammals 15 	 3 

Spotted owls 1 	 1 

1Marbled murrelets 	 1 

Totals 	 1420 . 4, 
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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 to 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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CONSIDERED 

Affected Environmentand EnvironinentalConsequences 

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 to be 
taken when very localized actions are planned. These mitigation measures 
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 
measures 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 Bll 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 riparianprotection 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 II) 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. 

SPECES NOT THREATENED OR ENDANGERED 

Nonvascular Plants and Allies 

BRYOPHYTES 	 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 nearly 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 

METHODS SPECIFIC TO 	 An assessment panel evaluated 106 species that were considered to be closely 
BRYOPHYTES 	 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. IV-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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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 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 
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 
(Antitrichiacurtipenduila,Doniniaovata) were individually analyzed because of 
concerns about possible effects from management of nonfederal lands, and 
Scouleriamarginatewas also analyzed because of concerns about cumulative 
effects. One species (Ptilidiunm 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, Tritomariaexsectiformis, 
Marsupellaemarginatavar. aquatica,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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Affected Envirownentand EnvirownentalConsequences 

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, Marsupellaemarginatavar. aqtuatica,and Diplophyllum plicatum) due 
to 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. Antitrichiactirtipendulaand Douiniaovata would be 
benefited by the addition of Riparian Reserve Scenario 1. Kurzia makinoana 
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. Ptilidiumcalifornicun 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. Scouleriamarginate 
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 (Tritomariaexsectiformis,Marsupellaemarginatavar. aquatica, 
and Diplophyflum plicatum).While these standards and guidelines would not 
avoid all risk of extirpation from federal lands, they would benefit these 
species. Tritomariaexsectiformis would benefit from Riparian Reserve Scenario 1 
and also from protection of known locations from grazing. Marsupella 
emarginatavar. aquaticawould 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 woody 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 old-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 Marsupellaemarginatavar. 
aquatic. 

For Schistostegapennate, 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 Environmentand EnvironinentalConsequences 

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, 
Ptilidiumcalifornicum and Scouleria marginate). 

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, Antitrichiacurtipendulaand 
Diplophyllumplicatum, 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 I-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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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 

METHODS SPECIFIC TO 	 A list of 527 fungi species closely associated with late-successional and old-
FUNGI 	 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 to 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 biology 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 management 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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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 panelists (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 Gastroboletusexamined 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 ofbeing 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 Report 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 5 and 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, 1uncommon 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, Bondarzauiria 
montana, 7 rare resupinates and polypores, 1uncommon 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 populations 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 BIT). 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, 1jelly mushroom, 3 
branched coral fungi, I mushroom lichen, 6 parasitic fungi, 1cauliflower 
mushroom, 7 moss-dwelling mushrooms, and 1coral 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 Band 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 1as 
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. 

LICHENS Affected Environment 

The lichen flora in the Pacific Northwest is diverse and abundant. Lichens are a 
conspicuous component 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 IV-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 pockets 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 only 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 3&4-24). 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 cumulative 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 Bnl 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 8are 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 outcome(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 common 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 biological 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. 

Nonvascular Plants and Allies 0 3&4-147 



Chapter 3&4 

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 
nonfederal lands cannot be assured under any of the alternatives. 

Vascular Plants 

AFFECTED The largest and most dominant organisms of the late-successional and old-
ENVIRONMENT 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, influence 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 mammals. 
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 L Final Supplemental Environmental Impact Statement 



ENVIRONMENTAL 

CONSEQUENCES
 

Affected Environmentand EnvironmentalConsequences 

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, Clintoniaandrewvsiana, 
Conydalisaquae-gelidae,Pedicularishowellii,and Scoliopus bigelovii); of these, two 
are federal candidate species (Aster vialis and Conjdalisaquae-gelidae).All others 
are considered rare either throughout their entire range or within the planning 
area. Six species (Arceuthobiurn tsugense, Botnjchiumminganense,Coptis trifolia, 
Cypripedium montanurm,Galiumkamtschaticum,and Habenariaorbiculata)have 
ranges which extend beyond the planning area and may be more common in 
other portions of their range. 
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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 1is 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 1would 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., 
Allotropavirgata,Cypripediumfasciculatum). Because rare species are often 
restricted to localized areas, the reserve areas in this analysis afforded different 
degrees of protection to individual species. 

Examining the 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, 
Arceuthobiuni tsugense, is a parasitic epiphyte found most commonly on older 
western hemlocks (Tsuga heterophylla)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 quality, distribution, and abundance to 
allow populations to stabilize across federal lands within their natural 
geographic range. One species (Coptisasplenifolia)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 88). 
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 Bll. 

The standards and guidelines for vascular plants incorporated into Alternative 
9 are described in Chapter 2 and Appendix B1 1.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], Bensoniellaoregona, Coptis asplenifolia, Cypripeditrn 
fasciculatum, and C.montanurnm. 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-successional 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, Bensoniellaoregana,Cimicifuga elata, 
Conjdalisaquae-gelidae,Fraseraumpquaensis,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 riparian 
plant associations on an interagency basis could be initiated. 

A pathogenic root disease (Phytophthoralateralis)has spread through much 
of the range of Chamaecyparislawsoniana,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 roads 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. 

Vascular Plants El 3&4-157 



Chapter3&4 

Coptis trifolia 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 virgatahas 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 coastal redwood 
forests. Most of its range is on private land, where harvest of redwood may 
pose a risk of extirpation from federal lands. 

Abies lasiocarpais 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 lasiocarpais 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 Cypripediumfasciculatumand 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 

ARTHROPODS AND Affected Environment 
THEIR ALLIES 

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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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 
late-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 Moldenrke 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 arthropod 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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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 81 1. 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. 

EFFECTS OF ALTEFRNATIvES 	 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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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 at 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 arthropod 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 to 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 treatment 
practices to minimize disturbance. The above standards aid 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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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. 

All of the alternatives contain standards and guidelines that are expected to 
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 litter and soil layers. 

As noted above, in the southern portions of their ranges four of the functional 
groups of arthropods had higher likelihoods of extirpation in the original 
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. 

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,Trilobopsis,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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Affected Environment and EnvironmentalConsequences 

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, 
Monadeniafidelis minor, Monadenia setosa,Monadeniatroglodytes troglodytes, 
Vespericola karokortim,Fluminicolacolumbiana,and Pisidium(C.) ultramontanurm) 
and one Category 3 species (Fisherolanuttallinuttalli). 

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 additions to the 
alternative. Each of the mollusk groups is discussed below. Standards and 
guidelines for mollusks have been incorporated into Alternative 9 and are 
described in Chapter 2 and Appendix 811. 

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 Riparian Reserve and 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 produce the habitat components for land 
snails. Alternatives 4, 5, 7, and 8 would provide less favorable habitat 
conditions for 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 produce 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. 

Land Snails. 

The rarity and localized distribution of the 38 land snail species played an 
important role in the rating of virtually all these species. Past actions, both on 
federal and nonfederal lands, also contributed to the ratings for virtually all the 
land snails. Lack of information about species, their locations, and their habitat 
associations contributed to many of the ratings. Ratings for the mollusks also 
reflected their vulnerability to relatively minor disturbances. Even in Late-
Successional Reserves, species could suffer impacts from activities such as 
thinning and burning. 

As a consequence, overall ratings for the land snails are relatively low. They 
primarily reflect total acres included in Late-Successional Reserves, and 
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Chapter 3&4 

locations of some specific reserves. Alternative 1 was judged most favorable for 
the land snails. It would provide sufficient habitat to maintain 35 of the 38 
species well distributed across federal lands within their historic range with 50 
percent or greater likelihood. Under Alternative 3, habitat would be sufficient 
to provide a 50 percent or greater likelihood of maintaining 15 species well 
distributed across their historic range on federal lands. The number of species 
judged to be at this level was lower under other alternatives, with Alternative 7 
rating lowest. Viewed from the standpoint of risk of extirpation, Alternative 1 
would provide habitat at a level where only 2 species would have 20 percent or 
greater likelihood of being restricted to refugia or of extirpation. This number 
rises to 24 species under Alternative 3, and 30 or more species under 
Alternatives 4, 5, 7, and 8.Under Alternative 9, only 7 species would have a 20 
percent or greater risk of extirpation or restriction to refugia, and these are all 
primarily due to effects of the nonfederal portions of their habitat. 

Based on their overall features, Alternatives 2, 6, and 10, which were not rated 
by the Assessment Team, would likely have effects on land snails similar to 
Alternative 5. 

Slugs. 

Patterns of effects on slugs are similar to those for land snails. Habitat provided 
by Alternative 1 would be at a level where only 1 of 7 species would have 20 
percent or greater risk of extirpation or restriction to refugia. Two species 
would fall in this category in Alternative 9, 6 in Alternative 4, and 7 in 
Alternatives 3, 5, 7, and 8. 

Based on their overall features, Alternatives 2, 6, and 10 would likely have 
effects on slugs similar to Alternative 5. 

Freshwater Snails and Clams. 

Habitat assessments for the freshwater snails and clams were influenced 
primarily by the Riparian Reserve strategies proposed for the alternatives. 
Thus, Alternatives 1,4, and 9 rated better for these species than did other 
alternatives. All 54 freshwater snails and 3 freshwater clams are judged to have 
20 percent or greater likelihood of being restricted to refugia or being 
extirpated under Alternatives 3, 5, 7, and 8. The combination of Riparian 
Reserves and Late-Successional Reserves in Alternatives 1, 4, and 9 would 
provide habitat that would reduce the likelihood of these outcomes. Under 
Alternative 1, there is less than a 20 percent likelihood of restriction to refugia 
or extirpation for 22 species; under Alternative 4, 14 species are judged to be in 
that category; and the additional standards and guidelines applied to 
Alternative 9 provide a similar level of protection to 51 species. Based on their 
overall features, Alternatives 2, 6,and 10 would likely have effects on 
freshwater snails and clams similar to Alternative 5. 

POSSIBLE MITIGATION 	 Each of the alternatives contains standards and guidelines that are expected to 
MEASURES 	 benefit mollusks. As noted previously in Chapter 3&4, to avoid or reduce 

impacts, a standard or guideline in one alternative could be added to another 
that currently does not include the measure. Of those standards and guidelines, 
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those that would increase Riparian Reserve or Late-Successional Reserve sizes, 
or provide for site-specific mitigations for mollusks, would be most beneficial. 

CuMuLATIVE EFFECTS Nonfederal lands are an important consideration for the persistence of some 
INCLUDING THE ROLE mollusks, particularly in southwestern Washington and northern California. 
OF NONFEDERAL Management for slug species on nonfederal lands in southwestern Washington 
LANDS would have important benefits. Many endemic freshwater mollusks are also

associated with a mixture of federal and nonfederal lands in northern 
California in the headwaters of the Shasta, Pit, and Sacramento Rivers. As more 
areas are surveyed for mollusks, conservation needs on federal and nonfederal 
lands will become more evident. 

Virtually all of the species of land snails are distributed on a mixture of federal 
and nonfederal lands. For seven species of land snails, the influence of 
management on nonfederal lands is thought to be so significant that substantial 
risks of extirpation will remain even with significant conservation measures in 
place on federal lands. These species are Helminthoglyptahertleini,Monadenia 
chaceana,Monadeniafidelis flava, Trilobopsis roperi,Vertigo n. sp., Vespericola 
sierranus, and Vespericola undescribed #2. No additional standards and 
guidelines could be identified for these species to compensate for possible 
effects on the nonfederal portion of their ranges. 

Nonfederal lands play a somewhat less significant role for the slug species. The 
slug species were likely previously distributed more broadly across nonfederal 
lands, but past habitat modification has severely restricted their distribution. 
Nonfederal lands might still play some role in the maintenance of these species, 
but their future is clearly most strongly dependent on federal lands. 

Nonfederal lands and other environmental factors play a major role for the 
freshwater snails and clams. Virtually all species that were assessed are known 
to occur on a mixture of federal and nonfederal land, and could be negatively 
affected by management of nonfederal portions of their range. A variety of 
activities have previously affected many species and could affect them in the 
future. These include hydropower development, grazing, water pollution from 
a variety of sources, water diversions, highway construction, and chemical 
spills. For two of the freshwater clams and four of the freshwater snails, the 
influence of cumulative effects is thought to be so significant that substantial 
risks of extirpation will remain even with significant conservation measures in 
place on federal lands. The two freshwater clams are Anodonta californiensisand 
Anodonta wahlametesis,which occur in large rivers and lakes. These two species 
retain some risk of extirpation under all alternatives. The four freshwater clams 
are Fisherolantitallinuttalli,Flutminicolacohnntbiana,Physellacolumbiana,and 
Vorticifex neritoides.These species are all associated with large rivers, and are 
thought to be at some risk of extirpation from federal lands under any 
alternative. 
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AMPHIBIANS AND 
REPTILES 

3&4-172 

Vertebrates 

Affected Environment 

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 (Bury 1988). The amphibian fauna of the 
Pacific Northwest includes 13 species that are endemic to the range of the 
northern spotted owl. The Pacific Northwest supports the second highest 
number of amphibian species in the United States, second only to the Southeast 
(Nussbaum et al. 1983). Approximately 62 species of amphibians are found in 
the Pacific Northwest, but fewer are found in coniferous forests. Most forested 
areas support as many as 19 to 23 species of amphibians and reptiles 
(Nussbaum et al. 1983, Stebbins 1985), and these vertebrate communities are 
ecologically important because of the high population numbers and biomass 
they attain (Bury 1988). A total of 10 species of reptiles were evaluated by 
Thomas et al. (1993) for their association with late-successional forests, and 
none were found to be closely associated with this forest type. However, some 
reptiles, such as the sharp-tailed snake and northern alligator lizard, are 
associated with components of late-successional forests, including down logs 
and forest litter cover. 

Amphibians are functionally important components of coniferous forests in the 
Pacific Northwest. Amphibians, particularly salamanders, can reach high 
densities in forest ecosystems. Aquatic larvae, terrestrial juveniles, and adults 
may function as predators or as the major food source for other vertebrate 
species and aquatic invertebrates (Walls et al. 1992). 

Amphibians are particularly sensitive to environmental change because their 
complex life cycle exposes them to hazards in both the aquatic and terrestrial 
environments. Most of the species require cool, moist conditions to maintain 
respiratory function. Stream-dwelling species generally require cool water, and 
are sensitive to sedimentation that can inhibit reproduction and foraging. 
Within locales in the Pacific Northwest populations of several species of 
amphibians have been extirpated, and the ranges of numerous species have 
been drastically reduced (Blaustein and Wake 1990). Most declines have 
occurred in forest-dwelling species. Several species including Del Norte, Larch 
Mountain, Siskiyou Mountains, and Shasta salamanders and western spotted, 
red-legged, and Cascades frogs, are federal candidates for listing under the 
Endangered Species Act. 

Many amphibians are highly specialized; these include the predatory giant 
salamanders and the very primitive tailed frog. Most amphibians have specific 
habitat requirements such as association with headwater streams or coarse 
woody debris. The clouded salamander, for example, occurs most frequently in 
the space between the bark and sapwood of large diameter down logs. Twelve 
species of salamanders are associated with riparian areas, particularly 
headwater streams, springs, and seeps. Two species (Oregon slender and 
clouded salamanders) are closely associated with coarse woody debris. Some of 
the species have very restricted geographic ranges, particularly the Larch 
Mountain, Siskiyou Mountains, and Shasta salamanders. 
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AMPHIBIANS AND 
REPTILES 

Affected Environment and EnvironmentalConsequlences 

The special natural history traits of salamanders include low mobility and 
dependence on moist environments for at least part of their life cycle. The loss 
of moist environments following timber harvest undoubtedly influences both 
their local abundance and distribution. There is considerable genetic variability 
among and within species of amphibians as exemplified by the recent 
subdivision of Pacific giant salamanders into three species and the Olympic 
salamanders into four species within the range of the northern spotted owl 
(Good 1989, Good and Wake 1992). Continuing research may result in other 
wide-ranging species being subdivided into separate species. This high degree 
of variability is probably a result of their specific habitat associations and 
limited mobility. There is evidence of population declines and range reductions 
in a number of amphibian populations (Blaustein and Wake 1990, Welch 1990). 
The specific habitat requirements, low mobility, high genetic variability, and 
restricted geographic ranges of amphibians make some of them likely 
candidates for federal listing. 

Environmental Consequences 

The Assessment Team developed a list of species that are closely associated 
with late-successional forests based on the criteria of Thomas et al. (1993) which 
listed 28 amphibian and 10 reptilian species for initial consideration as 
associates with late-successional forests. Following application of a set of 
screening criteria to identify species closely associated with such forests, this 
list was reduced to 19 species of salamanders and frogs. No reptiles were 
retained and thus the assessment was restricted to amphibians. The 
Assessment Team dropped the California slender salamander from further 
consideration because only a very limited portion of its range occurs on federal 
lands within the range of the northern spotted owl. Therefore, the Assessment 
Team evaluated a total of 18 species (17 salamanders and 1frog). In addition, 
the Assessment Team divided one species' range (Van Dyke's salamander) into 
two portions of its total range (Washington Cascade Range; Washington coast 
including the Olympic Peninsula) and evaluated habitat conditions separately 
within each portion. 

The Assessment Team recognized two general groups, those species associated 
with riparian habitats and those associated with terrestrial or upland habitats 
(Table 3&4-28). Within the riparian group, some species are found primarily in 
intermittent headwater streams including: Van Dyke's and Dunn's 
salamanders, two species of giant salamanders, four species of torrent 
salamanders, and the tailed frog. Other riparian associates (e.g., rough-skinned 
newt, northwestern salamander) breed in ponds or streams but forage in 
terrestrial habitats. 

There were 19 amphibian species or ranges assessed in the FEMAT Report. Of 
these, 13 species (8 stream-dwelling and 5 terrestrial) were selected for 
additional analysis (and possible additional standards and guidelines) using 
the screening process described earlier. 
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EFFECaS oF ALTERNATIVES 

Affected Environment and EnvironmentalConsequences 

The species shown in the shaded portion of Table 3&4-28 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&4-28 have not been changed to reflect these additions to the alternative. 

The habitat components important to amphibians are those which would 
provide cool, moist old-growth conditions; cool water; reduced sedimentation; 
protection of headwater streams; coarse woody debris; riparian zones; and 
more extensive and interconnected late-successional and old-growth forest 
conditions. For the riparian groups, Alternatives 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 
amphibians. Alternatives 3 and 5 would provide somewhat lower 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 I 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 amphibians. 
Alternatives 3, 4, and 5 would provide somewhat lower 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 effects on five species were similar and relatively low across alternatives 
(Columbia torrent salamander, Van Dyke's salamander [Cascades], Van Dyke's 
salamander [coastal, Olympic Peninsula], Shasta salamander, and Siskiyou 
Mountains salamander). These ratings are not primarily a result of alternative 
design or federal land management and are discussed below (see Cumulative 
Effects Including the Role of Nonfederal Land). 

The effects of the alternatives on habitat conditions for the other 14 amphibians 
that were assessed are as follows: Alternative 1has a 90 percent or greater 
likelihood of providing sufficient habitat well distributed when measured 
against their historic range across federal land for eight species or ranges, and 
an 80 percent or greater likelihood for six species or ranges. Alternative 4 
provides a 90 percent or greater likelihood of achieving this outcome for five 
species or ranges, and an 80 percent or greater likelihood for six species or 
ranges. Alternative 9, with the standards and guidelines added between the 
Draft and Final SEIS, would provide a 90 percent or greater likelihood of 
providing sufficient habitat well distributed when measured against its historic 
range across federal land for I species or range, and an 80 percent or greater 
likelihood for 13 species or ranges. Alternative 3 would provide a 90 percent or 
greater likelihood of achieving this outcome for two species or ranges, an 80 
percent or greater likelihood for seven species, and a 70 percent or greater 
likelihood for five species. Alternative 5 would provide an 80 percent or greater 
likelihood of providing sufficient habitat well distributed when measured 
against their historic ranges across federal land for eight species or ranges, and 
a 70 percent or greater likelihood for four species. Alternatives 7 and 8 rated 
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lowest, with likelihoods of 60 percent or less for 10 species or ranges. 
Alternatives 1, 4, and 9 would generally provide better habitat conditions for 
the amphibians, while Alternatives 7 and 8 would provide fewer of these 
conditions. 

The standard and guideline additions to Alternative 9 that were of greatest 
benefit to amphibian species are described below. 

Stream-Dwelling Species 

Of the eight stream-dwelling species, application of Riparian Reserve Scenario 
1 is expected to provide additional habitat protection for five species (Black 
salamander, Cascade torrent salamander, Cope's giant salamander, Southern 
torrent salamander, and tailed frog). For three of the eight species or ranges 
(Washington Cascades and Washington Coast Ranges of Van Dyke's 
salamander, and Columbia torrent salamander), no additional standards and 
guidelines or selection of another alternative would effectively eliminate the 
assessed risks (see Cumulative Effects discussion below). 

Terrestrial Species 

Of the five terrestrial species, increased provision of coarse woody debris in the 
matrix is expected to provide additional habitat protection for two species (the 
Clouded salamander and Oregon slender salamander); the "survey and 
manage" standards and guidelines will benefit one additional species (the 
Larch Mountain salamander). For two remaining species (the Shasta 
salamander and Siskiyou Mountains salamander), no standards and guidelines 
could be devised, nor an alternative developed, that would fully eliminate the 
risks of extirpation from federal lands (see Cumulative Effects Including the 
Role of Nonfederal Lands discussion below). 

POSSIBLE MITIGATION 	 Most of the alternatives contain standards and guidelines that are expected to 
MEASURES 	 benefit amphibians. 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 that 
would provide cool, moist old-growth conditions; cool water; reduced 
sedimentation; protection of headwater streams; and coarse woody debris 
would be of greatest benefit to these species. 

CUMULATIVE EFFECTS Cumulative effects are of concern for five species of amphibians. Land 
INCLUDING THE ROLE OF management activity on nonfederal lands will affect nearly all species of 
NONFEDERAL LANDS amphibians. Most of these species have less than 50 percent of their range on 

federal lands. Among riparian-associated species, only one species' range 
(tailed frog) overlaps federal lands by more than 50 percent. The range for 
terrestrial species on federal lands varies from 44 to 78 percent. Streamside 
protection measures on nonfederal lands will likely continue to have a strong 
influence on overall population viability of riparian-associated amphibian 
species. 

For five species and ranges of amphibians, the influence of management on 
nonfederal lands is thought to be so significant that substantial risks of 
extirpation will remain even with significant conservation measures on federal 
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METHODS SPErcIFC 
To BIRDS 

Affected Environmentand EnvironmentalConsequences 

lands. Van Dyke's salamander (in coastal Washington) and Columbia torrent 
salamander occur almost exclusively on nonfederal land, and no standard and 
guideline can assure their continued existence on the small portion of federal 
land inhabited by these species. Persistence of the Van Dyke's salamander 
population in the Cascade Range in Washington is questionable under any
alternative because of its extremely limited distribution in very small, disjunct 
patches and the resulting risk of catastrophic loss of habitat In addition, the 
small population size of this species may preclude its ability to recover as 
habitat conditions improve over time. The Shasta salamander and Siskiyou 
Mountains salamander are extremely local endemics associated with rocky
habitat. Shasta salamander sites will essentially be fully protected. However, 
because these sites (primarily limestone outcrops) are disjunct and very small, 
some risk of extirpation from federal lands due to large-scale disturbance exists 
under all alternatives. The Siskiyou Mountains salamander is distributed in 
small, disjunct populations, and no standard and guideline could avoid all risk 
of extirpation from federal lands to this species. 

Affected Environment 

The Assessment Team assessed 36 species of birds closely associated with late-
successional and old-growth forests as identified in the "short list" of the 
Scientific Analysis Team Report (Thomas et al. 1993: Appendix 5-D). The 
marbled murrelet and northern spotted owl were addressed in separate 
assessments for three reasons: both were listed as threatened under the 
Endangered Species Act; neither species had a final recovery plan; and both 
species have been major focus points in the scientific, political, legal, and social 
arenas surrounding the management of late-successional and old-growth 
forests. The bald eagle, which is federally listed as "threatened" under the 
Endangered Species Act in Oregon and Washington and "endangered" in 
California, is included in this assessment. All alternatives incorporate the 
guidelines suggested in the Pacific States Bald Eagle Recovery Plan (USDI FWS 
1986). 

The Assessment Team's list included three species (Vaux's swift, white-headed 
woodpecker, and chestnut-backed chickadee) that are broadly endemic to the 
Pacific Northwest. Twelve of the species are cavity-nesters (pileated 
woodpecker, white-headed woodpecker, three-toed woodpecker, black-backed 
woodpecker, hairy woodpecker, red-breasted sapsucker, Williamson's 
sapsucker, chestnut-backed chickadee, winter wren, red-breasted nuthatch, 
white-breasted nuthatch, and flammulated owl) that require snags for nesting 
and/or forage. Optimal habitat for cavity-nesters consists of old-growth forests 
where the occurrence of large snags is the greatest. Additional species of 
waterfowl, birds of prey, and passerines are also on the Assessment Team's list. 

Environmental Consequences 

Essential considerations for bird assessment ratings were: (1)provision of a 
system of large reserves, (2) provision of standards and guidelines for riparian
protection and analysis as identified for watershed guidelines in the Scientific 
Analysis Team Report (Thomas et al. 1993), and (3)provisions for retention of 
green trees, snags, and coarse woody debris within the matrix. When one or 
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more of these factors was judged to be weaker in an alternative, some subset of 
the total species usually rated lower. 

The Assessment Team interpreted the term "refugia" (Outcome C) to indicate 
remnant populations that were not genetically or demographically well 
connected. Well-distributed populations and well-distributed populations with 
gaps when measured against their historic ranges, on the other hand, were 
situations in which the populations or groups would continue to interact both 
genetically and demographically (although at different rates). 

There were 36 species of birds assessed in the FEMAT Report. Two species 
(black-backed woodpecker and common merganser) were selected for 
additional analysis. The black-backed woodpecker was evaluated based on its 
original rating on federal land in the FEMAT Report. The common merganser 
was analyzed because such a small portion of its range occurs on federal land, 
and there is potential for adverse cumulative effects (see Cumulative Effects 
Including the Role of Nonfedteral Lands discussion below). 

EFFECTS OF ALTERNATIVES 	 The species shown in the shaded portion of Table 3&4-29 are those that were 
specifically considered when additional standards and guidelines were added 
to Alternative 9.However, ratings for all species under Alternative 9might be 
increased by the added standard and guidelines. The ratings shown in Table 
3&4-29 have not been changed to reflect these additions to the alternative. 

The habitat components important to birds are those which would increase 
large reserves, riparian protection and analysis, and retain green trees, snags, 
and 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 
allocations and management practices that best produce the habitat 
components for birds. Alternatives 7and 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. 

Alternatives 1,3, and 4 rate highest in providing habitat for birds, with a 90 
percent or greater likelihood of providing sufficient habitat for the 36 assessed 
bird populations to stabilize, well distributed when measured against their 
historic ranges across federal land. Alternative 5 would have a 90 percent or 
greater likelihood of providing sufficient quality habitat for assessed bird 
populations to allow 35 species to stabilize, well distributed when measured 
against their historic ranges across federal land, and an 83 percent likelihood 
for one species (refer to Table 3&4-29). With the standards and guidelines 
added between the Draft and Final SEIS, Alternative 9 would have a 9Q-percent 
or greater likelihood of providing these conditions for 34 bird species, and an 
80 percent or greater likelihood for two species. Alternative 7 would provide a 
90 percent or greater likelihood of providing sufficient habitat well distributed 
when measured against their historic ranges across federal land for 28 species, 
an 80 percent or greater likelihood for seven species, and a 77 percent 
likelihood for one bird species. Alternative 8 rated lowest with likelihoods 
ranging between 53 and 77 percent for seven species. 
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POSSIBLE MITIGATION 
MEASURES 

CUMULATIVE EFFECrS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

Affected Environmentand EnvironmentalConsequnences 

Based on the original FEMAT Report assessments, all rated alternatives have a 
100 percent likelihood of providing habitat of sufficient quality, distribution, 
and abundance to allow the assessed bird species populations to stabilize, but 
with significant gaps in the historic species' distributions across federal lands. 

The additional standards and guidelines described in Chapter 2 and Appendix 
Bll, and incorporated into Alternative 9, would provide an 80 percent or 
greater likelihood of providing sufficient habitat to achieve Outcome A for the 
black-backed woodpecker. In particular, the provisions for clumping snags and 
green trees in the matrix will benefit the black-backed woodpecker, as will 
clarification of the mitigations identified in Thomas et al. (1993). 

Most of the alternatives contain standards and guidelines that are expected to 
benefit birds. 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. Of greatest benefit to these species 
would be those standards and guidelines that would increase large reserves, 
riparian protection and analysis, and retain green trees, snags, and coarse 
woody debris within the matrix. 

The following possible mitigation measure is not represented in the 
alternatives, but could benefit birds: 

Mitigation for the black-backed, white-headed and Williamson's 
woodpeckers could include adoption of more restrictive guidelines for 
salvage of dead trees in the eastern Cascade Range. 

All of the 36 birds in the FEMAT Report assessment occur on both federal and 
nonfederal lands; federal lands comprise less than 50 percent of the wintering 
or breeding ranges of 26 of these species. Some (flammulated owl, Hammond's 
flycatcher, hermit warbler, warbling vireo, western flycatcher, Wilson's 
warbler, and Vaux's swift) are neotropical migrants that spend the winter in 
Mexico or central America. All six of the waterfowl on the list winter on 
lowland ponds, bays, rivers, estuaries, or surf zones where they are subject to 
hunting and other forms of disturbance. For all of these migratory species, 
habitat on the winter range is likely as important as breeding habitat in 
maintaining viable populations. In addition, for those waterfowl that are 
subject to hunting, state and federal regulatory mechanisms play a critical role 
in their population biology. 

Because the common merganser occupies low elevation waterways and 
riparian habitat primarily on nonfederal lands, its persistence cannot be 
adequately ensured by any of the alternatives considered in this SEIS. No 
measure on federal land can provide habitat to mitigate the potential 
cumulative effects on this species from loss of riparian habitat on nonfederal 
lands. 

The other waterfowl addressed by the Assessment Team winter in lowland 
areas where they are subject to hunting and other forms of disturbance. The 
persistence of these species is only partially a function of the quality of habitat 
on federal lands. 
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MAMMALS OTHER Affected Environment 
THAN BATS 

Temperate coniferous forests of the Pacific Northwest provide habitat for a 
diverse array of mammal species. The Assessment Team initially identified 15 
mammal species or species complexes as being associated with late-
successional forests (FEMAT Report, Table IV-A-6, p. IV-232). These included 
forest carnivores (fisher, American marten, and lynx), elk, rodents (several 
species of squirrels, mice, voles, and a woodrat), and insectivores (several 
shrews and the shrew-mole). 

These mammals interact and are interrelated with the late-successional and 
old-growth ecosystem. The foliage and fungi-eating mammals have important 
functional roles in these coniferous forests (Maser and Trappe 1984, Trappe and 
Maser 1976). Spores of hypogeous fungi (fungi that fruit below the ground) are 
primarily dispersed by small mammals in their fecal pellets. At least one study 
has shown that passage of spores through the digestive tracts of small 
mammals enhances spore germination (Cork and Kenagy 1989). Fecal pellets 
contain not only fungal spores, but also nitrogen-fixing bacteria and yeast 
which are deposited onto the forest floor. These mammals also serve an 
important role in physically distributing lichens throughout the forest 
(Rosentreter 1991). 

Many of these small mammals are important prey for larger animals within the 
forest community. Northern flying squirrels, woodrats, red tree voles, and red-
backed voles (Clethrionomysspp.) are the primary prey of northern spotted 
owls throughout their range (Thomas et al. 1990). Microtine voles (Microtus 
spp.) and red-backed voles are important prey for American martens 
(Strickland and Douglas 1987). These small mammals depend on fir needles, 
fungi, and lichens in coniferous forests and in turn serve as food sources to 
predators that eat them. 

Environmental Consequences 

METHODS SPECIFIC TO The FEMAT Report's list of species associated with late-successional forests 
MAMMALS OTHER was updated from the list originally developed byThomas et al. (1993) and the 
THAN BATS list that appeared in the Final Draft Spotted Owl Recovery Plan (USDI unpub.). 

There are some differences among all three lists (see FEMAT Report, Chapter 
IV, Terrestrial Forest Ecosystem Assessment). 

The lynx was included on the list of species associated with late-successional 
forests in Thomas et al. (1993), but it was dropped from the Assessment Team's 
list and thus was not rated. This species is rare, occurs within a small portion of 
the range of the northern spotted owl, and is not closely associated with late-
successional forests for most of its life history. Much of the range of the lynx 
within that of the northern spotted owl occurs in Congressionally Reserved 
Areas and in Late-Successional Reserves under all alternatives. Another species 
that is not included on the Assessment Team's list is the Baird's shrew. This 
species was recently separated from the vagrant shrew species complex and 
identified as a separate species. Little is known about this shrew, but it is 
closely related to Sorex monticolus which is not associated with late-successional 
forests. 
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A total of 15 species were originally assessed in the FEMAT Report. Of these, 
four species were subject to additional analysis (and possible additional 
mitigation). These species were evaluated using the criteria described earlier in 
Methods for Additional Species Analysis and more fully in Appendix J. 

EFFECrS OF ALTERNATIVES 	 The species shown in the shaded portion of Table 3&4-30 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&4-30 have not been changed to reflect these additions to the alternative. 

Habitat components important to mammals other than bats include: dead, 
standing wood; dead, down wood; live, old-growth trees; and riparian zones. 
Large, decayed logs and snags are important to many mammals as resting and 
denying 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 this habitat resulted in higher ratings 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 components for mammals. Alternatives 4 and 5 would 
provide somewhat lesser 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. 

Based on the original FEMAT Report assessments, Alternative 1 would provide 
a 97 percent or greater likelihood of sufficient habitat for stable, well-
distributed (when measured against their historic ranges) populations of 13 of 
these mammals, and an 83 and 85 percent likelihood of providing these 
conditions for the two remaining mammal species. Alternative 3 would 
provide a 95 percent or greater likelihood of sufficient habitat for stable, well-
distributed (when measured against their historic ranges) populations of 13 of 
these mammals; and an 82 and 73 percent likelihood for the two remaining 
species. 

As a result of adding standards and guidelines to Alternative 9 (see Appendix 
B11), that alternative would have at least an 88 percent or greater likelihood of 
providing sufficient habitat for stable, well-distributed (when measured against 
their historic ranges) populations of 11 of these mammal species, and at least an 
80 percent likelihood of providing these conditions for fisher, marten, and both 
species of red tree voles. With the added standards and guidelines, Alternative 
9 would likely rate similarly to the original ratings for Alternatives 1and 3 for 
fisher, marten and voles. Implementation of Riparian Reserve Scenario 1is a 
key standard and guideline addition for two species, the American marten and 
red tree vole. Increased coarse woody debris is a key addition for the American 
marten and fisher. For the fisher, provision of residual habitat areas around 
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POSSIBLE MIIHGATION 
MEASURES 

CuM xLATIvE EFFEcrs 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

Affected Environmentand Environmental Consequences 

spotted owl activity centers is also a key mitigation. The "survey and manage" 
standard and guideline would be important for the red tree vole to help 
provide for well-distributed breeding colonies. 

Alternatives 4, 5, 8,and 7, in decreasing order, would provide less favorable 
habitat conditions for the mammals. Alternative 7 would provide a 90 percent 
or greater likelihood of providing sufficient habitat for stable, well-distributed 
(when measured against their historic ranges) populations of eight species, an 
83 to 89 percent likelihood of these conditions for two species, a 73 percent 
likelihood of these conditions for one mammal, and less than a 70 percent 
likelihood of these conditions for four mammal species. 

All rated alternatives have a greater than 90 percent likelihood of providing 
habitat of sufficient quality, distribution, and abundance to allow all mammal 
species' populations to stabilize, either well distributed when measured against 
their historic ranges or distributed with significant gaps in the historic species 
distributions across federal lands. 

Most of the alternatives contain standards and guidelines that are expected to 
benefit mammals. 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. Of greatest benefit to these species 
would be those standards and guidelines that would: increase large reserves; 
provide riparian protection and analysis; retain live, old-growth trees; and 
retain green trees, snags, and coarse woody debris within the matrix. 

The ranges of 12 of the 15 species of mammals evaluated by the Assessment 
Team are mostly (more than 50 percent) within nonfederal lands. For these 
species, management practices on nonfederal lands that reduce the amount or 
quality of late-successional forest will influence the species' population 
viability within the range of the northern spotted owl. For two species, the 
American marten and the Oregon red tree vole, these effects may be especially 
important. One subspecies of the marten, the Humbolt marten (Martes 
americanahumboltensis) is quite rare and much of its range is on nonfederal 
land. Similarly, a subspecies of the Oregon red tree vole (Phenacomys 
longicaudussilvicolus) occurs in the northern Coast Range of Oregon, primarily 
on nonfederal land. 

Population sizes of the American marten and fisher are quite low in portions of 
the species' ranges, causing some uncertainty that populations will recover 
even if habitat conditions are sufficient to support well-distributed, stable 
populations. The Humbolt marten in northern California is thought to have 
undergone a reduction in numbers and total range for reasons that are not 
understood. Martens are also relatively rare on the Olympic Peninsula and the 
Oregon Coast Range. The fisher is rare throughout Washington. Past habitat 
loss is a likely contributor to the species' rarity, but other factors such as 
overharvest and disease may also have contributed to the declines in 
populations. The fisher was apparently never abundant in Oregon, as indicated 
by low trapping success from historical fur harvest records. Because of the 
species' low reproductive rate and small population size, recovery of the fisher 
populations will likely be slow. 
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BATS 

METHODS SPECIFIC 
TO BATS 

3&4-186 

Affected Environment 

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. All 
forest-dwelling bats in the Pacific Northwest are insectivores. Bats that forage 
in riparian areas and fly to upland forests to roost may serve as dispersers of 
nutrients. Because of their large population numbers, bats may play an 
important role in nutrient cycling within forests (Christy and West 1993). Bats 
also serve an important role as predators of insects (Whitaker et al. 1977). 

Population declines that have been documented worldwide are attributed to 
loss of habitat and disturbance of maternity colonies and hibernacula 
(Cockrum 1969, Edgerton et al. 1966, McCracken 1988, Mohr 1948, Tuttle 1979). 

Large snags and large green trees are important because bats use them for 
maternity roosts, day roosts, temporary night roosts, and hibernacula (Barbour 
and Davis 1969, Kunz 1982, Rainey et al. 1992). Bats in the Pacific Northwest 
seem to prefer old forests, presumably due to the presence of potential roost 
sites under bark, in crevices, or in hollows of large, old trees (Perkins and Cross 
1988, Thomas and West 1991). Suitable roost sites require access to water (for 
drinking and foraging), protection from predators, and favorable temperature 
and moisture regimes (Christy and West 1993). Temperature regimes are 
important to bats (Fenton and Barclay 1980, van Zyll de Jong 1985), and 
thermal stability may be influenced by structural characteristics within large 
snags or trees. The hoary bat is the only foliage-roosting bat (Barclay 1985, 
Constantine 1966) on the list of species closely associated with late-successional 
forests. Hoary bats are not very maneuverable during flight, thus requiring tall 
trees with foliage high above the ground which enable them to drop to gain 
momentum for flight. 

Environmental Consequences 

The list of species closely associated with late-successional forests was 
originally derived from Thomas et al. (1993) and the Final Draft Spotted Owl 
Recovery Plan (USDI unpub.). As a result of additional review, there are some 
differences between the Assessment Team's list of species and these previous 
efforts. 

The Assessment Team identified 11 species of bats associated with late-
successional forests, including 7 species of Myotis, and the big brown, pallid, 
silver-haired, and hoary bats (FEMAT Report, Table IV-A-6, p. IV-232). 

In evaluating the effects of the alternatives on bats, a number of factors were 
considered. Large acreages of Late-Successional Reserves distributed 
throughout the landscape were considered critical for bats because of the 
importance of large; green trees and snags for roosting sites. Late-Successional 
Reserves would be an increasingly important source of large trees and snags. 
The proposed management for the matrix was also a key factor in the ratings, 
primarily due to concerns regarding adequate density of snags. Alternatives 
containing the Riparian Reserve Scenario 1 standards and guidelines were 
consistently rated as having a higher likelihood of habitat for species well 
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distributed across federal lands when measured against their historic ranges 
than alternatives containing less protection. The Riparian Reserve Scenario 1 
standards and guidelines provide protection of intermittent streams and small 
lakes and ponds (less than 1 acre) with a full tree height reserve (described in 
greater detail in the FEMAT Report, Chapter IV, Terrestrial Forest Ecosystem 
Assessment). These ratings reflect the degree of potential bat habitat that 
would be provided by the presence of additional trees within the reserve. For 
additional detail, see the general discussion of panel assumptions and the 
process for evaluating and describing the results earlier in this chapter. 

A total of 11 species of bats were assessed in the FEMAT Report. Of these, 
seven species were selected for additional analysis because of their original 
ratings in the FEMAT Report (see Methods for Additional Species Analysis). 
These species are fringed myotis, hoary bat, Keen's myotis, long-eared myotis, 
long-legged myotis, pallid bat, and silver-haired bat. 

The species shown in the shaded portion of Table 3&4-31 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&4-31 have not been changed to reflect these additions to the alternative. 

The habitat components important to bats are those which would increase Late-
Successional Reserves, riparian protection and retain green trees, snags, and 
coarse woody debris within the matrix. Alternatives 1, 3, and 9, would 
generally be 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 somewhat lesser 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 6would likely have effects similar to Alternative 5, and Alternative 
10 would likely have effects between those of Alternatives 5 and 7. 

Alternative I would have a 97 percent or greater likelihood of providing 
habitat of sufficient quality, distribution and abundance to allow species 
populations to stabilize, well distributed when measured against species' 
historic ranges across federal lands for all bat species assessed. Alternative 3 
would provide an 87 percent or greater likelihood for all species (refer to Table 
3&4-31). With the standards and guidelines added between the Draft and Final 
SEIS, Alternative 9 would provide 80 percent or greater likelihood of sufficient 
habitat well distributed when measured against species' historic ranges across 
federal land for all species. The two additional standards and guidelines most 
important for maintaining sufficient habitat for bats are: provide additional 
protection to cave entrances, mines and other structures; and emphasize 
retaining clumped green trees and snags in matrix management. Alternative 4 
would provide an 83 percent or greater likelihood of providing adequate 
habitat for well-distributed (when measured against species' historic ranges) 
populations for seven species, and between a 75 and 78 percent likelihood for 
three species. Alternative 9 would likely rate overall between Alternatives 3 
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and 4 as a result of the additional standards and guidelines. Alternative 5 
would provide an 89 percent or greater likelihood of providing well-
distributed (when measured against species' historic ranges) habitat for four 
species, and would provide a 65 to 75 percent likelihood of providing such 
habitat for seven species. Alternatives 7 and 8 rated lowest with likelihoods of 
50 percent or less of providing sufficient habitat well distributed when 
measured against species' historic ranges across federal lands for seven species. 

AU alternatives provide at least 85 percent likelihood of providing habitat of 
sufficient quality, distribution and abundance to allow all rated bat species' 
populations to stabilize, either well distributed when measured against species' 
historic ranges or with significant gaps in the historic species distribution on 
federal land. 

Most of the alternatives contain standards and guidelines that are expected to 
benefit bats. 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. Of greatest benefit to these species 
would be those standards and guidelines that would: increase large reserves; 
provide riparian protection and analysis; retain live, old-growth trees; and 
provide for retention of green trees, snags, and coarse woody debris within the 
matrix. 

The following possible mitigation measure is not represented in the 
alternatives, but could benefit bats: 

Cave entrances could be gated in such a way that air flow patterns are 
maintained (Tuttle 1977), people are excluded, and bats can freely enter 
and exit. 

Effects of nonfederal land management practices are important for two species 
of bats, Keen's myotis and pallid bat, across all alternatives. The Keen's myotis 
is extremely rare, is found exclusively in the Pacific Northwest, and occupies a 
restricted range within western Washington, western British Columbia, and 
southeastern Alaska. Within the range of the northern spotted owl, Keen's 
myotis seems to occur only in dense, low elevation forest near Puget Sound 
and on the Olympic Peninsula. Suitable habitat has declined substantially due 
to urbanization in lowland areas around Puget Sound. Concern still persists 
under all alternatives due to the occurrence of this species primarily on 
nonfederal lands, its rarity and restricted distribution, and because of the 
almost complete lack of information available on its ecology and population 
status. 

Two species (hoary bat and silver-haired bat) migrate to southern California or 
Mexico in winter, so habitat conditions on their wintering ranges are 
important. The pallid bat is found in dry forests including mature oak 
woodlands in California and ponderosa pine forests of southern Oregon and 
northern California. Because much of this habitat is on nonfederal lands, forest 
management on those lands will likely have a significant influence on 
population viability of the species. 
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Bats in general may be vulnerable to the effects of insecticides, especially 
through accumulation from insect prey. Large-scale pesticide applications may 
be detrimental through direct toxicity and through depression of prey species. 
Loss of caves and abandoned buildings, especially on nonfederal lands, may be 
detrimental to those species roosting in such structures, but effects of such 
losses of habitat on population viability are unknown. 

Aquatic Species 

There are an estimated 307 anadromous fish stocks at risk within the range of 
the northern spotted owl, 257 of these occur on federal lands (Table 3&4-32) 
(Higgins et al. 1992, Nehlsen et al. 1991, Nickelson et al. 1992, and Wash. Dept. 
of Fisheries 1993). At-risk fish stocks are stocks that are at high-to-moderate 
risk of extinction. The Endangered Species Committee of the American 
Fisheries Society estimated that there are 214 stocks in California, Idaho, 
Oregon and Washington requiring special management considerations because 
of low or declining numbers (Nehlsen et al. 1991). The subsequent reports 
released on the status of West Coast anadromous salmonid stocks provide 
more detailed stock assessments, and in some cases, subdivide many of the 
stocks listed by Nehlsen et al. (1991). More than 100 unique stocks are already 
extinct. Currently, there are six petitions for listing, pursuant to the 
Endangered Species Act, that are pending before the National Marine Fisheries 
Service for anadromous fish in California, Oregon, and Washington. Five of the 
six petitions include stocks within the range of the northern spotted owl. 

Primary factors contributing to the decline of anadromous salmonid stocks 
include: (1) degradation and loss of freshwater and estuarine (where 
freshwater and salt water mix) habitats, (2) timing and overexploitation in 
commercial and recreational fishing, (3) migratory impediments such as dams, 
and (4) loss of genetic integrity due to the effects of hatchery practices and 
introduction of nonlocal stocks. Often the interaction of two or more of these 
factors is responsible for a decline in population numbers. 

Some resident fish populations show declines similar to those of anadromous 
salmonid stocks. Habitat loss and degradation are principal factors in the 
decline of these fishes. In addition, the introduction of nonnative fish and the 
practice of artificial propagation have impacted resident trout populations. 
Like anadromous salmonid stocks, many of these fishes have been adversely 
affected by hatchery practices or overharvesting. 

Methods Specific to Aquatic Species 

In evaluating the alternatives, the Assessment Team considered five factors: (1) 
habitat conditions for the individual races/species/groups considered by the 
assessment panel; (2) the amount of Riparian Reserves and type and level of 
management activity allowed within them; (3) the extent of other reserves 
(such as Congressionally Reserved Areas and Late-Successional Reserves) and 
type and level of land management allowed within them; (4) the presence of a 
watershed restoration program; and (5) prescriptions for management of the 
matrix. 
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Table 3&4-32. Number of stocks at risk' on federal and nonfederal lands within the range of the 
northern spotted owl from Higgins et al. (1992), Nehlsen et al. (1991), Nickelson et al. (1992), and 
Washington Department of Fisheries (1993) 

Race Forest Bureau of Land National Total on Total on 
Service2 Management 2' 3 Park 

Service3 
Federal 
Lands 

Nonfederal 
Lands 

Spring/Summer 36 3 0 39 1 
Chinook salmon 

Fall Chinook salmon 32 3 1 36 2 

Coho salmon 59 11 1 71 26 

Sockeye salmon 0 0 1 1 3 

Chum salmon 21 2 1 24 4 

Pink salmon 5 1 0 6 0 

Winter Steellead 34 5 1 40 14 

Summer Steelhead 35 0 0 35 0 

Sea-run Cutthroat trout 5 0 0 5 0 

Total, 227 25 5 257 50 

IAt risk is defined here as stocks rated as either 1 or 2 by one or more of the reports used in constructing 
this chart. 

2Includes basins in which the lands administered by the Forest Service and/or Bureau of Land Management 
lands are not accessed by anadromous fish due to natural barriers, dams, or location of federal land within the 
basin. Many of these are important in maintaining water quality for anadromous fish runs. 

3Includes basins in which the Bureau of Land Management or National Park Service manages land only if 
the Forest Service does not. 

The Assessment Team emphasized the first three factors in determining the 
score for an outcome under each alternative. The Assessment Team believed 
that these three factors most strongly influence the preservation, maintenance, 
and restoration of aquatic ecosystems and habitat. The latter two factors would 
be relatively constant for all the alternatives and the Assessment Team 
evaluated the alternatives based on this. Stream habitat depends on condition 
of riparian areas; both are influenced by conditions and processes occurring 
within watersheds. Thus, the amount of management activity within a 
watershed can directly and indirectly influence aquatic ecosystems (see 
Current Aquatic Conditions earlier in this chapter). 

The assessment panel considered 21 races/species/groups of fish. A total of 29 
species were contained in these groupings. The races/species/groups of fish 
were determined based on similar life histories and habitat requirements. Five 
of the 29 species considered had petitions pending for listing under the 
Endangered Species Act during the period the assessments were conducted. In 
addition to the petitions for listing five of these fish pursuant to the 
Endangered Species Act, Williams et al. (1989) identified one as needing special 
management consideration because of low or declining populations. 
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Members of the assessment panel decided to fully evaluate only seven of the 21 
races/species/groups originally presented (Table 3&4-33). Reasons for not 
considering the 14 remaining races/species/groups were: (1) insufficient 
information on the ecology to make a valid assessment; (2) limited distribution 
of the races/species/groups on federal lands within the range of the northern 
spotted owl; and (3) based on available information, possible habitat alterations 
that may occur as a result of management activities on federal lands that would 
have negligible or no effect on the habitat of the races/species/groups. The 
panel commented on what they believed may be the potential outcome of an 
alternative on some races/species/groups for which they had limited 
knowledge. The Assessment Team evaluated only the seven races/species/ 
groups fully considered by the assessment panel. 

All assessed fish were salmonids. The seven races/species/groups evaluated 
were: coho salmon, fall chinook salmon, spring chinook salmon/summer 
steelhead trout, winter steelhead trout, sea-run cutthroat trout, resident 
rainbow/cutthroat trout, and bull trout. Most occur in streams of late-
successional forests on federal lands throughout the range of the northern 
spotted owl. They use a broad range of stream sizes: chinook salmon use larger 
streams and resident cutthroat and rainbow trout use headwater streams. All 
species require cool water, diverse and complex habitat, and clean gravel to 
reproduce successfully. As discussed previously, habitat features for these fish 
are susceptible to impacts from management activities and, consequently, these 
fish serve as reasonable indicators of aquatic ecosystem health. 

The assessment panel considered the likelihood of attaining a set of outcomes 
for habitat of the seven races/species/groups of fish on federal lands for each 
alternative. This outcome-based scale was developed to express the range of 
possible trends and future habitat conditions on federal land (FEMAT Report, 
Chapter V, Aquatic Ecosystem Assessment). The panel compared alternatives 
by assessing the likelihood of each alternative to achieve habitat of sufficient 
quality, distribution, and abundance to allow the species population to 
stabilize, well distributed across federal lands. 

During the assessments, the panel was instructed to assume that the Aquatic 
Conservation Strategy would be fully implemented. The Aquatic Conservation 
Strategy has four main components (Appendix B6): (1) establish Riparian 
Reserves, (2) establish Key Watersheds, (3) conduct watershed analysis, and (4) 
institute a comprehensive program of watershed restoration. The components 
include: 

* Riparian Reserves to maintain ecological functions and protect stream and
 
riparian habitat and water quality.
 

* A network of 164 Key Watersheds with management restrictions to protect 
at-risk fish stocks (143 Tier I Key Watersheds) or basins with outstanding 
water quality (21 Tier 2 Key Watersheds). No new roads will be constructed 
in any inventoried roadless areas in Key Watersheds to prevent further 
sedimentation and changes in hydrology due to the increased road network. 

* Watershed analysis, which is an analytical procedure used to support 
planning further protection or management (including restoration practices 
within a basin). 

* Watershed restoration to speed ecosystem recovery in areas of degraded 
habitat and to prevent further degradation. 
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Table 3&4-33. Fish races/spedes/groups presented to, but not considered by, the assessment panel 

Reason Not Considered 

Fish Species 

Pacific lamprey 

Sockeye salmon1 
........... ............................. 

Pink salmon1 

Chum salmon' 

Insufficient 

Information on 


Ecology 


X
 

'''"'"'"''"'"''"'"''"'"'............ 


Limited
 
Distribution on
 
Federal Lands
 

X
 
X............................................. 

X 

X 
................................................................................I....................................................................................................... ............
 

Redband trout
 

White River, OR X
 

McCloud, CA 2 X
 

Jenny Creek, OR X
 
............................................................................................................................................ ............... ......... ................ .................
 

Mountain whitefish X
 

Dolly Varden X
 

Umpqua squawfish' X
 

Umpqua chub X
 

Oregon chub2 X
 
......................................................................................................................................................................................................
 

Olympic mudminnow2 X
 
.......................................................................................................................................................................................................
 

Salish sucker' X
 

Jenny Creek sucker2 X
 

Reticulate sculpin X
 

Paiute sculpin X
 

Riffle sculpin X
 

Shorthead sculpin X
 

Torrent sculpin X
 

Mottled sculpin X
 

Coast Range sculpin X
 
.......................................................................................................................................................................................... .............
 

Longnose dace X
 

Millicoma dace X
 

' Stocks within the range of the northern spotted owl listed by Nehisen et al. (1991) as needing special 
management considerations because of low or declining populations. 

3 Candidate for listing under federal Endangered Species Act. 
3 Species for which there would be no effect from land management practices on federal lands. 
4Listed by Williams et al. (1989) as needing special management considerations because of low or declining 

populations. 
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The term "scenarios" was used to describe varying widths of the Riparian 
Reserves. Riparian Reserve Scenarios 1,2, and 3 have similar widths for fish-
bearing streams. Scenarios I and 2 have similar widths for permanently 
flowing non fish-bearing streams with Scenario 3 requiring a smaller Riparian 
Reserve width for similar streams. The most notable difference among 
scenarios is the widths for intermittent streams. Scenario I has a Riparian 
Reserve width equal to the height of one site-potential tree on all intermittent 
streams. Scenario 2 is characterized by a Riparian Reserve width equal to half 
the height of one site-potential tree on intermittent streams in Tier 2 Key 
Watersheds and non-Key Watersheds. Scenario 3 has a Riparian Reserve width 
equal to one-sixth the height of a site-potential tree on all intermittent streams, 
and provides less protection on nonfish-bearing perennial streams. Ecological 
functions and processes required for the creation and maintenance of fish 
habitat were provided by Riparian Reserves. The greater the amount of 
Riparian Reserves, the more they contributed to the rating. Riparian Reserves 
under Scenario I provide the fullest array of functions and processes and thus 
contributed to higher ratings than did Scenarios 2 and 3. 

The panel considered the likelihood of attaining the set of outcomes for the 
individual races/species/groups of fish for each alternative. The panel was 
presented with descriptions of the four possible outcomes used to rate the level 
of habitat to support populations and alternatives. They were also asked to 
partition out the effects of factors that do not affect the quality and distribution 
of habitat on federal lands within the range of the spotted owl, thereby, 
focusing the assessment on habitat factors under management authority of the 
affected federal agencies. These external effects include habitat conditions on 
nonfederal land, land ownership patterns, and oceanic conditions. Each 
panelist made their own assessment. Like the terrestrial ecosystem assessment, 
the assessment panel was only asked to assess Alternatives 1, 3, 4, 5, 7, 8, and 9. 
The Assessment Team then used this information as part of its assessment of 
the alternatives. The assessment panel was not asked to consider Alternatives 2, 
6 and 10. Assessment of these alternatives was done by fish experts within the 
Aquatic/Watershed Group for the Assessment Team. 

For the assessments of fish stocks, the Assessment Team assumed that the 
boundaries of Riparian Reserves, particularly on intermittent streams, would 
change following watershed analysis. This does not imply, however, that 
watershed analysis would always reduce the boundaries of Riparian Reserves 
in intermittent streams. The Assessment Team considered the prescribed 
widths on permanently-flowing streams to approximate those necessary for 
attaining Aquatic Conservation Strategy objectives. Post-watershed analysis 
Riparian Reserve boundaries for intermittent streams are expected to be 
different from the existing boundaries. The reason for the expected difference is 
the high variability of hydrologic, geomorphic and ecologic processes in a 
watershed affecting intermittent streams. Thus, the post-watershed analysis 
Riparian Reserve boundaries for permanently-flowing streams should not vary 
appreciably from the boundaries prescribed in this SEIS, whereas post-
watershed analysis Riparian Reserve boundaries for intermittent streams can 
be quite different than the prescribed boundaries. Therefore, it is possible to 
meet Aquatic Conservation Strategy objectives with post-analysis reserve 
boundaries for intermittent streams that are quite different from those 
conforming to the definitions. In all cases, the Assessment Team assumed that 
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the post-watershed analysis Riparian Reserves widths would provide the 
necessary range of ecological functions and processes that create and maintain 
high quality fish habitat and meet Aquatic Conservation Strategy objectives. 
Design of Riparian Reserves is likely to be a hybrid of decisions based on 
consideration of sites of special ecological value, slope stability, wildlife 
dispersal corridors, endemic species considerations and natural disturbance 
processes. Thus, expanding Riparian Reserve objectives to include other factors 
such as wildlife dispersal corridors could lead to Riparian Reserve widths 
wider than are necessary to meet Aquatic Conservation Strategy objectives. The 
other objectives cannot result in Riparian Reserves that are narrower than those 
needed to meet Aquatic Conservation Strategy objectives. 

Regardless of stream type, changes to Riparian Reserves must be based on 
scientifically sound reasoning, and be fully justified and documented. 
Adjustments to Riparian Reserves for intermittent streams are to be based on 
hydrologic and geomorphic characteristics or other factors that may affect 
meeting Aquatic Conservation Strategy objectives. If adjusting Riparian 
Reserves is based on hydrologic and geomorphic conditions, then the resulting 
post- watershed analysis Riparian Reserves would be similar regardless of the 
initial Riparian Reserve scenario. The greater risk to aquatic and riparian 
habitat from the narrower reserve widths, Scenario 1versus Scenario 2, is based 
on the standards and guidelines for Key Watersheds, roadless areas, and 
Riparian Reserves. The standards and guidelines for Key Watersheds, roadless 
areas, and Riparian Reserves require completing watershed analyses before 
initiating certain management actions (Appendix 86). in the matrix in non-Key 
Watersheds, management activities must respect the prescribed Riparian 
Reserve boundaries (Appendix B6, Aquatic Conservation Strategy). 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. 

The Assessment Team determined that reserves such as Congressionally 
Reserved Areas and Late-Successional Reserves would provide two benefits to 
aquatic habitat and ecosystems. First, given that management activities would 
be limited in these areas, the reserves would provide a high level of protection 
for all streams. In addition to limiting activities within riparian areas, benefits 
would accrue from limiting management activities within large areas of 
watersheds containing the streams. This would in turn provide the ecological 
functions and processes necessary for the creation and maintenance of high 
quality fish habitat. Second, streams in reserves could serve as cores of high 
quality habitat within a landscape containing large areas of low quality habitat. 
They would serve as refugia and population centers for recolonization during 
the recovery of degraded areas. This would be particularly important for 
locally-distributed fish species and races. The greater the amount of reserves, 
the greater the level of protection for existing aquatic ecosystems and habitat. 

The distribution and amount of land within the Key Watersheds is very 
important for fish habitat protection. Thus, the inclusion of Key Watersheds 
affected the assessments. 
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The other factors, watershed restoration and matrix management prescriptions, 
were given less weight. However, the assessment panel and the Assessment 
Team acknowledged that a comprehensive watershed restoration program was 
needed to restore aquatic habitat, particularly in the short term. The 
Assessment Team assumed that all the alternatives except Alternative 7 would 
include similar levels of watershed restoration. Among alternatives, matrix 
management prescriptions were weighted according to the amount of area in 
the matrix and required management guidelines such as length of harvest 
rotation and green-tree retention. The more restrictive the green-tree retention 
requirements, and/or the longer the rotation, the greater the contribution to the 
rating. 

Effects of Alternatives 

The assessments of the alternatives on the seven assessed races/species/ 
groups are displayed in Table 3&4-34. The seven were further categorized into 
two groups to facilitate displaying effects: (1)anadromous and resident 
salmonids and (2) bull trout. The anadromous and resident salmonids category 
is an average of the six races/species/groups other than bull trout (Table 3&4
35). Alternatives I and 4 have an 80 percent or higher likelihood of attaining 
sufficient habitat to support widely-distributed populations for all races/ 
species/groups on federal lands throughout the range of the northern spotted 
owl (Table 3&4-35). 

All seven of the seven races/species/groups of fish evaluated were selected for 
additional analysis (Appendix Bll). All seven are shaded in Table 3&4-34 to 
indicate that they were reviewed during the additional analysis. Of the seven 
races/species/groups evaluated, six were selected for additional analysis 
based on both their initial rating from the FEMAT Report and on the likelihood 
of negative effects from nonfederal habitat management. The seventh, bull 
trout, was selected for additional analysis based on the potential for cumulative 
effects. 

Incorporating Riparian Reserve Scenario 1 into Alternative 9 is expected to 
reduce the long-term risk to aquatic and riparian habitat outside of Tier 1 Key 
Watersheds. Including this standard and guideline in Alternative 9 would 
result in an 80 percent or greater likelihood of providing sufficient aquatic 
habitat to support stable, well-distributed populations of the seven salmonid 
races/species/groups evaluated. Alternative 9 already had an 85 percent 
likelihood of providing habitat of sufficient quality, distribution and 
abundance for bull trout. Incorporating this standard and guideline in 
Alternative 9 will benefit fish stocks in the coastal basins. The stocks receiving 
the most benefits occur in the coastal basins within the Franciscan, 
Washington/Oregon Coast Range, and Olympic Peninsula Aquatic 
Physiographic Provinces (Figure 3&4-1). The benefits are notable for these 
provinces because of the large number of at-risk anadromous fish stocks (Table 
B6-2), large areas of unstable land, and a lower proportion of land within Key 
Watersheds compared to the rest of the range of the northern spotted owl. The 
relatively high likelihood for these alternatives is a factor of the large amount of 
area in reserves and application of the Riparian Reserve Scenario I strategy to 
all federal lands within the range of the northern spotted owl. 
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Table 3&4-35. Average of outcomes for Outcome A for anadromous and 
resident salmonids. The races/species/groups included in this average 
are coho salmon, fall chinook salmon, spring chinook salmon/summer 
steelhead trout winter steelhead trout, sea-run cutthroat trout and 
resident rainbow and cutthroat trout. The discussion of effects is based 
on the average of these six and referred to as anadromous and resident 
salmonids in the text. 

Alternative 

1 2 3 4 5 6 7 8 9 10 

Anadromous and 
resident salmonids 82 72 66 80 66 66 12 25 64 66 

The 80 percent or higher likelihood of attaining aquatic habitat of sufficient 
quality, distribution and abundance on federal land for each of the seven 
salmonid races/species/groups evaluated for Alternatives 1, 4, and 9 results 
from combining lower timber harvest levels with wider prescribed Riparian 
Reserve widths on intermittent streams in Tier 2 Key Watersheds and non-Key 
Watersheds. For example, Alternative 5 received a 65 percent likelihood of 
attaining sufficient aquatic habitat to support well-distributed populations of 
anadromous and resident salmonids while Alternatives 1,and 4 and 
Alternative 9 which includes the standard and guidelines incorporated since 
the Draft SEIS received a greater than 80 percent likelihood of achieving the 
same outcome for the evaluated salnonids. 

These outcomes, in part, reflect the amount of land designated as matrix. The 
potential effects from timber harvest relate to the amount of land allocated to 
the matrix. Alternative 5 designates 2.0 times more acres in matrix than 
Alternative 1, 1.3 times more acres than Alternative 4, and 1.4 times more acres 
than Alternative 9. Under Alternative 5, 32 percent of the remaining late-
successional forest occurs in the matrix, compared to nearly zero percent in 
Alternative 1. Alternatives 1, and 4 and Alternative 9 which includes the 
standard and guidelines incorporated since the Draft SEIS, had higher 
likelihood of attaining sufficient aquatic habitat to support well-distributed 
populations of anadromous and resident salmonids than the other alternatives 
due to the inclusion of Riparian Reserve Scenario 1 for all intermittent streams 
outside of Tier I Key Watersheds. Additionally, Riparian Reserve Scenario 2 is 
applied to all intermittent streams outside of Tier 1Key Watersheds in 
Alternatives 2, 3, 5, 6 and 10. The narrower widths on intermittent streams 
under Riparian Reserve Scenario 2 compared to Scenario 1 increase the risks to 
these streams due to management-induced disturbances. This difference is 
reflected in the outcomes displayed in Table 3&4-35, except for Alternative 9 
which would have at least an 80 percent or higher likelihood of attaining 
sufficient aquatic habitat to support well-distributed populations of 
anadromous and resident salmonids because this alternative now includes 
Riparian Reserve Scenario 1. 
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The primary difference between Riparian Reserve Scenarios 1and 2 is the 
prescribed width required for Riparian Reserves on intermittent streams in Tier 
2 Key Watersheds and non-Key Watersheds. Under both scenarios, the 
prescribed widths for intermittent streams in Tier 1Key Watersheds are equal 
to the height of one site-potential tree. Prescribed Riparian Reserves widths for 
these streams in Tier 2 Key Watersheds and non-Key Watersheds are 
delineated using widths equal to the height of one site-potential tree in 
Riparian Reserve Scenario 1, and equal to half the height of a site-potential tree 
in Riparian Reserve Scenario 2. In non-Key Watersheds, management activities 
can proceed outside Riparian Reserves before conducting a watershed analysis,
thus the risk to aquatic and riparian habitat is, in part, determined by the 
prescribed width of these reserves. 

Alternatives 2, 3, 5, 6,9, and 10 generally had a 60 to 70 percent likelihood of 
attaining sufficient aquatic habitat to support well-distributed populations of 
the seven races/species/groups of anadromous and resident salmonids 
evaluated (Table 3&4-35). Alternative 9, with the standards and guidelines
incorporated since the Draft SEIS, would have at least an 80 percent or higher 
likelihood of attaining sufficient aquatic habitat to support well-distributed 
populations of anadromous and resident salmonids. Alternatives 2, 3, 5, 6, and 
10 had a lower likelihood of attaining sufficient aquatic habitat to support well-
distributed populations of anadromous and resident fish than Alternatives 1, 4, 
and 9. The lower likelihoods for attaining sufficient aquatic habitat to support 
well-distributed populations is due to less area designated as reserves (Table 2
3) and the application of Riparian Reserve Scenario 2, which has prescribed 
Riparian Reserve widths equal to half the height of a site-potential tree in 
intermittent streams outside Tier 1Key Watersheds. 

The likelihood of attaining sufficient aquatic habitat to support well-distributed 
populations for bull trout was 85 percent in Alternatives 2, 3, 4, 5, 6, 9, and 10. 
As far as the Assessment Team could discern from available distribution maps,
the vast majority of, if not all, bull trout habitat on federal land within the 
range of the northern spotted owl occurred within Tier 1 Key Watersheds. The 
high level of protection provided by Riparian Reserve Scenario 1, the high 
proportion of other reserves within Key Watersheds, and the standards and 
guidelines specific to Key Watersheds resulted in a high level of protection for 
bull trout habitat. The additional standards and guidelines added to 
Alternative 9 (Appendix BI 1) would reduce the risk of cumulative effects from 
management-induced disturbances in areas outside the Tier 1Key Watersheds 
where the bull trout occur. The standards and guidelines would result in at 
least an 85 percent likelihood of attaining sufficient aquatic habitat to support
well-distributed populations for bull trout. 

Resident rainbow and cutthroat trout had a 60 percent likelihood of attaining
sufficient aquatic habitat to support well-distributed populations of resident 
salmonids under Alternatives 2, 3, 5, 6, and 10 (Table 3&4-34). These fish 
inhabit small, headwater streams. Incorporating Riparian Reserve Scenario 1 
into the standards and guidelines for Alternative 9 would achieve an 80 percent 
or higher likelihood of attaining sufficient aquatic habitat to support well-
distributed populations of resident salmonids. The Assessment Team believed 
that the prescribed Riparian Reserve Scenario 2 boundaries outside Tier 1Key 

Aquatic Species 0 3&4-199 



Chapter3&4 

Watersheds for Alternatives 2, 3, 5, 6, and 10 would reduce the level of 
protection for the habitat of these fish. It is likely that habitats of other fish 
found in these streams, such as many of the sculpins and longnose dace, would 
be similarly affected by these alternatives. 

The likelihood of achieving sufficient aquatic habitat to support well-
distributed populations of the seven races/species/groups of anadromous and 
resident salmonids for fish habitat is lower for Alternatives 2, 3, 5, 6, and 10 
than for Alternatives 1,4, and 9. However the Assessment Team believed that 
all the alternatives except Alternatives 7 and 8 would reverse the trend of 
degradation and begin the recovery of aquatic ecosystems and fish 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. 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 these terrestrial ecosystems 
will not be obtained for at least 200 years. 

Alternatives 7 and 8 had the lowest likelihoods of attaining sufficient aquatic 
habitat to support well-distributed populations of the seven races/species/ 
groups of anadromous and resident salmonids. These two alternatives received 
higher ratings for achieving other habitat conditions with significant gaps in 
the species historic distribution and the species being restricted to refugia than 
the other alternatives (Table 3&4-34). The ratings in the categories of achieving 
habitat conditions with significant gaps in the species historic distribution and 
the species being restricted to refugia were equivalent to or higher than the 
ratings on the likelihood of attaining sufficient aquatic habitat to support well-
distributed populations. These are also the only two alternatives that were 
rated as having a likelihood of attaining habitat conditions potentially resulting 
in the extirpation of the species from federal land. For example, the resident 
salmonids received a 25 percent likelihood of attaining sufficient aquatic 
habitat to support stable populations but with significant gaps in their historic 
distribution for Alternative 7. Resident salmonids also received a 30 percent 
likelihood of attaining habitat conditions resulting in their extirpation from 
federal lands under Alternative 7. The likelihood of attaining sufficient aquatic 
habitat to support well- distributed populations of the seven races/species/ 
groups of anadromous and resident salmonids for Alternative 7 was between 
10 and 15 percent, the exception being bull trout which was rated as having a 
35 percent likelihood (Table 3&4-34). 

Alternative 7 rated low primarily because of the small amount of riparian area 
that would receive special management consideration and the amount of 
activity that would be allowed in this area under current plans and draft plan 
preferred alternatives. It should be noted that the Assessment Teams 
considered these plans as a group and not as individual plans, because they 
varied widely. The ratings for Alternative 7 reflect this. Many individual plans 
stated that fish habitat would continue to degrade due to management 
activities, while other plans maintain existing conditions as well as direct 
watershed restoration. Alternative 7 does not contain the comprehensive 
elements of the Aquatic Conservation Strategy. For example, some current 
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plans and draft plan preferred alternatives may have guidance for watershed 
restoration but it is not consistently applied and therefore, does not contribute 
to the restoration of watersheds on a regionwide basis. 

While the likelihood of attaining sufficient aquatic habitat to support well-
distributed populations of the seven races/species/groups of anadromous and 
resident salmonids was slightly higher for Alternative 8 than for Alternative 7, 
it was notably less than for the other alternatives. For Alternative 8, the 
likelihood of attaining sufficient aquatic habitat to support well-distributed 
populations of the seven races/species/groups of anadromous and resident 
salmonids ranged from 20 to 25 percent for all groups except bull trout, which 
rated at a 45 percent likelihood. Alternative 8 has a lower likelihood of 
attaining sufficient aquatic habitat to support well-distributed populations of 
the seven races/species/groups of anadromous and resident salmonids than 
all alternatives except Alternative 7. The principal reasons are the reduced size 
of Riparian Reserves for non fish-bearing perennial streams and for 
intermittent streams. 

The Aquatic Conservation Strategy would reverse the trend of aquatic and 
riparian habitat degradation and begin recovery of these habitats on federal 
lands for all alternatives except Alternatives 7 and 8. The recovery of aquatic 
habitats on federal lands would be greater for Alternatives 1, 4, and 9 than for 
Alternatives 2, 3, 5, 6, and 10 based on the results of the assessment outcomes 
pertaining to fish and other riparian-dependent species. 

Possible Mitigation Measures 

Earlier in this chapter, the section titled "Range of Mitigation Measures 
Considered" lists the mitigation measures developed during the additional 
species analysis. Appendix Bli lists the measures incorporated as standards 
and guidelines into Alternative 9. Three mitigation measures were developed 
during the additional species analysis to protect Key Watersheds and 
inventoried roadless areas but were not incorporated into the alternatives. 
These measures propose to: (1)designate all Tier 1Key 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. 

The proposed mitigation measures to designate Tier 1 Key Watersheds and 
inventoried roadless areas would each be sufficient to increase the likelihood of 
attaining sufficient aquatic habitat to support well-distributed populations of 
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the seven races/species/groups of anadromous and resident salmonids habitat 
to at least 80 percent for all alternatives except 7. The third strategy of 
prohibiting new road construction in Tier I Key Watersheds would benefit the 
seven races/species/groups but to a lesser degree than the other two proposed 
mitigation measures. 

No mitigation measure can successfully resolve the potential risks due to 
nonfederal habitat management and other factors (e.g., commercial and 
recreational harvest) affecting fish populations within the range of the northern 
spotted owl. 

Cumulative Effects Including the Role of Nonfederal Lands 

The habitat assessment of federal habitat does not directly correspond to 
population viability of the species considered. This is due, in part, to impacts 
from nonfederal activities and activities in other habitat sectors where the 
species might spend a portion of their life cycles. Furthermore, with 
anadromous fish, there is a very limited science available to establish direct 
relationships between land management actions and population viability due, 
in part, to other impacts such as predation and artificial propagation, and the 
complexity of translating these impacts into population numbers. 

For each of the alternatives, the Assessment Team evaluated the ability of 
federal lands to provide sufficient quality, distribution, and abundance of 
habitat to allow populations of fish species to stabilize, well distributed across 
federal lands. Two key points are important when considering the effects of 
any federal land management under each alternative on anadromous fish. First, 
there may be other factors such as overharvest in commercial and recreational 
fisheries, disease, hatchery practices, and other habitat impacts not related to 
timber harvest such as hydropower and irrigation developments, that have 
caused and will continue to affect the declines of anadromous salmonid 
populations. Second, a plan for managing federal lands will not necessarily 
correct problems on nonfederal lands, and anadromous fish are, in many cases, 
adversely affected by nonfederal actions. 

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 regardless of what 
happens on nonfederal lands, but that would not ensure population viability of 
many of the fish stocks evaluated in this SEIS. This statement is less true in 
multiownership watersheds, particularly for lands administered by the BLM 
that are juxtaposed between nonfederal parcels. For these reasons, it is not 
possible to determine whether any of the alternatives in this SEIS would 
preclude listing a fish species under the Endangered Species Act. 

Current state forest practices rules do not adequately protect ecological 
effectiveness nor provide any margin for error to accommodate natural 
disturbances or uncertainties in knowledge. Thus, reliance on federal lands to 
supply habitat for aquatic species and fish stocks will increase. Federal lands 
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currently provide most of the highest quality water and fish habitat within the 
range of the northern spotted owl. Habitat conditions on private and state 
lands are inadequate to provide well-distributed, stabilized populations of 
salmonids. If measures are not taken to improve management practices on state 
and private lands, options for federal land management may become more 
limited. 

The cumulative effect of implementing the Aquatic Conservation Strategy 
proposed in this SEIS would be that federal lands that currently provide some 
of the higher quality riparian and aquatic habitats to support anadromous 
salmonids would continue to provide these habitat elements. Many of the 
habitats downstream of federal lands have been degraded due to 
developments in floodplains and forest practices on non federal lands. All the 
alternatives, except Alternatives 7 and 8, are more restrictive of management 
activities and thus, are more protective of water quality, fish habitat, and 
riparian areas than state requirements. Best management practices are tactics 
used to protect water quality and the beneficial uses of water including fish 
and water-dependent wildlife on state and private lands. Oregon and 
Washington both have forest practices acts and regulations that include best 
management practices intended to protect aquatic riparian habitats. However, 
California Forest Practices Rules have not yet been certified as best 
management practices under the Clean Water Act. 

Two major differences between current state requirements and proposed 
federal requirements are apparent. First, the states allow significant harvest 
within the riparian management areas. Second, the riparian protection widths 
are smaller in state programs. This is particularly true for intermittent and 
smaller perennial streams. None of the states require protection of riparian 
areas for intermittent streams. The proposed federal Aquatic Conservation 
Strategy provides protection through Riparian Reserves that are sufficient to 
maintain important functions of large wood delivery, leaf and particulate 
organic matter input, shade, riparian microclimate, slope stability and water 
quality. 

Species Associated with Early-Successional 
Forests 

A variety of fish, wildlife, plant and invertebrate species within the range of the 
northern spotted owl use early-successional forests as primary habitat for 
breeding and/or feeding (see Brown [19851 and Thomas et al. [1979] for lists of 
vertebrate species within the range of the northern spotted owl and ratings of 
habitat quality in combinations of successional stage and forest cover type). 

The amount of early-successional forest on the landscape within the range of 
the northern spotted owl is probably greater now than at any time in the past. 
Under pre-European settlement conditions, fire frequencies in the western 
slopes of the Cascade Range probably averaged 250 years or more (FEMAT 
Report, p. IV-5). Any species that find optimum habitat in burned forests must 
have had the dispersal and reproductive capabilities to find and reproduce in 
these dispersed and infrequent patches of habitat. In general, species associated 
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with early-successional conditions are good dispersers, have high reproductive 
rates, and are able to persist in small patches of habitat that result from small-
scale disturbance (Hunter 1990, Smith 1966). Raphael et al. (1988) estimated 
that in northern California about 13 percent of the land area (on average) was 
historically in brush or sapling condition. In contrast, about 50 percent of the 
land area is in that stage today. 

Compared to their historic populations, species associated with these early-
successional conditions have increased in abundance. For example, Raphael et 
al. (1988) estimated that populations of 11 species of birds have probably 
tripled over historic numbers, and another 4 species have more than doubled. 
Raphael et al. (1988) and Raphael (1988) compared the estimated abundance of 
amphibians, reptiles, birds, and mammals from historic times to their present 
abundance and concluded that the early-successional associates that have 
increased over time were associated with more open, drier conditions; were 
widely distributed (larger total geographic ranges than species associated with 
late-successional conditions); and, had wider ecological tolerances (i.e., they 
occupy a greater variety of habitat types). As noted by Harris (1984), birds 
associated with early-successional forest are more often migrants whereas late-
successional associates are generally permanent residents. These studies also 
show that whereas some species associated with early-successional conditions 
reach their maximum abundance in early-successional forest, none of the 
species were restricted to that successional stage. 

Plant species composition also changes with stand maturity. Early-successional 
stages are dominated by annual plants, whereas perennial species dominate in 
older stages. This, in turn, influences animals that might be associated with 
particular plant species. The larvae of many species of moths and butterflies, 
for example, are associated with particular host plants. As those plants are 
displaced through forest succession, the animals are displaced as well. In 
California, Ceanothusvelutinius is a common shrub that occurs on burned or 
cutover forest. Ten different species of moths and butterflies are known to feed 
only on that species. 

The creation of early-successional conditions as a result of logging has 
produced a different pattern on the landscape than the pattern that likely 
would have resulted solely from natural disturbance. Patches of early-
successional forest are now more evenly distributed across the landscape, and 
sizes of patches are smaller. This pattern may have resulted in a more 
widespread distribution of early-successional species than in the past. 

Alternative 7 provides the greatest amount of habitat in the youngest 
successional stages because of the higher level of timber harvest that would 
occur. Alternatives 8, 9, 5, 4, 3 and I would provide decreasing amounts of this 
habitat, respectively. 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. Alternatives that provide for the 
greatest amount of habitat in the youngest successional stages would generally 
result in greater abundance of early-successional species. 
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Under all alternatives except Alternative 1,some existing late-successional 
forest will be harvested, creating early-successional habitat. In addition, there is 
currently additional acreage of early-successional forest intermixed in a 
fragmented pattern within all of the Late-Successional Reserves and Riparian 
Reserves on federal lands within the range of the northern spotted owl. As 
well, natural disturbances will continue to create early-successional conditions. 

The federal forest lands occur within a broader landscape of nonfederal lands 
where additional early-successional forest will be created through logging and 
other management activity. These lands will contribute to the maintenance of 
early-successional forest over time. 

THREATENED, ENDANGERED AND PROPOSED SPECIES 

All federal agencies have responsibilities to further the purposes of the 
Endangered Species Act (ESA) in utilization of their authorities. These 
responsibilities include, but are not limited to: efforts to promote the 
conservation of listed species; provision of means to conserve the ecosystems 
upon which listed species are dependent; consultation with the Secretary of the 
Interior or Commerce on actions or commerce which may affect listed species 
or designated critical habitat; and conference with the appropriate Secretary on 
actions likely to jeopardize the continued existence of any species proposed for 
listing or those likely to result in destruction or adverse modification of 
proposed critical habitat. In accordance with these responsibilities, the BLM 
and Forest Service conducted Section 7 consultation with the Fish and Wildlife 
Service and National Marine Fisheries Service. For the purposes of this SEIS, 
formal consultation occurred on the preferred alternative, Alternative 9. The 
consultation was conducted to solicit Fish and Wildlife Service and National 
Marine Fisheries Service opinions as to whether Alternative 9 would be not 
likely to jeopardize the continued existence of any listed species or to result in 
the destruction or adverse modification of designated critical habitat for any 
listed species. The letter of concurrence from the National Marine Fisheries 
Service and the Biological Opinion from the Fish and Wildlife Service are 
included as Appendix G of this Final SETS, as is the biological assessment. 
When local or province planning occurs, additional consultation will occur, as 
deemed appropriate. 

The Forest Service and BLM NEPA documents that are being amended or 
supplemented by this Final SEIS contain lists and discussions of threatened, 
endangered, proposed, candidate and "special status" species (as determined 
by agency policy and direction). In this SEIS, the lists of threatened, 
endangered and proposed species are updated and combined. 

A number of anadromous salmonid stocks that may occur within the range of 
the northern spotted owl are currently under status review by the National 
Marine Fisheries Service. These are coastal steelhead, coastal coho salmon, 
North and South Umpqua Rivers searun cutthroat trout and mid-Columbia 
River summer chinook salmon. In deciding whether to list any anadromous 
salmonid stocks, two key points will be considered by the National Marine 
Fisheries Service. First, the agency will consider factors that have caused and 
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continue to cause the decline of salmonids such as overharvest, diseases, 
artificial propagation, and habitat impacts such as hydropower and irrigation 
developments. The second consideration will be the fact that anadromous 
salmonids are also heavily affected by nonfederal actions: therefore, a plan for 
managing federal lands of itself cannot necessarily significantly improve 
overall conditions for anadromous salmonids. For these reasons, 
implementation of any of the alternatives might not necessarily avert a listing 
of anadromous fishes under the Endangered Species Act. 

The Fish and Wildlife Service and National Marine Fisheries Service assisted 
the SEIS Team in developing a list of federally listed and proposed species 
which may occur within the range of the northern spotted owl (Table 3&4-36). 
The June 1993 species list from the Fish and Wildlife Service identified nine 
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 
this 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 essentially unaffected by 
forest management activities. It has been determined that the alternatives 
considered in this Final SEIS will have no effect on these species, as noted in 
Table 3&4-36. The exception to this is four salmon species which are included 
in the narrative discussion to more completely describe the reasons for the 
determinations. The Fish and Wildlife Service and National Marine Fisheries 
Service have concurred with these determinations (Appendix G). 

Listed and Proposed Species Associated with 
Late-Successional Forests 

BALD EAGLE Affected Environment 

The northern bald eagle (Haliaeetusleucocephalus) is federally listed as 
endangered in California and threatened in Washington and Oregon. Breeding 
and wintering populations occur throughout the planning area and are 
addressed in the Pacific States Bald Eagle Recovery Plan (USDI FWS 1986). The 
recovery plan recommended the development of site-specific management 
plans to effectively manage the species, its habitat, and potential threats. These 
plans allow flexibility in selecting the size and shape of protection zones and 
management areas, based on site-specific information, including stand 
characteristics, known individual tolerances of birds, prevalent weather 
patterns, location of key use areas, and flight paths (Anthony and Isaacs 1989). 
Management guidelines delineated in these plans address the potential loss of 
habitat from timber harvest activities, the distribution goals identified in the 
recovery plan, and to some extent, human disturbance. 

Prey of the bald eagle consists primarily of fish during the breeding season and 
waterfowl or carrion during the fall and winter. As a result, the eagle's foraging 
is closely tied to water habitats and the species would benefit from 
management that would maintain and improve these habitats. However, bald 
eagles nest in forested habitats, and nests are often in old-growth forests or 
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Table 3&4-36. Federally listed threatened, endangered and proposed species which may occur 
within the range of the northern spotted owl on National Forests and BLM Districts included in this 
analysis 

Important Crit. 
Status Occurrence Habitat Needs Hab.' Det.? 

Endangered 

Brown Pelican Documented on Siuslaw NF Beaches and offshore No No23
 
(Pelecanus occidentalis) and Salem BLM District. islands.
 
American Peregrine Falcon Throughout planning area. Cliffs/bluffs with No Yes
 
(Falco peregrinus anatum) suitable nesting ledges,
 

prey base important 
year-round. 

Northern Bald Eagle (CA) Throughout planning area. Nests and roosts in large No Yes 
(Haliaeetusleucocephalus) old-growth trees near 

water. 

Gray Wolf Documented on Gifford Many habitat types uses; No Yes 
(Canis lupus) Pinchot, Mt. Baker- prey base and seclusion 

Snoqualmie, Wenatchee, important.
 
and Okanogan NFs;
 
unverified sightings in
 
Oregon Cascades and
 
Rogue River areas.
 

Point Arena Mountain Beaver Mendocino County, CA; Coastal scrub, coniferous No No, 
(Aplodontia rufa nigra) not known on federal lands. forest riparian and 

stabilized dunes. 

Columbian White-tailed Deer Roseburg BLM District, Riparian habitat in No Yes 
(Odocoileus virginianusleucurus) other lands outside coniferous forests; oak 

planning area. woodland/grassland. 
Shortnose Sucker 	 Documented on Winema Aquatic No Yes 
(Chasmistes brevirostris) 	 NF and Klamath Falls BLM 

Resource Area, suspected 
on Klamath NF. 

Lost River Sucker Documented on Winema Aquatic No Yes 
(Deltistes luxatus) NF and on Kiamath Falls 

BLM Resource Area. 

Snake River Sockeye Salmon 	 Columbia River through Aquatic No No3 
(Oncorhynchus nerka) planning area.
 
Leatherback Sea Turtle Ocean adjacent to planning Ocean No No,,,,
 
(Dermochelys coriacea) area.
 

Shasta Crayfish Documented on Lassen and Aquatic No No3
 
(Paciasfastacusfortis) Shasta-Trinity NFs.
 
California Freshwater Shrimp Does not occur on Forest Aquatic No No,
 
(Syncaris pacifica) Service or BLM lands.
 

Myrtle's Silverspot Butterfly 	 Does not occur on Forest No No,
 
(Speyeria zerene myrtleae) Service or BLM lands.
 

Lotis Blue Butterfly Does not occur on Forest No No,
 
(Incisaliamossii bayensis) Service or BLM lands.
 

MacDonald's Rockcress Documented on Arcata Serpentine soils No Yes 
(Arabis macdonaldiana) BLM Resource Area; 

suspected on Six Rivers NF. 
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Table 3&4-36. (continued) 

Important Crit. 
Status Occurrence Habitat Needs Hab.' Det.2 

Bradshaw's Lomatium Willamette Valley, OR. Wet prairies No No2 3 
(Lomatium bradshawii) Documented on Eugene 

BLM District, FWS (Finley 
NWR), Army Corps of Eng. 
(Fern Ridge Reserve), City 
of Eugene, private. 

Northern Bald Eagle (OR, WA) 	 All lands in planning area. Nests and roosts in large No Yes 
(Haliaeetusleucocephalus) old trees near water.
 
Aleutian Canada Goose Documented on Siuslaw NF Wintering habitat - No No2,3
 
(Branta canadensis leucopareia) and Coos Bay BLM District. wetlands, open areas,
 

large bodies of water. 
Northern Spotted Owl Throughout planning area. Coniferous forests, late Yes Yes 
(Strix occidentaliscaurina) successional preferred. 
Western Snowy Plover Documented on Siuslaw Coastal dunes. No No2 
(Charadriusalexandrinusnovisus) 	 NF. 
Marbled Murrelet 	 Documented on Mt. Baker- Nests on moss and No Yes 
(Brachyramphus marmoratus) 	 Snoqualmie, Olympic, lichen-covered large 

Siuslaw, Siskiyou and Six lateral branches of old-
Rivers NFs; Coos Bay, growth trees, generally 
Salem, Eugene, Roseburg within 50 miles of salt 
BLM Districts. water. 

Grizzly Bear Documented on Mt. Baker- Many habitat types No Yes 
(Ursus arctos) Snoqualmie, Okanogan and used; food sources, 

Wenatchee NFs. seclusion important. 
Northern Sea Lion Ocean adjacent to planning Ocean No No2 3 
(Eumetopiasjubatus) area. 

Sacramento River winter Headwaters of Sacramento Ocean/freshwater No No3 
Chinook Salmon (Oncorhynchus River. aquatic 
tshawytscha) 
Snake River spring/summer Columbia River through Ocean/freshwater No No3 
Chinook Salmon planning area. aquatic 
(Oncorhynchus tshawytscha) 
Snake River fall Chinook Salmon 	 Columbia River through Ocean/freshwater No No3 
(Oncoryhnchus tshazwytscha) planning area. aquatic 
Green Sea Turtle Ocean adjacent to planning Ocean No No2 ,3 
(Chelonia mydas) area. 
Loggerhead Sea Turtle Ocean adjacent to planning Ocean No No2,3 
(Carettacaretta) area. 
Olive Ridley Sea Turtle Ocean adjacent to planning Ocean No No2,3 
(Lepidochelys olivacez) area. 
Valley Elderberry Longhorn Mendocino, Shasta-Trinity, No No3 
Beetle (Desmocerus californicus Lassen NFs and BLM
dimorphus) administered lands. 
Oregon Silverspot Butterfly Documented on Siuslaw Restricted to salt-spray Yes Yes 
(Speyeria zerene hippolyta) NF. meadows and adjacent 

forests. 
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Table 3&4-36. (continued) 

Status Occurrence 
Important 

Habitat Needs 
Crit. 

Hab.' Det.2 

Nelson's Sidalcea Known on BLM Salem, Wetlands No Yes 
(Sidalcea nelsoniana) FWS Finley NWR, private 

(inc. Willamette Industries 
timberland). 

'Proposed 

Oregon Chub Documented in Middle Aquatic No Yes 
(Oregonichthyscrameri) Fork Willamette River 

drainage on Willamette NF, 
and in Santiam River. 

Vernal Pool Fairy Shrimp Does not occur on Forest Aquatic No No, 
(Branchinecta lynchi) Service or BLM-

administered lands. 
Vernal Pool Tadpole Shrimp Does not occur on Forest Aquatic No No, 
(Lepidunus packardi) Service or BLM-

administered lands. 
California Linderiella Does not occur on Forest Aquatic No No, 
(Linderiellaoccidentalis) Service or BLM-

administered lands. 
Conservancy Fairy Shrimp Does not occur on Forest Aquatic No No, 
(Branchinectaconservation Service or BLM-

administered lands. 
Western Lily Coastal Oregon and Sphagnum bogs, coastal No No, 
(Lilium occidentale) California; not known on scrub and prairies. 

federal lands. 
Water Howellia Possibly extinct in OR and Shallow ponds. No No, 
(Howellia aquatilis) CA. Not known on federal 

lands in NSO range. 
Marsh Sandwort Only extant site on private Swamps and freshwater No No, 
(Arenaria paludicola) land in San Luis Obispo 

County, CA. Historical 
marshes. 

range WA coast and central 
coastal CA. 

1Critical Habitat = Does critical habitat for this species exist on lands administered by the Forest Service or 
BLM within the range of the northern spotted owl? 

2 Determination = Conclusion as to whether the alternatives may affect the species. 
1 = not known to occur on the federal lands of the planning area 
2 = does not inhabit coniferous forests 
3 = presence in the northern spotted owls range is transitory or unaffected by forest management 

Key to Abbreviations: 

NF - National Forest 
BLM - Bureau of Land Management 
CA - California 
OR - Oregon 
WA - Washington 
NSO - northern spotted owl 
FWS - U.S. Fish and Wildlife Service 
NWR - National Wildlife Refuge 
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POSSIBLE MITIGATION 
MEASURES 

CUMULATIVE EFFECTS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

OREGON CHUB 

forests that possess components of old-growth forests. The eagles roost 
communally (usually during winter) in these same habitat types. These nesting 
and roosting areas are considered essential habitat features for the species. 

Effects of Alternatives 

Federal forest land management activities affecting the bald eagle may result 
from timber harvest activities, road management recreation development, 
mineral exploration, grazing allotments, and increased recreation pressure and 
development, including off-road vehicle use (USDI FWS 1986). Effects of these 
activities may include loss of potential roosting or nest sites, disturbance of 
nesting, and loss or reduction of prey. 

The Pacific Bald Eagle Recovery Plan (USDI FWS 1986) recognizes the 
importance of older forests in providing nesting and roosting habitat for bald 
eagles, and the plan restricts timber harvest in these areas. The BLM and Forest 
Service currently follow guidance in the recovery plan and this direction will 
continue. Therefore, regardless of the alternative selected, bald eagle 
conservation will continue. As a result, the Assessment Team concluded that 
bald eagles would have a 100 percent likelihood of continuing to occur well 
distributed on federal lands. The expected improvement in riparian habitat and 
water quality, which will result from all alternatives except Alternative 7, will 
be beneficial to bald eagle recovery by providing an increasing number of 
potential nest sites and an improved prey base. None of the alternatives is 
likely to adversely affect bald eagles. 

For all the alternatives there is no mitigation identified other than continued 
compliance with the Pacific Bald Eagle Recovery Plan. 

The Assessment Team determined that 42 percent of the bald eagle's range in 
the planning area is on federal lands. Bald eagles are protected from take on 
nonfederal lands under the Endangered Species Act; therefore, nonfederal land 
management should provide for protection in addition to that conferred by 
federal lands under any of the alternatives. 

Affected Environment 

The Oregon chub (Oregonichthys crameri) was proposed as endangered on 
November 19, 1990. The Oregon chub is a small cyprinid fish that formerly 
inhabited sloughs, overflow ponds, and other slackwater habitats throughout 
the Willamette River in Oregon. Remaining populations are primarily 
restricted to a 30-kilometer stretch of the Middle Fork Willamette River 
drainage, just 2percent of its historical range. New populations have been 
found on the Santiam River and Fish and Wildlife Service easement property. 
Existing populations are potentially threatened by: (1)direct mortality from 
chemical spills or applications adjacent to habitat; (2) competition with, or 
predation by, nonindigenous fishes; and (3)continued loss and physiochemical 
alterations of habitat. 
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CUMULATIVE EFFECrS 
INCLUDING ROLE OF 
NONFEDERAL LANDS 

NORTHERN 
SPOTTED OWL 

Affected Environment and EnvironmentalConsequences 

Effects of Alternatives 

Adoption of any of the alternatives is not likely to adversely affect the Oregon 
chub. This is due to the fact that management direction would not change from 
established direction which is to continue development of the current 
management plan for the Oregon chub. The alternatives will result in improved 
water quality, except for Alternative 7 which would provide less riparian 
protection and would result in poorer water quality than the other alternatives. 
Primary concerns for the species, such as chemical spills and effects of 
nonnative fish, are unrelated to forest management. 

Management of nonfederal lands and cumulative effects are affecting this 
species, which cannot be altered by federal land management. The decline of 
the Oregon chub is attributed to the loss of its backwater habitat through
construction of flood control projects which eliminated much of the Willamette 
River's braided channel. The population effects of the introduction of 
nonindigenous species (e.g., bass, crappie, mosquito fish) may have 
exacerbated the species' decline and may limit the potential for the Oregon 
chub to expand beyond its present restricted range (USDI FWS 1993). Other 
effects occur from chemical spills or applications adjacent to existing habitat. 

Affected Environment 

The northern spotted owl (Strix occidentalis caurina)was listed as a threatened 
species effective July 23, 1990 (55 FR 26114). An expected reduction in numbers 
of owls as a result of the continuing decline in the amount of nesting habitat 
(primarily old-growth forests) was the primary reason for listing (USDI 1992). 
Critical habitat for the spotted owl was designated effective February 14, 1992 
(57 FR 1796). Detailed accounts of the taxonomy, biology, and habitat of the 
spotted owl are found in the FinalDraftRecovery Planfor the Northern Spotted 
Owl (USDI unpub.), the DraftRecovery Planfor the NorthernSpotted Owl (USDI 
1992), the Report of the InteragencyScientific Committee (Thomas et al. 1990), the 
1989 Status Review Supplement (USDI FWS 1989), the Fish and Wildlife Service 
Status Reviews (USDI FWS 1987, 1990a), and the above-mentioned Federal 
Register notices. 

Extensive studies of the owl during the last 20 years have shown it to be 
strongly associated with late-successional forests throughout much of its range. 
In northern California and on the east slope of the Cascade Range in 
Washington, the spotted owl is also fairly common in some types of relatively 
young forest, especially where those forests are structurally similar to older 
forests, or where patches of older forest remain within a matrix of younger 
stands. On lands administered by the Forest Service and BLM outside of 
Wilderness, late-successional and old-growth forests are typically highly 
fragmented by past logging, resulting in a mosaic of stands of younger trees 
and older stands. Late-successional and old-growth forests in Congressionally 
Reserved Areas tend to occur in larger blocks, but even in these areas there is 
considerable natural fragmentation of older stands due to historical 
disturbance patterns and poor growth conditions. On private and state lands, 
late-successional and old-growth forests tend to occur in small patches 
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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 (see Cumulative Effects 
Including the Role of Nonfederal Lands below). 

Approximately 20.6 million acres of federal forest acres occur within the range 
of the northern spotted owl (Table 3&4-37). Of this total, an estimated 7.4 
million acres are considered suitable habitat for the northern spotted owl 
(Table 3&4-38). Suitable habitat (also referred to as nesting, roosting, and 
foraging habitat) for the northern spotted owl is defined as an area of forest 
vegetation with the age class, species of trees, structure, sufficient area, and 
adequate food source to meet some or all of the life needs of the northern 
spotted owl (USDA FS 1992). 

Northern spotted owls nest in cavities or platforms in trees. They feed on a 
variety of forest mammals, birds, and insects. They are long-lived, territorial 
birds, often spending their entire adult life in the same territory. In high quality 
habitat, pairs are typically spaced about 1 to 2 miles apart. 

Data summarized by the USDI Northern Spotted Owl Recovery Team 
indicated that spotted owls were located at approximately 4,600 sites on all 
land ownerships between 1987 and 1991. This data included confirmed pairs at 
3,602 sites, and territorial single owls at 957 sites. The actual population is 
undoubtedly larger than the number of individuals confirmed, because a 
significant portion of the range of the owl has yet to be surveyed (USDI 
unpub.). Although the majority of spotted owls occur on federal lands, 
significant numbers also occur on private lands, especially in northwestern 
California. 

Researchers have been monitoring northern spotted owl populations for almost 
a decade. Their data have been gathered from a network of study areas located 
across much of the northern spotted owl's range. These demographic studies 
consist of marking spotted owls with identification tags, then periodically 
revisiting the study area to resight the marked owls to determine whether they 
have survived. Data from these visits are analyzed for each study area, and 
data from all study areas are analyzed together in what is called a "meta
analysis." Overall, the results of spotted owl survey data indicate that the 
population levels of northern spotted owls have declined and that survival 
rates of adult owls have also declined. 

The following pages provide a highly technical summary of the demographic 
study process and the results of recent analysis. Even more detail is contained 
in Appendix J, Estimationof Vital Rates of the Northern Spotted Owl by K.P. 
Burnham, D.R. Anderson and G.C. White. The following discussion focuses on 
calculations of rate of population growth. A rate of 1.0 indicates a population 
that is neither increasing nor decreasing; a rate greater than 1.0 indicates a 
population that is increasing; and a rate less than 1.0 indicates a population that 
is decreasing. Populations of owls have decreased in the recent past, so most of 
the discussion involves rates of population growth less than 1.0. Therefore, the 
reader should understand that population growth rates which are less than 1, 
for example a rate of 0.99, actually reflects a population which is declining at 1 
percent per year. 
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Affected Environment and Environmental Consequences 

Northern spotted owl populations have been monitored in demographic 
studies since 1985 with 14 studies established across much of the range of the 
owl. Data have been analyzed for 11 study areas that were established between 
1985 and 1990. The location, size and duration of these studies are shown in 
Figure 3&4-13 and Table 3&4-39. Data from five of these studies (Northwest 
California, Roseburg, Southern Cascades and Siskiyou Mountains, H1J. 
Andrews, and Olympic National Forest and Park) were analyzed in 1991 and 
presented in the FinalDraft Recovery Planfor the NorthernSpotted Owl (USDI 
unpub.). Results of that analysis were also reviewed in the Scientific Analysis 
Team Report (Thomas et al. 1993). The 1991 analysis was updated for this SEIS 
with 2 additional years of data (1992 and 1993) for the five areas and 
supplemented with data from six additional study areas. Full results of the 
analysis are reported in Appendix J. 

Demographic studies are conducted by attaching identification bands to adult 
and juvenile birds, and then recording the confirmed or assumed fate of those 
birds through reobservations over time at selected sites. The primary 
parameters estimated in the analysis are: annual survival probability of adult 
birds; survival probability of juvenile birds for the first year following fledging; 
annual fecundity (defined as the number of female young fledged by each 
territorial female); and the overall rate of population growth for the territorial 
population. Estimates of these parameters were made for each of the individual 
study areas, and then averages were computed of fecundity, survival, and 
population growth rate. Radio-telemetry data derived from juvenile owls were 
used to correct the estimates of juvenile survival for emigration in the 
determination of a single overall rate of population growth. The meta-analysis 
was used to determine if there were time trends in survival and fecundity. In 
the meta-analysis, six long-term studies (those with 6 or more years of data) 
were separated from five shorter-term studies. Further discussion of analytical 
techniques is presented in Appendix J. 

Results of the current analysis reiterate many of the findings reported in the 
FinalDraft Recovery Planfor the Northern Spotted Ozol (USDI unpub.). The 
estimated rate of population growth (termed "lambda"), with juvenile survival 
adjusted for emigration, is statistically significantly less than 1.0. A value of 1.0 
would indicate a stable population. The 95 percent confidence interval for this 
estimate ranges from 0.9162 to 0.9934, with a midpoint at 0.9548. (This interval 
defines the range that would include lambda with 95 percent certainty, and any 
value within the range is considered equally likely). Estimated survival of adult 
females has continued to decline over time, and a declining trend was detected 
for the first time in the survival of adult females and males combined. 
However, this finding was restricted to the six study areas for which 6 or more 
years of data were available (Table 3&4-39). Because the estimated rate of 
population growth has been downward for the overall period of study, the 
estimated annual survival rate of adults has declined during that time, and 
there are no offsetting trends in fecundity or juvenile survival, it can be inferred 
that the population decline has actually accelerated. 

As noted above, five study areas were part of both the current analysis and the 
analysis done by Anderson and Burnham and reported in the FinalDraft 
Recovery Planfor the Northern Spotted Owl (USDI unpub.). If results from the two 
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Figure 3&4-13. Map showing the range of the northern spotted owl and the location of the 11 
demographic study areas where data were made available for analysis. The study areas tend to be 
quite large and several are contiguous. 
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Table 3&4-39. Summary information on 11 demographic study areas for 
the northern spotted owl 

Study Area Location Acronym 	 Approximate Years of
 
Size (sq. mi.)' Banding
 

Northwest California CAL 1,000 1985-1993 

Roseburg 	 RSB 1,700 1985-1993 

Southern Cascades and SCS 4,050 1985-1993 
Siskiyou Mountains 

Salem BLM 	 SAL 1,484 1986-1993 

HJ. Andrews 	 HJA 655 1987-1993 

Olympic NF and Olympic OLY 3,150 1987-1993 
National Park 

Cle Elurn 	 CLE 696 1989-1993 

Eugene BLM 	 EUG 550 1989-1993 

Coos Bay 	 COO 735 1990-1993 

Siuslaw NF 	 SIU 1,050 1990-1993 

Siskiyou NF 	 SIS 550 1990-1993 

1Figures for northwest California, Olympic NF and Olympic National 
Park, Siuslaw NF, and Siskiyou NF are updated from Appendix J. 

analyses were compared, it would appear that the population growth rate had 
increased (i.e., become closer to equilibrium) for three of the five areas and also 
for all of the areas combined. However, such comparisons are inappropriate 
because the recent analysis incorporates all the data from the previous analysis. 
Each additional year of data refines the estimates for all previous years. For 
example, the value calculated for adult survival from 1986 to 1987 in the 
current analysis would be refined from the value calculated for that same 
period in the earlier analysis. Thus, the change in the results from the 1991 
analysis to the current analysis cannot be said to reflect a changed population 
trend in 1992 and 1993. Rather, it results from refinement of all the values that 
had been previously calculated. Thus, the two analyses are not independent, 
and the current analysis is simply a more powerful indicator of population 
trend than the previous estimate. Also, the rate of population growth reported 
for all areas combined in the current report is not comparable to that reported 
in 1992 because the current estimate includes additional study areas and also 
includes a correction for juvenile emigration. 

Although strict comparison of the earlier analysis and current analysis is not 
appropriate, it is worth noting that juvenile survival estimates have tended to 
become greater as additional years of data have been collected. This apparently 
results from the eventual recapture on territories of banded juveniles that had 
not been reobserved for a number of years. It is not known if such birds left 
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study areas and then returned to them, or simply were part of the nonterritorial 
population for a number of years and then became territorial. Franklin (1992) 
suggests that both phenomena take place. This may also partly explain why the 
six long-term areas (those with 6 or more years of data) are estimated to have 
higher juvenile survival and higher values of lambda than the five shorter-term 
areas (Table 3&4-40). The estimated mean rate of population growth for the 
long-term areas is 0.952, whereas the estimate for the shorter-term areas 
remains significantly lower at 0.894 (t=2.4; p=0.04). The estimate for the long-
term areas is significantly less than I based on a simple t-test, with a 95 percent 
confidence interval from 0.920 to 0.984. (Note that these rates are not corrected 
for juvenile emigration. Such a correction would increase the values). Although 
this suggests that length of study has an influence on the estimates of juvenile 
survival, it is not a substantial proof. Other factors, such as the location of the 
areas and the quality of habitat, may play a role in the observed differences. If a 
longer study time period does result in a more accurate and higher estimate of 
juvenile survival, it will take several more years to determine if observed 
survival will continue to increase with additional years of study. 

Table 3&4-40. Estimates of juvenile and adult annual survival and 
average annual rate of population growth on the 11 study areas 

Study Juvenile Survival Adult Survival Population Growth 
Areal 

Estimate Standard Estimate Standard Estimate Standard 
Error Error Error 

CAL 0.330 0.043 0.868 0.012 0.9656 0.0165 

RSB 0.418 0.042 0.843 0.010 0.9570 0.0146 

SCS 0.320 0.038 0.824 0.009 0.9105 0.0121 

SAL 0.402 0.1052 0.851 0.0222 1.0191 0.0729 

HJA 0.288 0.0522 0.821 0.0162 0.9106 0.0212 

OLY 0.245 0.0642 0.862 0.0172 0.9472 0.0255 

CLE 0.140 0.0262 0.850 0.0312 0.9240 0.0323 

EUG 0.232 0.0782 0.853 0.0262 0.9134 0.0314 

COO 0.218 0.0452 0.862 0.0192 0.9274 0.0223 

SIU 0.243 0.092 0.822 0.027 0.8738 0.0312 

SIS 0.000 --3 0.830 0.045 0.8302 - 3 

'See Table 3&4-39 for study area names. 
2Standard errors for these values are approximate estimates. See Appendix J 

for details. 
I No theoretical standard error could be obtained for this area. 
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Within the overall findings, there are apparent variations that may be related to 
differences among the populations and the habitat conditions supporting them 
in various parts of the spotted owl's range. The rate of population growth for at 
least one study area, Salem, is not statistically different from 1, although the 
confidence limit around the estimate is large. Two other study areas, northwest 
California and Roseburg, have calculated rates of population growth greater 
than 0.95, and the Olympic study area has a calculated rate of growth slightly 
less than 0.95. It is possible that these rates, if corrected for juvenile emigration, 
might not be significantly different from 1. However, any inference based on an 
individual study area will be weaker than the inferences drawn from the 
combined study areas. Patterns observed for individual areas should be 
validated against additional knowledge that has been gained on those areas 
about parameters such as intensity of search effort in each year; years of 
particularly high or low reproduction; local rates of juvenile and adult 
emigration; climatic conditions during the years of study; and rates of habitat 
change during that period. Reports on each of the individual study areas are in 
preparation, and inferences about the individual studies are left to those 
reports. 

The primary conclusions of the analysis, that the population of territorial adults 
is estimated to not be replacing itself and that estimates of adult survival rates 
have also declined, pertain to populations within the study areas during the 
years of the studies. Study areas now cover a substantial portion of the range of 
the northern spotted owl (Figure 3&4-13), therefore results of the analysis 
should be considered a strong indicator of general conditions in the overall 
population. However, there are several significant geographic areas not 
covered or poorly covered by this analysis, including the California Coast, the 
California Cascades, the Oregon Eastern Cascades, and the Washington 
Western Cascades Provinces. Coverage in the Oregon Western Cascades is also 
sparser than it is in other portions of the range, particularly in the mid-to-high 
elevation portion of the province. Caution should be used in expanding 
conclusions to those areas, particularly where there are very different habitat 
conditions, ownership patterns, or management regimes than in the 11 study 
areas. 

Extrapolation of the results beyond the years of the study is not appropriate. As 
noted by Thomas et al. (1993), that caution is particularly strong in this case 
given that a substantial portion of the data was collected during a period of 
relatively rapid harvest of habitat. Rates of habitat loss for the five studies 
reported in the Draft Spotted Owl Recovery Plan (USDI 1992) were estimated 
between 0.9 percent and 3.1 percent per year from 1979 to 1992 (Thomas et al. 
1993). The studies and results reported here simply do not allow the SEES Team 
to make future projections about population trends when it is likely that 
conditions causing the trends will have changed. Thus, these studies do not 
provide a prediction of whether the population will reach equilibrium at any 
specified level. Additional analysis of population structure and rates of habitat 
modification might allow some extrapolation to the near future, but it would 
not be a strict statistical inference based on the studies. 

As noted above, the statistical inference of these studies is based on territorial 
spotted owls within the study areas. However, the rate of population change 
estimated from these studies will not necessarily translate immediately into 
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observable declines in territorial owls in the study areas. A portion of the owl's 
total population is composed of nonterritorial adult birds (termed "floaters"). 
Those nonterritorial birds can replace territorial birds that die or leave the 
study areas, and thus are believed to buffer the observable decline in territorial 
owls on study areas. While floaters may buffer the observable effects of 
population decline in territorial owls for a period of years, a true rate of 
population growth consistently less than I must eventually be reflected in 
actual change of the territorial population. Thus, while the rate of population 
growth estimated in these studies is based on territorial owls, that inference 
actually applies to the overall population, including both territorial and 
nonterritorial birds. Bart (in prep.) agrees that the model used for analysis of 
the demographic studies may be most appropriately interpreted as estimating 
trend in the total population rather than the territorial population; but argues 
that some analytical assumptions are not fully satisfied, resulting in a 
downward bias in estimated lambda. Franklin (1992) used a theoretical model 
to conclude that a slow decline in a spotted owl population might not be 
reflected in changes in density of territorial birds for as long as 15 to 25 years. 
Thomas et al. (1993) reported that directly observed changes in density of 
territorial owls were smaller than the changes estimated through the 
demographic studies and analysis. However, the finding of a relatively stable 
number of territorial owls does not necessarily conflict with a downward trend 
in total population, and likely reflects at least to a degree replacement of 
territorial owls by floaters. 

The overall results of this analysis are, in many ways, not surprising. The 
northern spotted owl was listed as threatened because of declining habitat, 
with a strong inference that populations were also declining (Murphy and 
Noon 1992; USDI FWS 1990a). Although the loss of habitat has slowed in very 
recent years, some habitat loss continues. Given this history, it would be 
surprising if the rate of population growth of owls was equal to or greater than 
1.0 with a stable population structure. In fact, under the strategies that they 
proposed, both the Interagency Scientific Committee (Thomas et al. 1990) and 
the Northern Spotted Owl Recovery Team (USDI unpub.) projected that owl 
habitat and owls would continue to decline for up to 50 years before reaching a 
new equilibrium. Thomas et al. (1993) argued that the results of the 
demographic studies did not provide information about if or when a new 
equilibrium would be reached in the owl population. However, such a 
prediction was not the objective of these studies. 

The result from the studies that should be of most concern is the declining rate 
of adult survival. Evidence supporting this decline is more conclusive in the 
current analyses than it was in the analysis completed in 1991. This decline was 
not known explicitly by the Interagency Scientific Committee (ISC) (Thomas et 
al. 1990) when they crafted their original Conservation Strategy for northern 
spotted owls. It was, however, known to the Northern Spotted Owl Recovery 
Team (USDI unpub.); the Scientific Analysis Team (Thomas et al. 1993); and the 
Assessment Team (Appendix A). This knowledge argues for implementation of 
a relatively conservative plan for spotted owls, but it is not possible to say with 
certainty what specific actions should be matched to the knowledge of specific 
demographic results. Thomas et al. (1993) argue that the original Conservation 
Strategy developed by the Interagency Scientific Committee (Thomas et al. 
1990) remains appropriate for the owl in light of the demographic results. 
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Seven of the alternatives reviewed here (1, 2, 3, 4, 5, 6, and 9) should provide 
significantly more benefit to northern spotted owls than did the FinalDraft 
Recovenj Planfor the Northern Spotted Owl (USDI unpub.) which is included in 
Alternative 7. The FinalDraftRecovery Planfor the NorthernSpotted Owl had 
represented an evolutionary step from the original ISC proposal (Thomas et al. 
1990), by protecting approximately 10 percent more of the existing owl habitat 
and locations. 

Finally, this analysis underscores the need to continue long-term demographic 
studies. Decisions are needed on the number, size, and location of study areas 
necessary to monitor the population. Most of the existing studies should be 
continued, and new studies may be needed in areas that are currently poorly 
represented. Discontinuation of any existing studies would have to be carefully 
justified, because these studies become most useful after demographic 
information has been collected for 8 to 9 years. Greater emphasis needs to be 
placed on consistent funding and direction for these studies, and analytical 
efforts must be expanded. Analysis should focus on critical questions such as 
the relationship between study size, study duration and results; and 
relationships of survival and rate of population change to habitat quality. 
Further work is needed to determine whether specific aspects of the design of 
demographic studies should be modified to better estimate rates of 
immigration and emigration. Radio telemetry could be used to help investigate 
these questions. In addition, the age distribution of floaters should be 
determined to better understand their role in spotted owl populations. Other 
related areas of research and analysis also need additional emphasis. These 
include alternative approaches for estimating population trends, and 
simulations that link population performance to habitat dynamics. 

All of the alternatives described in this SEIS have Late-Successional Reserve 
designs that are generally consistent with the underlying principles of the 
conservation strategy originally developed by the Interagency Scientific 
Committee (Thomas et al. 1990). That conservation strategy has been broadly 
accepted as establishing an adequate basis for long-term conservation of 
northern spotted owls (Carroll and Lamberson 1993, Murphy and Noon 1992, 
USDI unpub.). However, concerns have been raised about whether the 
population of northern spotted owls could survive over the short-term period 
until habitat conditions recover (Harrison 1992, Kareiva 1992, Orians 1992). 
Those concerns are based largely on the finding of declining survival rates for 
adult female spotted owls (USDI 1992, USDIunpub., Chapters 3&4 and 
Appendix J, this document). On the basis of such concerns, some have 
contended that an absolute moratorium on further harvest of suitable owl 
habitat should be imposed, at least on federal lands, for the foreseeable future. 
The primary concern raised is that the population of owls might either have 
already passed a threshold from which it can not recover, or pass such a 
threshold in the future due to the continued harvest of habitat during the 
transition period. The transition period is the term used for the period of 
transition of a population to a new, stable equilibrium (Thomas et al. 1993). For 
all of the alternatives, this will be a period during which habitat will slowly 
improve inside reserves while still being harvested in the matrix outside the 
reserves. As noted by Doak (1993), "The real question will then become not one 
of whether the owl population will stabilize after the transition period, but 
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whether at that point there will be any viable owl population to stabilize." 
Population thresholds can be of two types: those that result from excessively 
small amounts of suitable habitat in the landscape, and those that result from 
low population densities (Thomas et al. 1993). 

The assertions that the spotted owl population had passed or was about to pass 
a threshold were challenged by the Northern Spotted Owl Recovery Team 
(USDIunpub.) and Thomas et al. (1993). They argued that this conclusion 
could not be drawn from data collected during a period of declining habitat, 
and that it was unlikely that the owl population had fallen below a population 
threshold, except possibly in some small and isolated areas. This conclusion 
was reiterated in the FEMAT Report and has subsequently been challenged by 
Doak (1993). This represents a substantial disagreement among scientists, and 
deserves additional discussion. 

For the northern spotted owl population to be at or near a population threshold 
that would result in extirpation of the species from large parts of its range as a 
result of harvest activities under the selected alternative, four conditions would 
have to be met: 

1. Owl populations would have to be declining throughout all or most of their 
range. 

2. Within the general areas where overall declines were seen, there would have 
to be no significant source areas that could provide for demographic rescue. 

3. The factor, or factors, causing the decline would have to be operating in a 
similar fashion throughout all or most of the range. 

4. The decline would have to continue as a function of habitat conditions until 
owl population sizes and densities were reduced to the point that the 
populations could not recover. 

The likelihood that each of those conditions would be met is discussed below. 

PopulationsDecliningThroughoutAll orMost of the Range. Evidence that 
spotted owl populations have been declining is presented in Appendix J and 
Chapters 3&4. The estimated rate of population growth across 11 study areas 
falls between 0.9162 and 0.9934. However, the mean growth rate for six long-
term study areas was higher than the mean for five short-term areas. The rate 
of population growth for one of the six long-term areas (Salem) was not 
significantly different from 1.0, and the rates for two other areas (Northwest 
California and Roseburg) were within a range where a correction for juvenile 
emigration might result in a value not significantly different from 1.0 
(Appendix I). A significant declining trend in adult female survival and 
survival of all adults was detected for the six long-term study areas, and a 
declining trend in adult female survival was found for the five short-term 
study areas. For individual areas, a statistically significant declining trend in 
adult survival could be demonstrated for four of the six long-term studies and 
one of the five short-term studies. Thus, while there is strong reason to believe 
that owl populations have declined across much of their range, there is also 
ample reason to believe that the pattern in population change is not the same 
everywhere. 
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Lack of Significant SourceAreas. Most wide-ranging species occupy habitats 
that vary in quality or productivity across their range. As a result, the overall 
rate of population growth for the species represents a spectrum of different 
conditions, and different population growth rates, for various portions of the 
range. Areas that support stable or increasing populations are termed 
"sources," while areas in which populations are declining are termed "sinks." 
While there are no data available for owls that would allow the SEIS Team to 
define the habitat conditions that would support source populations, there is 
indirect evidence about contribution of habitat quality and local population 
size to owl productivity. First Bart and Forsman (1992) investigated the 
relationship between habitat quality (measured as the percent of an area that 
could be defined as suitable habitat) and owl reproductive performance. They 
found that areas containing greater than 20 percent suitable habitat supported 
significantly greater production of young owls than did areas containing less 
than 20 percent suitable habitat. For areas containing greater than 60 percent 
suitable habitat, production of young was 50 times greater (per unit area) than 
in areas less than 20 percent suitable. This does not conclusively demonstrate 
that areas with greater than 60 percent suitable habitat act as sources, but it 
does suggest that such areas may be more valuable contributors to the owl 
population in the short term than are other areas. In all alternatives presented 
in this SEIS, there are a substantial number of reserves that contain relatively 
high percentages of suitable habitat. For example, in Alternative 9 the average 
percent of suitable habitat across all the Late-Successional Reserves and 
Managed Late-Successional Areas is 43 percent. Forty-eight of the 131 Late-
Successional Reserves in this alternative with at least 10,000 acres of federal 
land also contain at least 50 percent suitable habitat. They are distributed 
throughout all the physiographic provinces except the California Coast and 
California Cascades Provinces (see discussion in Appendix G, Addendum to 
Biological Assessment). Eighteen of these Late-Successional Reserves contain 
greater than 60 percent suitable habitat on federal land (see Appendix G, 
Addendum to Biological Assessment). 

Areas that contain larger numbers of contiguous or nearly contiguous pairs of 
owls may also make relatively greater contributions to the population. 
Modeling done by the Interagency Scientific Committee (Thomas et al. 1990) 
suggested that, under a given set of assumptions, "clusters" containing 15 or 
more pairs of owls might be more stable over time than clusters containing 
fewer pairs, and that additional numbers of sites within clusters should confer 
additional stability on the population within the cluster. With a different 
assumption about juvenile dispersal, there was an apparent threshold in cluster 
stability for clusters containing 30 or more sites. All alternatives examined here 
have significant numbers of large clusters. Alternative 9 offers an example, 
with 42 of the Late-Successional Reserves containing 15 or more currently 
known spotted owl activity centers. Twenty of these contain 20 to 29 known 
activity centers, and 9 contain 30 or more known activity centers. Six of the 
Late-Successional Reserves contain more than 50 known activity centers, and 
the largest contains 216 activity centers (see Appendix G, Addendum to 
Biological Assessment). This very large reserve also contains greater than 60 
percent suitable habitat. Many of the other reserves have the capability to 
support 15 or more pairs of owls, but lack current inventories to document the 
actual number present. While there has been no demonstration that such 
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clusters actually act as sources, there is reason to believe that these large Late-
Successional Reserves with many pairs of owls can support self-sustaining 
populations while habitat recovery within the reserve system proceeds over 
time. 

As a conclusion, it is clear that there are areas within the range of the spotted 
owl with characteristics thought to be important to the productivity and 
stability of local populations. Such areas could act as sources for the owl 
population even in the face of an overall population decline. In varying 
degrees, many such areas are within Late-Successional Reserves in the 
alternatives analyzed in this SEIS. 

Declineis Operatingin a SimilarFashionThroughoutthe Range. It was noted 
earlier that habitat conditions are heterogeneous throughout the range of the 
spotted owl. Also, the natural history of the owl changes significantly 
throughout the range, particularly the owl's prey base which differs from north 
to south in the owl's range. Additionally, it is believed that different types of 
habitat differ in their productivity for owls. For example, it is widely thought 
that low elevation habitats are most productive for owl populations (USDI 
unpub.). Thus, there is a reasonable basis to believe that local owl populations 
will respond to the alternatives presented here in different ways throughout 
the range. In particular, habitat recovery rates will likely vary throughout the 
range. They should be relatively most rapid in parts of the range where forests 
grow most rapidly, such as the central portion of the Oregon Coast Range, 
which is predominantly allocated to Late-Successional Reserves in all 
alternatives. Previously harvested forests in this area may begin providing 
substantial benefits for owls when they reach ages as young as 80 years (USDI 
unpub.). 

Under all alternatives, Late-Successional Reserves would be established 
throughout the full range of habitat types and elevation zones within the 
northern spotted owl's range (FEMAT Table IV-14, p. IV-73). A primary reason 
for designating reserves throughout the range of conditions was to try to 
ensure that negative influences in one portion of the range or one type of 
habitat would not have a negative impact on the entire population. Risks to owl 
populations within each of the physiographic provinces were described by the 
Northern Spotted Owl Recovery Team (USDI unpub.), and these risks varied in 
their severity across the range of the owl. It is unlikely that any single factor, 
with the exception of habitat loss, is primarily responsible for declines in owl 
populations across the range. With the full range of environmental 
heterogeneity represented within reserves, there is reason to believe that owl 
population performance will vary in both positive and negative ways 
throughout the range. Given this heterogeneity, it would be inappropriate to 
make a simple extrapolation from the current estimated rates of decline in the 
owl population to a single future projection of irreversible decline. 

ContinuingDecline. It is generally agreed that the decline in spotted owl 
populations has resulted primarily from habitat reduction caused by logging. 
These habitat reductions have occurred over a 100-year period, with the most 
rapid reduction occurring in the last 40 years. The alternatives in the SEIS 
would reserve from timber harvest 68 percent (Alternative 7) to 95 percent 
(Alternative 1) of the spotted owl's remaining habitat on federal land, most of 
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the reserved habitat would be contained within large reserves. Thus, not only 
will this portion of the existing habitat on federal lands remain unlogged, it 
will occur as part of larger reserves managed for continuing improvement of 
owl habitat. Many of these reserves are large enough that the dynamics of 
populations within them should be influenced much more strongly by 
conditions within the reserves rather than external activities. Habitat declines 
will continue only in the matrix lands, which range from 11 to 35 percent of the 
total federal forest across the alternatives. The harvest in that portion of the 
landscape would represent 0.8 to 5.0 percent of remaining spotted owl habitat 
per decade across the alternatives. For population declines to continue 
everywhere within the owl's range past some expected lag time of population 
response, those declines would have to be largely independent of the rate of 
habitat loss and remain so into the future. Also, because owls are still relatively 
numerous and exist in reasonably high densities wherever habitat remains, the 
accelerating decline in population, largely independent of the rate of habitat 
loss, would logically have to be a strong departure from past responses of 
spotted owl populations to habitat loss. 

The actual rate of decline should be considered when thinking about the 
likelihood of decline continuing into the future. If the average decline projected 
from the demographic studies, about 4.5 percent per year, were to continue 
into the future, then the population would be reduced by half in about 15 years. 
This rate of decline could thus have very serious consequences in the near 
future. However, if that same rate were projected back over the 9-year period 
of the demographic studies, it would indicate that owl populations had 
declined by almost 35 percent during that period. This is inconsistent with 
observations from density study areas (Thomas et al. 1993), even if the 
observable change in the territorial population was buffered by recruitment of 
floaters. If a smaller rate of decline were projected backward, it could be 
consistent with other evidence of decline in the owl population. For example, a 
decline of 1.0 percent per year is within the 95 percent confidence limit of the 
projection made from the demographic studies, and if projected back 9 years, it 
would suggest that populations had declined approximately 8.5 percent over 
that period. As explained in the discussion of demographic results, such a 
decline could occur without being directly observable as a change in territorial 
population, and thus would be consistent with observations made of owl 
densities. Projected into the future, this rate of decline would result in a 40 
percent loss of population over the next 50 years. Such a loss would be 
consistent with the worst-case prediction of Thomas et al. (1990). If the true rate 
of loss over the last decade is relatively small, then the magnitude of any 
acceleration of that loss must also be small, or the population must have started 
with a growth rate greater than 1.0, or both. 

In conclusion, large rates,of decline projected backward in time are inconsistent 
with other observations of population decline. More moderate rates of decline 
are consistent with both the empirical observations of changes in owl density 
and the predictions of future possible population loss made by both the 
Interagency Scientific Committee and the Northern Spotted Owl Recovery 
Team. Such rates would likely allow for significant habitat recovery to occur in 
reserves (Figure 3&4-2) while relatively large numbers of owls are still present. 
Projecting higher rates of population decline into the future than those which 
appear to have occurred in the past requires an assumption that the rate of 
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population decline will increase as the rate of habitat loss declines and actually 
ceases over much of the range. While such a scenario could be extrapolated 
from the results of the demographic studies, those studies are not future 
projections and their authors caution that any extrapolation into the future 
must be done with caution. There is also no part of those studies that links 
them to either historic or projected rates of habitat change. There is no other 
evidence that owl population losses will accelerate in the future, and no 
empirical or theoretical basis for believing that the current habitat condition or 
condition of the owl population represents a unique threshold point. 

Sunmmarj. The basis for believing that owl populations have passed, or will 
soon pass, some threshold is not strong. The primary support for this belief 
(Doak 1993) seems to be the evidence of declining populations and declining 
survival that comes from demographic studies (Chapter 3&4 and Appendix J. 
this document). The results from those studies are of concern, but the authors 
themselves caution that interpretation of the results should be restricted to the 
years of the studies (Appendix J). They do not form the basis for future 
projections. As noted by Thomas et al. (1993), projection of the results into the 
future is particularly inappropriate in this case because habitat loss, which is 
believed to have caused population decline, will be dramatically slowed by any 
alternative analyzed in this SEIS. 

There are several additional reasons for believing that the accelerating rates of 
population decline detected through the demographic studies should not 
simply be projected into the future. First, there is some evidence within the 
demographic studies that population trend is not the same across the whole 
range of the owl, and that some portions of the range may be closer to stability 
than is indicated by the combined results for all study areas. Second, each of 
the alternatives described in this SEIS proposes some Late-Successional 
Reserves that may be particularly valuable as source areas for owl populations 
even if some population decline continues during the transition period. Third, 
the design of the reserve system in the alternatives, which is consistent with the 
fundamental principles underlying the original ISC Conservation Strategy 
(Thomas et al. 1990), provides for reserves across the full range of 
environmental conditions within the range of the owl. Rates of population 
change and habitat recovery should vary across those areas, and factors that 
cause risk to owl populations (i.e., predation, competition, natural 
disturbances, current population levels) also vary across the areas. And fourth, 
some relatively small rates of population decline could be consistent with both 
the confidence intervals on the analysis in Appendix Jand with other evidence 
(Thomas et al. 1993). These rates would not necessarily conflict with earlier 
projections of possible habitat loss under the ISC Conservation Strategy 
(Thomas et al. 1990) or the FinalDraftRecovery Planfor the NorthernSpotted Owl 
(USDI unpub.). Such rates should allow populations to persist during the 
threshold period. 

Finally, none of the principal investigators who oversee data collection on the 
long-term study areas (those for which there are at least 6 years of 
demographic data) have seen evidence, either in the form of available data or 
field knowledge, to indicate that the owl subpopulations in the study areas 
they administer have passed or will soon pass a threshold leading to 
irreversible decline (Forsman, E.; Franklin, A.; and Meslow, C. pers. comms.). 
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The discussion above does not minimize the importance of the findings from 
the demographic study areas portrayed in Appendix J. These findings argue for 
a conservative approach to owl management and continued monitoring and 
research efforts directed at northern spotted owls. Alternatives 1 through 6, 
and 9 embody such an approach, and represent a significant increase in 
protection for owls from the original plan of the Interagency Scientific 
Committee's Conservation Strategy. 

As the foregoing discussion indicates, the results of recent demographic 
analyses and density studies provide useful insight into how population 
parameters for the northern spotted owl likely have changed in the recent past. 
Neither kind of study, however, explicitly addresses expected future changes 
in the spotted owl's population over the long term, or the relationship between 
population dynamics and factors believed to affect such dynamics most 
directly, including changes in amount and distribution of habitat. 

To confront such issues more directly, biologists have developed various kinds 
of "models" that attempt to simulate the effects on species' populations from 
various factors. The most sophisticated of these models are categorized as 
"spatially explicit" in that they attempt to replicate in digitized computer data 
bases an approximation of habitat distribution across the landscape. That is, 
instead of drawing inferences from only completed statistical analyses on 
demographic data, they attempt to model the relationship of population 
dynamics to habitat dynamics. There is not necessarily a correlative 
relationship between greater sophistication or complexity of a model and the 
usefulness of its results. In fact, the opposite often can be the case because the 
more potential "real-life" factors that are attempted to be worked into a model, 
the more estimates of variables and assumptions must be made to run the 
model. Nevertheless, spatially explicit computer models can be useful for 
exploring general relationships between species and their environments. If 
sufficiently well-conceived and tested, they may be able to shed some light on 
the factors that most affect population persistence. This information can 
supplement efforts to develop and assess various management alternatives. 
Models can also help form opinions on the possible responses of species 
populations to the dynamics of future landscapes and aid in generating new 
research hypotheses. 

Currently, there are two basic spatially explicit models that were designed to 
address the population dynamics of the northern spotted owl (Carroll and 
Lamberson 1993, Lamberson et al. 1992, McKelvey 1992, McKelvey et al. 1992), 
as well as several variants. One of these models was developed to a large 
degree at the Forest Service's Pacific Southwest Forest and Range Experiment 
Station, Redwood Sciences Laboratory in Arcata, California (McKelvey 1992). 
This model (hereafter referred to as the "PSW Model") has been peer reviewed; 
its first iteration was published in 1991 (McKelvey 1992), and it has been since 
refined. In 1992, the Bureau of Land Management used the PSW Model to 
evaluate alternatives in its Draft Resource Management Plans, although the 
extent of its use was to compare the relative efficacy of the alternatives in 
continuing to provide sufficient habitat to support stable owl populations. 
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To date, the Forest Service has not used the PSW Model in its land 
management planning decision-making processes for three essential reasons. 
First, only recently has the PSW Model become fully developed and thoroughly 
tested. Second, the habitat mapping of present and projected future forest 
conditions throughout the range of the northern spotted owl has only recently 
been sufficiently standardized to allow for meaningful analysis. Third, the 
primary author of the PSW model informed the SEIS team that the model likely 
would not be especially useful in differentiating among all but the most 
extreme alternatives subject to analysis in this SEIS (McKelvey, K. pers. 
comm.). 

Notwithstanding the foregoing, the Forest Service is moving forward with 
research efforts to run the PSW Model. The preliminary results of the 
demographic analysis conducted in December 1993 are now available and 
generally are more robust and powerful than those generated previously. In 
addition, assumptions concerning the amount and distribution of habitat and 
harvest areas are relatively more reliable with respect to the short term and the 
very long term because little additional old growth is expected to develop in 
the short term, and in the long term old-growth conditions are expected to be 
prevalent in Late-Successional Reserves, As a result, the research efforts 
underway presently intend to run the PSW Model to evaluate the effects of 
current and expected short-term and very long term habitat conditions on the 
population dynamics of the owl. To the extent the results prove to be useful 
and available, decision makers will consider such results in the selection of an 
alternative. 

Nevertheless, the anticipated results are not necessary to allow for a reasoned 
comparison and selection among the alternatives. Examination of the results of 
recent demographic analyses and density studies, in conjunction with field 
observations, data concerning past and likely future changes in the amount and 
distribution of suitable owl habitat, and other factors, provide a solid 
foundation on which to base an informed professional judgment about . 
expected future population trends and whether a. particular configuration of 
habitat is likely to be adequate to support a viable population of northern 
spotted owls. Although precision in such judgments is not achievable because 
of the number and complexity of potentially applicable variables, projections 
with respect to the owl are well informed given that more relevant data 
currently exist concerning the owl than for almost any other species. Any 
spatially explicit model will have to rely on these same estimates and 
assumptions. Moreover, the results of the anticipated PSW Model run will not 
provide an authoritative answer to important issues like those relating to 
whether the owl will survive the transition period discussed above. It is 
reasonably hoped, however, that such results will help identify possible 
refinements to underlying assumptions and hypotheses and shed additional 
light on the relative importance that should be accorded each of the various 
parameters that go into assessing population viability of the owl. To the extent 
they do so, the results will form another layer of data for federal researchers, 
land management planners, and managers to consider in the adaptive 
management process that is a part of each of the alternatives. 
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POPULATION VIABILITY 
ASSESSMENT 

SPOTrED OWL CRITICAL 
HABITAT 

Affected Environment and EnvironmentalConsequences 

Although the anticipated running of the PSW Model will provide quantitative 
analysis of the possible effects on owl population dynamics in response to 
probable habitat dynamics, its use in this regard cannot be said to represent a 
comprehensive quantitative population viability assessment or quantitative
risk assessment of viability. No such assessment has been conducted in 
conjunction with the analytical efforts represented in the FEMAT Report and 
this SEIS. Some have criticized the Forest Service for having failed to develop 
and utilize such an assessment in evaluating effects of various management 
scenarios on the northern spotted owl. The criticism merits discussion. 

Population viability assessment is not a monolithic concept and the approach 
taken in constructing such an assessment can vary substantially. Only a few 
quantitative assessments, each far less than comprehensive in scope, have been 
attempted for animals or plants (USDI 1992). In the full sense, however, a 
comprehensive population viability assessment or risk assessment of viability 
would have to include consideration of all of the major factors believed to 
influence a species' viability. As discussed in the FinalEnvironmentalImpact 
Statement on Managementfor the NorthernSpotted Owl in the NationalForests,such 
factors include changes in demographic attributes of the population, degree of 
genetic variation within and among individuals in the population, 
consideration for certain behavioral attributes of individuals of the population, 
systematic and catastrophic losses of habitat, changes in distributional patterns 
of habitat, the degree and nature of interactions with other species, and disease, 
pathogens, and environmental contaminants (USDA FS 1992). It is beyond 
dispute that an assessment that reasonably accounted for most or all of these 
factors would be useful in evaluating prospective federal land management 
strategies for their effects on the northern spotted owl. 

Although relatively extensive data on spotted owl population trends have been 
collected the last decade, available information nevertheless is insufficient or 
nonexistent concerning response of the owl to a great many of the factors 
thought to affect its population viability (FEMAT Report). In light of the lack of 
empirical knowledge necessary for a comprehensive quantitative population 
viability assessment or risk assessment of viability, the use of the qualitative 
methods upon which the Assessment Team and the SEIS team relied was 
appropriate. These qualitative assessments relied on quantitative data and 
analyses to the extent such exist and reflect a vast depth and array of 
professional experience. In addition, as discussed above, any modeling efforts 
directed toward quantitatively analyzing the effects on population dynamics 
from changing habitat conditions necessarily will rely to a significant degree on 
qualitative assumptions. Indeed, in conducting ecological analyses, some 
degree of continued reliance on professional judgment is inevitable, regardless 
of the degree of power achieved in the applicable data and the extent to which 
the agencies' understanding of central relationships becomes predicated on 
empirical data. This argues for continued reliance on both quantitative and 
qualitative methods to the extent practicable. 

Critical habitat was designated for the northern spotted owl in 1992. The 
designation includes 6.5 million acres of federal land, including 3.1 million 
acres of spotted owl nesting, roosting and foraging habitat (Appendix G, 
Addendum to Biological Assessment Table G-1). Critical habitat occurs as 190 
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individual units (Critical Habitat Units or CHUs) distributed across the range 
of the owl on federal lands, with approximately 1.1 million acres in California, 
3.3 million acres in Oregon, and 2.0 million acres in Washington. 

The definition of critical habitat in the Endangered Species Act, is "(i) the 
specific areas within the geographic area occupied by a species on which are 
found those physical and biological features (I) essential to the conservation of 
the species, and (II) that may require special management considerations or 
protection; and (ii) specific areas outside the geographical area occupied by a 
species at the time it is listed, upon determination that such areas are essential 
for the conservation of the species." 

The Fish and Wildlife Service determined that the primary constituent elements 
essential to the conservation of the northern spotted owl were those physical 
and biological features that support nesting, roosting, foraging, and dispersal 
behavior. Critical habitat was designated using concepts similar to the ISC 
Conservation Strategy (Thomas et al. 1990), including: (1)development and 
maintenance of large contiguous blocks of habitat for clusters of reproductive 
pairs of owls, (2) management of the habitat blocks to minimize forest 
fragmentation and improve habitat quality, (3)placement of habitat blocks to 
facilitate dispersal, and (4) maintenance of a rangewide distribution of habitat 
to facilitate recovery of the spotted owl. The Critical Habitat Units are 
designated to serve both a local role and a rangewide role in contributing to the 
conservation of the species. 

OTHER FACTORS OF 	 In some portions of the range, federal lands are not adequate to allow full 
AFFECTED ENVIRONMENT 	 implementation of a spotted owl conservation strategy. In these areas, 

nonfederal lands assume a more important role (see Cumulative Effects 
Including the Role of Nonfederal Lands below). 

Effects of Alternatives 

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 
reserved habitat and management for owl dispersal between the reserved 
habitat areas. These measures are based on the scientific work that began with 
the Interagency Scientific Committee Conservation Strategy and was further 
developed in the FinalDraftRecovery Planfor the Northern Spotted Owl (USDI 
unpub.). The spotted owl assessment panel convened by the Assessment Team 
reconfirmed the need for ". . . a significant network of late-successional 
reserves and .. . conditions adequate for dispersal of owls.. . " (FEMAT Report, 
p. IV-182). In addition, consideration must be given to potential management 
activities within some of the allocations (such as thinning of early-successional 
stands in late successional reserves), and losses of spotted owl habitat in areas 
with low populations. The following effects discussion addresses the points of 
consideration. 

Protection of Known Spotted Owls on Federal Lands Proposed spotted owl 
management strategies were developed from the information on current 
habitat situations and owl populations (ISC Conservation Strategy and Final 
DraftRecovery Planfor the Northern Spotted Owl). The ISC Report was the first to 
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propose two primary forest management strategies needed for spotted owl 
population maintenance: secure habitat necessary to support clusters of spotted 
owl pairs and, management of intervening lands to allow owl movement, or 
dispersal, among the clusters. All of the alternatives considered in this SEIS are 
designed, in varying degrees, to address these needs. Given the arrangement of 
federal land ownership, the pattern of remaining suitable habitat, and 
knowledge of spotted owl biology, there are limited opportunities to design 
fundamentally different alternatives. As a result, the SEIS alternatives have 
very similar "geometry" on the landscape, with reserves from one alternative 
often located in the same place as those of another alternative. 

The number of known spotted owl home ranges (Figure 3&4-14 and Table 3&4
41) and the amount of owl habitat (Table 3&4-38) that would be protected in 
the alternatives provide a relative measure of how well each alternative would 
provide for dusters of spotted owl pairs. Spotted owl home ranges would be 
considered protected if a large acreage around the activity center was retained 
from timber harvest which could support a reproductive pair of owls. All of the 
alternatives were developed on a premise of providing clusters of reproductive 
owl pairs. For this reason, all alternatives delineated large reserves which could 
accommodate numerous interactive owl pairs (see Biological Principles in 
excerpts from FinalDraft Recovery Plan for the NorthernSpotted Ool in Appendix 
G, Part 3). 

Figure 3&4-14. Number of currently confirmed sites occupied by 
northern spotted owls within reserves and the matrix by alternative. For 
this comparison, occupied sites in Managed Late-Successional Areas 
(Alternatives 3, 4, 5, 7 and 9)and some Adaptive Management Areas 
(Alternative 9) were included in the count of sites in reserves. 
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Table 3&4-41. Number of sites occupied by spotted owls on various land allocations for each 
alternative 

Alternative 1 
Spotted Owl pairs 
Spotted Owl singles 

Alternative 2 
Spotted Owl pairs 
Spotted Owl singles 

Alternative 3 
Spotted Owl pairs 
Spotted Owl singles 

Alternative 4
 
Spotted Owl pairs 

Spotted Owl singles 


Alternative 5
 
Spotted Owl pairs 

Spotted Owl singles 


Alternatives 6, 8 and 10* 
Spotted Owl pairs 
Spotted Owl singles 

Alternative 7
 
Spotted Owl pairs 

Spotted Owl singles 


Alternative 9
 
Spotted Owl pairs 

Spotted Owl singles 


Total Congressionally 
on Federal Reserved 

Land Areas 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

2,791 279 
766 98 

Late-

Successional 


Reserves 


2,223 
564 

1,859 
445 

1,545 
378 

1,775 
395 

1,435 
310 

1,553 
368 

1,235 
252 

1,420 
355 

Managed Late- Admin. Adaptive 
Successional Withdrawn Management 

Areas Areas Areas 

25 
7 

89 
20 

329 88
 
68 20
 

36 87
 
8 26
 

96 137
 
16 42
 

133 
33 

93 156
 
16 51
 

14 14 230 
3 3 43 

*Table information isthe same for Alternatives 6, 8 and 10. 

For all alternatives, an estimated 1 1 percent of the known federal spotted owl 
population and 1.6 million acres of nesting, roosting, foraging habitat will be 
protected within Congressionally Reserved Areas, often adjacent to Late-
Successional Reserves. Another portion of the federal owl population would be 
protected in the Administratively Withdrawn Areas, but this acreage varies by 
alternative (Table 3&4-41). The protection offered by these lands would also 
vary with the direction for the particular areas; some of these withdrawn lands 
may be too small or fragmented to support reproductive pairs of owls. 

The percentage of known owl home ranges on federal lands that would be 
protected in Congressionally Reserved Areas, Late-Successional Reserves and 
Managed Late-Successional Areas ranges from 56 percent of spotted owl sites 
under Alternative 7, to 89 percent of sites protected under Alternative l (Figure 
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3&4-14). Three Adaptive Management Areas in Alternative 9 have specific
provisions to protect the spotted owls that inhabit them, and these sites have 
been added to the amounts shown for Late-Successional Reserve for that 
alternative in the figure. 

For all alternatives, it is unknown how many owl locations would be protected 
within the Riparian Reserves in the matrix. The width and location of the 
Riparian Reserve will affect its ability to support reproductive pairs of owls. It 
is assumed that even the wider Riparian Reserves would not, in and of 
themselves, provide habitat in an appropriate pattern to support a 
reproductive pair of owls. This is due to their finger-like shape, which increases 
edge effects. However, the alternatives that have Riparian Reserve Scenario 1 
(Alternatives 1,4 and 9) would have a higher likelihood of supporting owl 
home ranges in Riparian Reserves, especially where these reserves are adjacent 
to other protected areas, such as Administratively Withdrawn Areas. In the 
short term, the potential effectiveness of the Riparian Reserves in supporting 
owls is reduced because a large part of the Riparian Reserve acreage is not 
currently spotted owl habitat; rangewide, approximately one-third of the 
Riparian Reserves are now dominated by medium and large conifer forest 
(Table 3&4-8). The remaining acreage in the Riparian Reserves will grow into 
spotted owl habitat with time, but will generally require more than 50 years to 
achieve appropriate habitat conditions. The major role of Riparian Reserves in 
spotted owl population maintenance will be in providing dispersal habitat 
evenly distributed throughout the range (see Dispersal discussion below). 

Alternatives 4, 5, 7, and 9 have provisions to protect most spotted owl activity 
centers which occur in the matrix with 100-acre areas of suitable owl habitat. 
These areas, identified in the FinalDraftRecovery Planfor the Northern Spotted 
Owl as Residual Habitat Areas, are not considered adequate acreage to 
maintain these areas as home ranges for reproductive pairs. While not 
providing for the long-term needs of owl pairs, these areas provide acreage of 
high quality habitat which are valuable for other species (see Appendix BID).
They also would retain future options for managing owls throughout the 
landscape. In forest types that are managed through selective harvest (Elamath 
and eastside provinces), it is possible that these Residual Habitat Areas in the 
matrix could be carefully managed to maintain the site as an owl home range, 
while allowing timber harvest. 

Management Activities Within Late-Successional Reserves In Alternatives 2 
through 7, and Alternatives 9 and 10, the standards and guidelines that direct 
forest management activities inside Late-Successional Reserves are considered 
compatible with spotted owl habitat management. The focus of this 
management is to develop, protect and maintain late-successional forest 
conditions within the reserves (see Appendices B2, B5, B7, B8, and B9). These 
conditions would provide suitable spotted owl habitat. Improvement of owl 
habitat which would occur under these alternatives will contribute to the owl 
management goal of providing large areas of contiguous suitable habitat. 

Alternative 1 was considered by the assessment panel to have higher risk for 
owl habitat because of the potential for accumulation of fuels in eastside forests 
and the increased risk of catastrophic fire (see Chapter 3&4, Effects of 
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Alternatives on Terrestrial Ecosystems). Alternative 8 would be less compatible 
with owl habitat management due to its allowance of timber harvest in Late-
Successional Reserves in stands up to 180 years old, which are likely to be 
suitable owl habitat. 

EFFECTS OF ALTERNATIVES In addition to providing for clusters of reproductive pairs of owls, a measure of 

ON SPOTTED OWL the effectiveness of the alternatives is their ability to provide dispersal habitat 
DISPERSAL HABITAT conditions among clusters (see Appendix G, Addendum to Biological

Assessment, Biological Principles of Spotted Owl Recovery). One mechanism 
designed to provide for dispersal habitat is the 50-11-40 rule, which is 
incorporated into Alternatives 1 through 6 and modified for Alternative 7 (see 
Chapter 2). Alternatives 8 and 10 do not include the 50-11-40 rule, or any other 
control on the amount of dispersal habitat retained in the matrix, and this is 
reflected in the lower assessment ratings for these alternatives (Table 3&4-42). 
The 50-11-40 rule in Alternative 7 has been modified for the lands administered 
by the BLM and this modification was judged by the assessment panel to 
reduce the quality of dispersal habitat. The panel also questioned the ability of 
Alternative 9 to provide adequate dispersal habitat because it lacked a specific 
dispersal habitat provision. However, after the rating shown in Table 3&4-42 
was determined, Alternative 9 was modified in several aspects, all of which 
would improve its effectiveness in providing for spotted owl dispersal. The 
primary modifications to Alternative 9 that will address dispersal concerns are 
the adoption of Riparian Reserve Scenario 1and the addition of Managed Late-
Successional Areas (see Appendix G, Addendum to Biological Assessment). 
With these changes, Alternative 9 would likely be rated similarly to 
Alternatives 2, 3, 4, and 5. Therefore, selection of Alternatives 1 through 6, or 
Alternative 9, would provide the Forest Service and BLM land allocations and 
standards and guidelines necessary to achieve recovery of the northern spotted 
owl. 

EFFECTS OF ALTERNATIVES All 10 alternatives have partial overlap between the Late-Successional Reserves 
ON SPOTTED OWL and designated critical habitat for the northern spotted owl. The degree of 
CRITICAL HABITAT overlap varies with the alternative. The Addendum to the Biological

Assessment in Appendix G provides a detailed analysis of the overlap between 
the Critical Habitat Units and the Late-Successional Reserves of Alternative 9. It 
provides an indication of the average overlap that would occur across the 
alternatives; more than 50 percent of the designated critical habitat would 
occur within the reserves of the various alternatives. In virtually all cases, it can 

- be said that management of the Late-Successional Reserves would be 
compatible with the objectives identified for spotted owl critical habitat, except 
for Alternative 8, which would allow timber harvest in stands up to 180 years 
old. Under the selected alternative, the activities within designated critical 
habitat will undergo Section 7 consultation, as deemed appropriate. 

Conclusion of Effects of Alternatives on Spotted OwIsIt was the conclusion of 
the Assessment Team that Alternatives 1 through 6, and 9 met or exceeded the 
biological principles for federal lands of the Final Draft Recovery Plan for the 
Northern Spotted Owl (USDI unpub.) (see excerpts in Appendix G, Addendum 
to Biological Assessment). The conclusion for Alternative 9 is strengthened by 
the modifications to that alternative since the Assessment Team rated it, which 
improve both population support and dispersal habitat conditions. 
Alternatives 7, 8, and 10 were found to have less assurance of spotted owl 
persistence on federal lands, primarily due to questions about the provision of 
dispersal habitat. 
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Possible Mitigation Measures 

All the alternatives are designed to provide for clusters of spotted owl pairs, 
and most alternatives include provisions to assure owl dispersal among these 
clusters. Those alternatives that have been judged to less adequately provide 
for owl dispersal (Alternatives 7, 8, and 10) could be mitigated by adding a 
landscape management scheme that would regulate the rate of harvest in the 
matrix. 

In Alternatives 4, 5, 7, and 9, which have provisions to protect most spotted owl 
activity centers in the matrix with 100-acre areas of suitable owl habitat, special 
management of these sites could occur. In forest types that are managed 
through selective harvest (Klamath and eastside provinces), Residual Habitat 
Areas in the matrix could be carefully managed to maintain the site as an owl 
home range, while allowing timber harvest. This would maintain additional 
owl home ranges and lessen any demographic concerns in the short term. 

In any alternative, spotted owl activity centers located in the matrix and 
Adaptive Management Areas could be managed as Reserved Pair Areas (USDI 
unpub.), in which the home range of the owl is used to delineate a protected 
zone. Forest management within the Reserved Pair Area would follow the 
same standards and guidelines as Late-Successional Reserves. This 
management would maintain the home range and further buttress the 
alternative against risks from declining spotted owl populations. 

Cumulative Effects Including the Role of Nonfederal Lands 

The need for nonfederal contributions to spotted owl recovery has been 
discussed in previous spotted owl management plans (ISC Report (Thomas et 
al. 1990) and Final DraftRecoveny Planfor the Northern Spotted Owl (USDI 
unpub.)). The Assessment Team acknowledged the need for these contributions 
by stating: 

In alloptions [alternatives], we recognize areas of special concern where 
currenthabitat conditionson federal lands are deficientin portions of the 
owl's range, or whereprivate,state, andfederal lands are intermingledor 
federal lands are absent. In these areas of specialconcern, contributionsby 
nonfederal lands remain important to recovery of the species and should be 
addressed in the final recovenj planfor the northern spotted owl. 

The role of nonfederal lands in spotted owl recovery is currently being 
addressed by the Fish and Wildlife Service. The Fish and Wildlife Service has 
published a Notice of Intent to prepare an environmental impact statement for 
a proposed special rule under section 4(d) of the Endangered Species Act to 
revise protective measures for the northern spotted owl on nonfederal lands. 
The 4(d) rule may authorize incidental take of some spotted owls on nonfederal 
land, and is expected to address the needs identified in other owl management 
plans. The 4(d) Notice of Intent described a goal of identifying those nonfederal 
areas where spotted owls would continue to be protected. "These areas were 
chosen to fill in gaps in Federal land ownership in support of the Federal owl 
conservation strategy outlined in Alternative 9. . .8 (58 FR 69132). 
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SPECIFIC TO SPOTTED 
OWL CRITICAL HABITAT 

MARBLED MURRELET 

Affected Enviromnentand EnviromnentatConsequences 

Because of the age structure of nonfederal forests, nonfederal harvest levels 
will vary little in response to different SEIS alternatives. For the purposes of 
analysis of nonfederal effects on spotted owls among the SEIS alternatives, it 
was assumed that nonfederal lands would be managed in compliance with the 
Endangered Species Act and current state forest practices laws. This assumes 
that all spotted owls known to occur on nonfederal lands would be protected 
from take and would persist at least in the short term. Nonfederal landowner 
compliance with the take prohibition of the Endangered Species Act may not be 
the most effective method of maintaining spotted owl dispersal habitat, or 
providing for improvement of existing populations (Appendix G, Biological 
Opinion). The 4(d) rulemaking and potential Habitat Conservation Plans are 
expected to address these issues. The proposed action of the 4(d) EIS is 
expected to complement the alternatives analyzed in this SEIS and therefore it 
is not expected that adoption of such a rule would change in any significant 
manner any projected contribution of nonfederal lands to the owl made in the 
SEIS, especially at the programmatic level of its analysis. For example, the 
proposal set forth in the Rule 4(d) Notice of Intent would provide for continued 
application of the extant incidental take prohibitions on those nonfederal lands 
deemed to be of substantial importance to owl conservation, particularly in 
light of how it is envisioned they would complement the proposed federal 
lands management strategy analyzed in this SEIS, 

Appendix D, Related Direction and Activities, provides a detailed discussion of 
spotted owl habitat and numbers on nonfederal lands in Washington, Oregon 
and California. 

Nonfederal lands were not included in the designation of spotted owl critical 
habitat. In addition, the Assessment Team did not place any appreciable 
reliance, if any at all, upon the current designation of owl critical habitat as a 
contributing factor in its evaluation of the alternatives. 

Affected Environment 

The marbled murrelet (Brachyramphusmarmoratius)was federally listed as a 
threatened species on September 28, 1992 (57 FR 45328). A recovery plan is 
currently being developed, as is a Conservation Assessment which involves 
synthesizing available research on the species. The marbled murrelet ranges 
from Alaska (Aleutian Archipelago, Kodiak Island, and Kenai Peninsula) south 
to central California. Some wintering birds are found in southern California. 
The marbled murrelet is a seabird that feeds near shore at sea, but nests inland, 
and therefore is influenced by both marine and terrestrial environments. Its 
nesting range extends farther north and south than the range of the northern 
spotted owl. Based on recent surveys, estimates of marbled murrelet 
population size for Washington, Oregon, and California indicate that the three-
state area has considerably lower numbers of murrelets than other areas within 
the species' range (e.g., British Columbia and Alaska). Estimated population 
sizes are 5,000 to 6,000 individuals in Washington; 3,000 individuals in Oregon;
and 2,000 to 6,000 individuals in California (Miller, G. pers. comm.). 
Preliminary estimates of population trend suggest numbers are declining, 
perhaps significantly, but quantitative estimates are unavailable at this time. It 
should be noted, however, that an attempt to model the demography of the 
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marbled murrelet to estimate population trends is under development as a part 
of the ongoing Conservation Assessment for the species. This initiative is being 
jointly sponsored by the Murrelet Recovery Team and the Forest Service. 
Preliminary runs of the model, which has not yet been peer-reviewed, may 
occur within the next month. It is hoped that these runs can provide a crude 
estimate of the rate of change of the murrelet population based upon available 
demographic information for the murrelet and other species in the same family 
(alcidae) of birds. The results will be considered as part of the adaptive 
management process that is a part of each of the alternatives analyzed in this 
SEIS. They also will be considered by the Murrelet Recovery Team as it 
continues its work on a species Recovery Plan. 

The current estimates of marbled murrelet population size for the planning 
area, which indicate a low population when compared to other parts of the 
species' range, may be related to the reduction in the amount of old-growth 
and mature forests with old-growth components, especially at lower elevations 
in the coastal lowlands of Washington, Oregon, and California. During the last 
century, there has been a substantial reduction in the amount of old-growth 
forest within the range of the marbled murrelet. Federal lands in old-growth 
condition were identified by the Assessment Team as a key component of any 
marbled murrelet management strategy because the loss of nesting habitat was 
a principal reason for listing the species as threatened (57 FR 4538). An 
estimated 2.5 million acres of marbled murrelet nesting habitat currently exists 
on federal lands in Washington, Oregon, and California (Table 3&4-38). 
However, this reported acreage has not been verified as suitable nesting habitat 
and it is possible that the true acreage figure is much lower (Appendix G, 
Biological Opinions). 

Suitable murrelet nesting habitat has been tentatively defined as old-growth 
forests, and mature forests with an old-growth component (large trees, 32 
inches dbh and greater (USDI FWS 1991)). Trees must have suitable nesting 
platforms, usually large branches with thick moss coverings, which may not 
develop until trees are more than 175 years old. The typical marbled murrelet 
nest is a shallow depression hollowed out in moss or other debris, on a broad 
limb in the upper canopy of large trees. Twenty-two nests have been found in 
Washington, Oregon, and California (FEMAT Report, p. IV-15). 

The apparent high failure rate of marbled murrelet nests in trees due to 
predators has led some to hypothesize that fragmentation of nest stands may 
cause murrelets to be more susceptible to predation. Forest fragmentation may 
result in increased visibility of murrelets and their nests to jays, crows, and 
ravens, which could lead in turn to higher mortality of adults, nestlings and 
eggs to these predators. This relationship is speculative at present, but 
observation of high rates of loss to predators, whatever the cause, is of concern. 

The FEMAT Report (page IV-15) and the Biological Opinions (Appendix G) 
provide additional discussion on the natural history of the marbled murrelet 
and management implications for this species. Based on this knowledge of 
marbled murrelet habitat needs and population status, the Marbled Murrelet 
Recovery Team identified goals that would be applicable as the measure of 
effectiveness of any of the alternatives. These goals were: (1)stop the decline 
and stabilize the population by increasing recruitment, decreasing habitat loss, 
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maintaining the marine environment, and decreasing mortality; (2) increase the 
population by maintaining suitable habitat in the short term, developing 
recruitment habitat and increasing the quality of habitat; and (3) improve or 
maintain the distribution of populations and habitat. 

Critical habitat was recently proposed by the Fish and Wildlife Service for the 
marbled murrelet. The proposal consisted of the federal lands within the Late-
Successional Reserves of Alternative 9 in the range of the species. 

Effects of Alternatives 

In the short term, the alternatives will provide a range of acreage of mapped 
reserve protection for the population of murrelets occurring on lands 
administered by the Forest Service and BLM. The amount of currently suitable 
murrelet habitat protected in mapped reserves would range from 918,400 acres 
in Alternative 7 to 1,661,600 acres in Alternative 1(Table 3&4-38). Eight 
alternatives (all but Alternatives 7 and 8) also have specific provisions now and 
in the future, for protection of murrelet sites found outside of mapped reserves 
(see Marbled Murrelet discussion in Chapter 2, Elements from the FEMAT 
Report Incorporated into the Alternatives). The full extent of this protection 
outside reserves is not known at this time because of the limited surveys 
conducted for this species. There may be many murrelet sites in the matrix or 
reserves of the alternatives which have not been discovered. 

The murrelet habitat protected by Late-Successional and Riparian Reserves in 
the alternatives would be in addition to the estimated 739,900 acres of suitable 
murrelet nesting habitat in Congressionally Reserved Areas (Table 3&4-38). 
Also, Administratively Withdrawn Areas would provide murrelet habitat in 
variable amounts, depending on the alternative considered. 

Over the long term, most alternatives would eventually provide substantially 
more suitable habitat for marbled murrelets than currently exists on federal 
lands. The portion of suitable habitat acres within Late-Successional Reserves 
ranges from 22 percent in Alternative 7, to 47 percent in Alternative 1. Over 
time, these reserves should provide large contiguous blocks of murrelet habitat, 
a pattern described as preferable by the Marbled Murrelet Working Group. The 
lands inside these reserves are currently characterized by fragmented blocks of 
late-successional forest interspersed with young managed stands that are 
generally less than 50 years old. The young managed stands in reserves are 
expected to require considerable time (more than 100 years) to develop into 
suitable nesting habitat for marbled murrelets. 

The panel of experts assigned by the Assessment Team to review the marbled 
murrelet conducted two separate assessments of the alternatives. This was 
necessary because the survival of the murrelet is expected to be influenced by 
cumulative effects issues unrelated to federal forest management. One 
assessment reviewed the federal habitat situation, whereas the other 
considered the federal habitat within the context of the wider range of murrelet 
issues that affect the species' viability (see Cumulative Effects Including Role of 
Nonfederal Lands). 
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POSSIBLE MITIGATION 
MEASURES 

In the assessment limited to effects on habitat on federal lands, the Assessment 
Team concluded that Alternative 1 provided habitat that would allow a greater 
than 90 percent likelihood of providing habitat conditions to attain Outcome A 
(Table 3&4-20). Alternatives 2,3, 4, 5, and 6 had ratings of an 84 percent 
likelihood of achieving this outcome, and Alternatives 9 and 10 were rated at 
80 percent. The lowest ratings were assigned to Alternatives 7 and 8. 
Alternative 7 was rated lower 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 lower 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 old, which may degrade murrelet nesting habitat. 

Alternative 9is reported in Table 3&4-20 as having an 80 percent likelihood of 
achieving Outcome A. The modifications made to Alternative 9 between the 
Draft and Final SEIS have added protection of approximately 25,000 acres of 
Late-Successional Reserve in the Olympic Adaptive Management Area. 
Another change was made for the Finney and North Coast Adaptive 
Management Areas, which now have 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 that would likely improve the murrelet rating of Alternative 9 
are: adoption of the Riparian Reserve Scenario 1, retention of 100 acres around 
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 (Appendix BI1). 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 rating for 
Alternatives 2, 3, 4, 5 and 6 (84 percent likelihood of Outcome A and the rating 
for Alternative 1 (92 percent likelihood). 

These results are based in large part on the fact that all alternatives except 7 
and 8 meet or exceed the recommendations of the Marbled Murrelet Working 
Group (FEMAT Report, p. IV-23). Alternatives 7 and 8 do not include the 
recommendations, and therefore were considered less protective of murrelets. 
However, in the immediate future (until the recovery plan addresses the issue), 
Section 9 of the Endangered Species Act would require equivalent protection 
for occupied sites of this species, regardless of the alternative. 

The marbled murrelet was a focal point of the development of alternatives for 
this SEIS, and therefore is generally well accommodated in the alternatives. For 
all alternatives, an additional level of protection could be applied for murrelet 
sites found outside of mapped reserves. This protection would consist of 
retention of all suitable habitat which is contiguous with an occupied site, 
regardless of its distance from the site (i.e., habitat farther than 0.5-mile from 
the site would also be retained) (Miller, G. pers. comm.). Finally, for 
Alternatives 2 through 10, mitigation could be applied which would retain all 
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CUMULATIVE EFFECrS 
INCLUDING THE ROLE OF 

NONFEDERAL LANDS 

Affected Environmentand EnvironmentalConsequences 

old-growth habitat within Marbled Murrelet Zone 1. This would increase the 
amount of federal suitable nesting habitat protected from timber harvest and 
reduce short-term concerns for the murrelet. 

Further information will be available when the marbled murrelet recovery plan 
is completed. At that time, Forest and BLM District Plans should be reviewed 
and modified, if necessary, to fully meet the requirements of the Endangered 
Species Act as they relate to this species. 

An ecosystem plan for federal lands contributes to only one aspect of the 
marbled murrelet's life history requirements. With this species, both the marine 
environment (because the marbled murrelet is a seabird) and the contribution 
of state and private lands for nesting habitat must be considered in any 
assessment of the potential to achieve recovery of the species. These factors 
which are important to murrelet recovery, but not within the authority or scope 
of the proposed action in this SEIS (e.g., nesting habitat on nonfederal lands, 
mortality associated with gill-net fisheries and oil spills, and prey population 
conditions), will be addressed more specifically in other analytical or planning 
documents such as the marbled murrelet recovery plan. From a population 
standpoint, the greatest concern regarding marbled murrelets is maintaining 
the species over the next 50 to 100 years. This concern relates to both inland 
nesting habitat and possible adverse impacts in the marine environment. 

There are currently no measures in place under Oregon State law for the 
protection of marbled murrelets. The State of Washington has listed the 
marbled murrelet as threatened. The State of California has listed the marbled 
murrelet as endangered, thus, requiring the California Department of Fish and 
Game to review proposed timber harvest plans in an attempt to ensure that no 
take of this species would occur. While this may prevent the removal of 
occupied sites, it allows the further fragmentation of the landscape in 
California upon which the species depends. 

Because a significant portion of this species' range occurs on nonfederal lands, 
the recovery of this species will need to address these lands. Timber harvest 
that is currently occurring on nonfederal lands in all three states may be 
affecting the future ability to recover the marbled murrelet. This is of particular 
concern in California where substantial numbers of marbled murrelets and 
high-quality nesting habitat occur on nonfederal lands. 

To provide an evaluation of all general factors that might influence murrelet 
populations, the murrelet panel conducted a second assessment focused on the 
principal factors thought to affect most directly murrelet population viability, 
in addition to the assessment of adequacy of habitation on federal lands. The 
second assessment indicated a much greater risk to murrelet populations than 
the assessment based only on federal habitat. When all major factors affecting 
the species are taken into account, including at-sea conditions and land 
ownership patterns, the murrelet panel concluded there is between a 50 and 75 
percent likelihood that the murrelet population on federal lands will be stable 
and well distributed after 100 years, regardless of the alternative selected. 

Listed and Proposed Species Associated with Late-Successional Forests El 3&4-249 



Chapter3&4 

OREGON SILVERSPOT 
BUTTERFLY 

Listed and Proposed Species Indirectly 
Associated with Late-Successional Forests 

The Fish and Wildlife Service July 2,1993, letter 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 here to provide a 
complete accounting. In addition, the SEIS Interdisciplinary Team assessed the 
effects on four species of anadromous fish which are identified in Table 3&4-36 
as not being affected by any of the alternatives. Finally, the SEIS Team assessed 
one mammal, one invertebrate and one plant which, while not closely 
associated with old-growth habitat, occur on federal forest lands in the 
planning area. 

Affected Environment 

The Oregon silverspot butterfly (Speyeria zerene hippolyta) is a threatened 
subspecies of silverspot butterfly endemic to the coastal zone along the 
southern Washington and central and northern Oregon coast. A recovery plan 
was completed for the Oregon silverspot butterfly in January 1982, and critical 
habitat has been designated. Of 17 historically known populations, only 4 have 
been documented in recent years and 2 of these may no longer exist. The 
known viable colonies are located in Lane County and Tillamook County, 
Oregon. 

The Oregon silverspot has adapted to a highly specialized and restricted 
environment, which is an early-successional meadow habitat highly modified 
by the physical influences of the Pacific Ocean and its attending climate. The 
climate is characterized by mild temperatures, heavy rainfall, and fog with a 
salt-spray influence from the adjacent ocean. The surrounding conifer forest 
also plays a role in the overall habitat requirements of this butterfly by 
providing cover from wind, an overwhelming force in or near ocean habitat. 
The most important feature of the habitat is the presence of the western blue 
violet (Viola adunca) which is normally the only plant on which the Oregon 
silverspot can successfully feed and develop as a larva (USDI FWS 1982b). 

The major limiting factors affecting this subspecies are related to the limitation 
of suitable habitat (USDI FWS 1982b). The specialized salt-spray habitat 
presently occurs in a patchy distribution partially due to encroachment by 
urban development. Excessive use of these meadows by grazing animals or off-
road vehicles has also directly eliminated habitat. Secondary impacts of human 
activities, introduction of exotic plants, and alteration of the natural fire regime 
with subsequent succession of meadows to brush and stunted woodland, have 
also contributed to a reduction in suitable habitat. 
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EFFECTS OF ALTERNATIVES 

CUMULATIVE EFFECTS 
INCLUDING THE ROLE OF 

NONEDERuAL LANDS 

NELSON'S SIDALCEA 

EraECTS OF ALTERNATIVES 

CuMuLATIvE EFFECTS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

GRIZZLY BEAR 

Environmental Consequences 

Adoption of the any of the alternatives is not likely to adversely affect the 
Oregon silverspot butterfly. Guidance in the Recovery Plan is currently being 
followed. This subspecies is found in salt-spray meadows and adjacent forests 
and in meadow communities, and thus is not likely to be affected by timber 
management. Direction for management of critical habitat for the butterfly 
includes a goal of maintaining the habitat in a grassland condition. Therefore, 
none of the alternatives are likely to result in the adverse modification of that 
critical habitat. 

The Oregon silverspot butterfly naturally occurred on lands now in nonfederal 
ownership. Management of these lands must be considered in recovery 
planning for the species, but does not affect the determination for federal lands. 

Affected Environment 

Nelson's sidalcea (Sidalcea nelsoniana) was listed as threatened in February 
1993. A recovery plan is currently being developed for this plant. The species is 
known from restricted areas of the Willamette Valley and adjacent Coast Range 
of Oregon. It occurs on the Salem BLM District, specifically on the Walker Flat 
Area of Critical Environmental Concern, as well as the Finley National Wildlife 
Refuge, and on private lands. 
Mowing, plowing, recreational use, and roadside spraying threaten the 
remaining populations of this plant in the Willamette Valley. In the Coast 
Range, plans for the construction of a reservoir recently threatened the largest 
population of this species. 

Environmental Consequences 

Adoption of any of the alternatives is not likely to adversely affect the Nelson's 
Sidalcea. A significant portion of the Coast Range population occurs within the 
boundaries of the Walker Flat Area of Critical Environmental Concern on lands 
administered by the Salem BLM District. This Area of Critical Environmental 
Concern will be managed similarly under all alternatives, and that 
management will address the identified threats. 

Management of populations of this species that occur on nonfederal lands will 
not affect the determination that all alternatives will provide equally for this 
species and that the federal management is not likely to adversely affect the 
species. 

Affected Environment 

The grizzly bear is federally listed as threatened. Its current range includes a 
portion of the planning area, including the National Forests in the Cascade 
Range in Washington. The Grizzly Bear Recovery Plan (USDI FWS 1990b) is 
being revised to include the population in Washington. 
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While grizzly bears are not closely associated with late-successional forests, 
they inhabit vast, diverse, and remote mountainous areas and avoid human 
disturbance. They use a variety of vegetation types for foraging and other life 
functions. These habitats include open areas such as lowland wet meadows 
and marshes, shrub fields, high elevation sedge or heath meadows, and stream 
floodplains. Forested areas are used for resting and hiding cover, as well as for 
foraging. 

Environmental Consequences 

EFFECTS OF ALTERNATIVES 	 The major potential effect of the alternatives on grizzly bears is human 
disturbance resulting from vehicular traffic. Human access disturbs the bears' 
normal behavior patterns and may expose them to illegal hunting or accidental 
shooting. Since the grizzly is not dependent on old-growth forests, the 
Assessment Team concluded that the effects of forest management activities on 
the bear were not tied to the amount or distribution of old-growth forests on 
federal lands. Thus, the grizzly was not addressed by the Assessment Team in 
detail. Adoption of any of the alternatives is not likely to adversely affect the 
grizzly bear. Instead, the effects on grizzly bear recovery will depend on local 
mitigation measures which might be deemed necessary. 

POSSIBLE MITIGATION 	 Regardless of the alternative selected, future federal projects (such as timber 
MEASURES 	 sales) that may affect grizzly bears will be required to enter Section 7 

consultation. At that time in project-level planning, the disturbance effects on 
grizzlies may be identified and mitigated with road closures. The ongoing 
grizzly bear recovery planning efforts will identify additional conservation 
measures which could be applied to any of the alternatives considered in this 
SEIS, and could be addressed in the appropriate federal land planning 
document. 

CuMULATIVE EFFECTS Nonfederal lands comprise a minor portion of the recovery zones identified for 
INCLUDING THE ROLE OF the north Cascades population of grizzlies. Management of these lands will not 
NONFEDERAL LANDS affect the determination for the federal lands. 

GRAY WOLF 	 Affected Environment 

In the lower 48 states (except Minnesota) the gray wolf (Canis lupus) is 
federally listed as endangered, Its current distribution within the range of the 
northern spotted owl includes the northern Cascade Range in Washington. 
This population was not included in the initial federal listing of the species in 
the Intermountain States. Therefore, there is no recovery plan for the species in 
Washington. The recovery plan for gray wolves is currently being revised by 
the Fish and Wildlife Service to include the population in Washington. 

The gray wolf is not closely associated with late-successional forests. Both 
forested and open habitats support deer and elk populations which are its 
major prey. Areas that support small mammal populations are also important 
at times of the year when large prey are not available. Wolves are documented 
to avoid human contact and spend a disproportionate amount of time in 
remote areas, especially when raising young at den sites. 
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Environmental Consequences 

EFFECTS OF ALTERNATIVES 	 The Assessment Team did not address gray wolves because of this species' lack 
of dependence on old-growth forests. As with the grizzly bear, it was the 
Assessment Team's determination that wolves would do equally well under all 
alternatives, and the effects of forest management activities on wolf 
conservation are not tied to the amount or distribution of old-growth forest 
retained on federal lands. Regardless of the alternative selected, there is not 
likely to be an adverse affect to gray wolves. Instead, the effects of the 
alternatives on wolf recovery will depend on implementation actions that 
create or maintain remote habitat and important prey populations. This 
conclusion is based on the initial information provided by the wolf recovery 
efforts and knowledge of wolf ecology. 

Roads that are left open to traffic and result in disturbance of this species by 
humans constitute forest management's major effect on gray wolves. Human 
access disturbs the wolves' 	normal behavior patterns and may expose them to 
illegal hunting or accidental shooting. Based on the initial information 
provided by the wolf recovery efforts and knowledge of wolf ecology, wolf 
recovery will depend on implementation actions that create or maintain remote 
habitat and important prey populations. 

POSSIBLE MITIGATION Continuing wolf recovery planning efforts will identify additional measures 
MEASURES that can be taken to improve wolf conservation under the selected alternative. 

Individual Forest Plan amendments should address these wolf recovery 
objectives and actions. 

CUMULATIVE EFFECTS 	 Management of nonfederal lands does not affect the determination for federal 
INCLUDING THE ROLE OF 	 lands under any of these alternatives. 
NONFEDERAL LANDS 

COLUMBIAN 	 Affected Environment 
WHITE-TAILED DEER 

The Columbian white-tailed deer (Odocoileus virginianus leucurus) was listed 
as an endangered species in 1967 (32 FR 48:4001) and its populations and 
habitat are addressed in a Recovery Plan. This deer prefers oak woodland/ 
grassland ecotones and riparian habitat in coniferous forests. Almost all habitat 
for this subspecies is on private lands. The highest densities of Columbian 
white-tailed deer are found in Douglas County, Oregon, along the south bank 
of the North Umpqua River within about one kilometer of the river. The 
Douglas County population was not officially recognized as part of this 
subspecies until 1977. 

Lands administered by the Roseburg BLM District fall within the current range 
of the Columbian white-tailed deer. The Revised Preferred Alternative of the 
Roseburg District RMP (USDI BLM unpub.) stated that timber harvest or other 
vegetation-altering activities on all BLM-managed lands within the distribution 
of the deer would only occur if they are determined to be beneficial to the 
subspecies or until such time that definitive information is available describing 
the use level and value of these lands in the context of meeting recovery plan 
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EFFECTS OF ALTERNATIVES 

CUMULATIVE EFFECTS 
INCLUDING THE ROLE OF 

NONFEDERAL LANDS 

PEREGRINE FALCON 

EFFECTS OF ALTERNATIVES 

goals. In addition, acquisition of lands through exchange within the core area 
for the deer in Douglas County has been achieved. A recently announced land 
exchange in the Roseburg BLM District would secure 6,585 acres of suitable 
habitat. A habitat management plan will be prepared for lands administered by 
the BLM determined to be of significant value to Columbian white-tails or any 
lands acquired specifically for this species. 

The major potential human-caused threat to the Columbia River population is 
the degradation of riparian habitats resulting from logging and brush removal 
(USDI FWS 1983). Lesser threats include collisions with automobiles, poaching, 
entanglement in barbed wire fences, and competition with livestock. Natural 
threats include flooding, high tides, diseases, parasites, and competition with 
black-tailed deer and Roosevelt elk. The primary threat to the Roseburg 
population is the subdivision and residential development of native riparian 
habitats, particularly along the North Umpqua River. Additional threats come 
from livestock development activities in the lowland river valleys. 

Environmental Consequences 

Adoption of the any of the alternatives is not likely to adversely affect the 
Columbian white-tailed deer. The BLM currently follows guidance in the 
Recovery Plan and this direction will continue. 

Nonfederal lands continue to play a role in maintenance of this species, but do 
not affect the determination for federal lands. 

Affected Environment 

The American peregrine falcon (Falco peregrinus anatum) is federally listed as 
endangered. Both breeding and wintering populations occur throughout the 
planning area. The Pacific States Peregrine Falcon Recovery Plan addresses 
populations and habitat and includes recommendations for management of the 
species. While the peregrine falcon is not closely associated with late-
successional forests, it often nests on cliffs that are situated among coniferous 
forests. It forages in and around coniferous forests, and its diverse prey base is 
often associated with openings around forested areas. 

Environmental Consequences 

Potential effects to the peregrine from adoption of any alternative may result 
from timber harvest activities, road management, recreation development 
mineral exploration, grazing allotments, and increased recreation pressure 
and/or development including off-road vehicle use (USDI FWS 1982a). 
However, some of these effects will be lessened by the general reduction in 
timber harvest and associated activities such as road construction. Other 
potential effects are lessened by agency adherence to a recovery plan. The 
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CuMuLATIvE EFFECTS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

SACRAMENTO RIVER 
WINTER CHINOOK 
SALMON 

EFFECTS OF ALTERNATIVES 

POSSIBLE MITIGATION 
MEASURES 

CUMULATIvE EFFECTS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

Affected Environmnentand Environmnental Consequences 

Peregrine Falcon Recovery Plan describes protection measures that are 
followed by both the Forest Service and BLM. Therefore, regardless of the 
alternative selected, peregrine falcon conservation will continue. Future Forest 
and District Plans will further address the needs for peregrine recovery. None 
of the alternatives is likely to adversely affect the peregrine falcon. 

With all of the alternatives, the federal agencies' continued compliance with the 
Peregrine Falcon Recovery Plan will be adequate. 

Nonfederal land management does not affect the determination that the 
alternatives are not likely to adversely affect the species on federal lands. 

Affected Environment 

This stock of chinook salmon is listed as threatened throughout the Sacramento 
River system. A recovery plan for this stock of fish is expected to be released in 
1994. 

The major spawning areas for this species occur outside of coniferous forests. 
Before the construction of Shasta Dam, this stock of salmon spawned 
throughout the upper tributaries of the Sacramento River. The Assessment 
Team stated, "Forest management practices along the tributaries to the west of 
the mainstream below the reservoir could have an influence on the species." 
However, few, if any, federal forest lands occur here. The major factors that 
affect the species are probably the allocation of water flows from Shasta 
Reservoir, withdrawal of water from the river for irrigation, and harvesting the 
fish at sea. 

Environmental Consequences 

Regardless of the alternative selected, the federal agencies will consult the 
recovery plan for direction. The alternatives are not likely to adversely affect 
Sacramento River winter chinook salmon. 

At this time it is not known how Forest Service and BLM land management 
may improve conditions for this species. When completed, the recovery plan
should be reviewed to assure that all appropriate actions are taken. 

Nonfederal land management and water management do affect this species, 
but their effects cannot be mitigated or offset by additional measures on federal 
lands. Therefore, the determination for federal lands would not change. 
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SNAKE RIVER FALL 
CHINOOK SALMON, 
SNAKE RIVER 
SPRING/SUMMER 
CHINOOK SALMON, 
AND SNAKE RIVER 
SOCKEYE SALMON 

EFFECTS OF ALTERNATIVES 

CUMULATIVE EFFECTS 
INCLUDING THE ROLE OF 
NONFEDERAL LANDS 

KLAMATH 
SHORT-NOSE SUCKER 
AND LOST RIVER 
SUCKER 

Affected Environment 

These anadromous species migrate in the Columbia River through the range of 
the northern spotted owl to reach their spawning areas in Idaho. 

Significant threats to all these anadromous species are issues that are unrelated 
to federal forest management within the range of the northern spotted owl. For 
this reason, the Assessment Team did not include these three species in their 
viability panel assessments. 

In preparation of the Final Environmental Impact Statement for the Northern 
Spotted Owl (USDA FS 1992), the Forest Service determined that ". . . the Snake 
River sockeye and chinook salmon will not be adversely affected by any of the 
alternatives evaluated in this environmental impact statement. In a letter from 
the National Marine Fisheries Service dated January 7, 1992, the Service 
indicated that they concur with this determination" (USDA FS 1992:3&4-154
155). The alternatives considered in this SEIS are also determined not likely to 
adversely affect Snake River fall chinook, Snake River spring/summer chinook 
and Snake River sockeye salmon. Appendix G includes a letter of concurrence 
from the National Marine Fisheries Service. 

Nonfederal lands within the range of the northern spotted owl have no effect 
on these species and would not affect the determination for federal lands in this 
SEIS. Cumulative effects, such as management of dams on the Columbia River 
and irrigation developments, overharvest, diseases, and artificial propagation 
were identified by National Marine Fisheries Service as contributing to the 
decline of anadromous salmonid populations. However, these impacts are not 
expected to be cumulative with the effects of the alternatives and would not 
affect the determination for federal lands in the planning area. 

Affected Environment 

The Lost River sucker (Deltistes luxatus) and the shortnose sucker (Chasmistes 
brevirostris) were listed as endangered species in 1988 (50 CFR Part 17, 1988). 
The Recovery Plan for these species was completed in April 1993. Critical 
habitat has not been designated for these species, but the Fish and Wildlife 
Service has been ordered by the court to designate critical habitat by April 
1994. Much of the habitat for the suckers is found within the boundaries of the 
Klamath Falls Resource Area of the Lakeview BLM District, on the Winema 
and Fremont National Forests in Oregon, and on the Klamath and Modoc 
National Forests in California. These suckers live in the lakes, rivers, and some 
streams of the Upper Klamath Basin. Typically, they migrate from lakes into 
rivers to spawn, but some populations are known to utilize spring sources for 
spawning and refugial sites. 

The primary threats to these species result from management of nonfederal 
lands, including: habitat loss due to alteration of the rivers in which they 
spawn, diverting water into canals through unscreened diversions, lowering 
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flows in the rivers in which they spawn, and the lowering and eutrophication 
of Klamath Lake. The threats from federal land management activities are those 
that may be associated with degradation of water quality and hyper-
eutrophication of Upper Klamath Lake. 

Environmental Consequences 

EFFECTS OF ALTERNATIVES 	 Alternative 7 would have a greater potential for adverse effects on these two 
species due to the narrower Riparian Reserves under this alternative. The 
remaining alternatives are not likely to adversely affect the species due to their 
provision of wider Riparian Reserves which would improve aquatic habitats. 

CUMULATIVE EFFECTS 	 Cumulative effects issues of diversion of water for irrigation and disruption of 
INCLUDING THE ROLE OF 	 natural migration corridors for these species are important management 
NONFEDERAL LANDS 	 considerations, but they cannot be mitigated by changes in federal land 

management and therefore would not change the determination for these 
species. 

MAcDONALD'S Affected Environment 
RoCKCRESS 

The MacDonald's rockcress (Arabis macdonaldiana) is listed federally as 
endangered. Populations and habitat of the MacDonald's rockcress are 
addressed 'in a Recovery Plan. The species has been documented to occur on 
the Arcata BLM District, and is assumed to occur on the Six Rivers National 
Forest, though identification of plants collected there is being reviewed. Both 
the Forest Service and BLM are currently managing the known and suspected 
sites on federal lands in accordance with the Recovery Plan. MacDonald's 
rockcress occurs on barren to shrub-covered, rocky, and serpentine soils 
associated with Jeffrey pine woodlands, which range from 3,500 to 4,000 feet in 
elevation in Del Norte and Mendocino Counties, California (Matthews et al. 
1990). These serpentine soils do not typically produce stands of commercial 
timber due to low site productivity. However, salvage sales and related 
activities plus development of rock quarries for roads present potential threats 
to this species (Foster 1992). Mining of nickel-rich soils has posed the greatest 
threat to the species and was the primary concern cited in the original listing 
(USDI FWS 1978). 

Environmental Consequences 

EFFECTS OF ALTERNATIVES 	 The Arcata Resource Management Plan identifies the Red Mountain area, 
where the MacDonald's rockcress is found, as an Area of Critical 
Environmental Concern. This identification will give the plant additional 
management protection beyond its listing protection. All of the alternatives are 
not likely to adversely affect the MacDonald's rockcress due to their 
incorporation of the Area of Critical Environmental Concern. 

POSSIBLE MITIGATION 	 Under all alternatives, BLM's continued compliance with the MacDonald's 
MEASURES 	 Rockcress Recovery Plan and current management of the Red Mountain Area 

of Critical Environmental Concern will adequately provide for this species. 
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CUMULATIVE EFFECTS 
INCLUDING THE ROLE OF 

NONFEDERAL LANDS 

The Biological Opinion included the following discussion of the cumulative 
effects for this species (Appendix G). "Adverse effects of private activities on 
McDonald's rock-cress include potential killing or damage of plants from 
herbicides applied for forest management purposes, and mining activities. To 
the best of the Service's knowledge, no mining currently is occurring or 
imminent on the privately-owned colonies of McDonald's rock-cress. Given the 
reduced availability of commercially harvestable timber in the future on 
Federal lands under the proposed action, the likelihood that timber harvest 
may occur on adjacent private lands cannot be ruled out, nor therefore the 
possibility that privately-owned colonies of McDonald's rock-cress could be 
adversely affected by herbicide application, road construction, and erosion 
associated with this activity. It is unlikely that cumulative effects, together with 
the adverse impacts of the proposed action, would appreciably reduce the 
likelihood of the survival and recovery of McDonald's rock-cress." 

THREE COURT-IDENIFIED DEFECTS TO THEEFOREST SERVICE
 
1992 FI1S 

THIRTEEN BUREAU OF 
LAND MANAGEMENT 
TIMBER SALES 

ANDERSON AND 
BURNHAM REPORT 

OTHER SPECIES 

Introduction 

On May 28, 1992, the U.S. District Court for the Western District of Washington 
found the January 1992 FinalEnvironmentalImpact Statement on Managementfor 
the Northern Spotted Owl in NationalForests (FEIS) (USDA FS 1992) defective in 
three areas (Seattle Audubon Society, et al. v. Moseley et al., No. C92-479WD (SAS 
v. Moseley)). On July 2, 1992, the court enjoined the Forest Service from 
auctioning or awarding any additional timber sales that would log suitable 
habitat for the northern spotted owl, and ordered the preparation of a new or 
supplemental environmental impact statement, and a new record of decision. 

The three defects to be corrected are summarized as follows: 

The May 14, 1992, exemption by the Endangered Species Committee of 13 
Bureau of Land Management timber sales from the requirements of the 
Endangered Species Act required reevaluation of the selected alternative, the 
Interagency Scientific Committee (ISC) Conservation Strategy, with respect to 
management direction for spotted owl habitat on the National Forests. 

The preliminary results of a demographic analysis conducted by Anderson and 
Burnham raised issues that must be considered in determining if the selected 
alternative, the ISC Conservation Strategy, would still be adequate to provide 
habitat to support a viable population of the northern spotted owl. 

The Forest Service needed to address effects of its proposed spotted owl 
conservation strategy on other old-growth associated species in light of 
projections by some biologists that the strategy would only provide for a low to 
medium-low likelihood of providing for the long-term viability of these other 
species. 
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Response to Defects 

To address the three defects in the FEIS identified by the court, the Forest 
Service established the Scientific Analysis Team which included some of the 
members of the original Interagency Scientific Committee. These experts, in 
turn, conferred with additional scientists and specialists in preparing a detailed 
technical analysis of the three defects. The team's report, ViabilitjAssessments 
andManagement Considerationsfor Species Associated With Late-Successionaland 
Old-GrowthForestsof the PacificNorthwest (SAT Report), was published in 
March 1993. It is appended to this SEIS as Appendix H. an uncirculated 
appendix. 

As a result of President Clinton's Forest Conference on April 2, 1993, the Forest 
Ecosystem Management Assessment Team was established to identify options 
for management of late-successional and old-growth forests on federal lands 
within the range of the northern spotted owl. To assure consistency of 
approach, this Assessment Team was to develop and assess options that would 
likely result in satisfaction of the Forest Service "viability" standard on lands 
administered both by the BLM and the Forest Service. The Assessment Team 
used the SAT Report in its analysis, and incorporated its key elements into 
many of their options. 

The Forest Service and BLM were then directed by the Secretaries of 
Agriculture and the Interior to supplement the FEBIS (and other EIS documents) 
to assess the effects of the options prepared by the Assessment Team. Thus, the 
defects found by the court are effectively addressed in the FEMAT Report and 
this SEIS. 

THIRTEEN BLM 	 On April 19,1993, the BLM withdrew the application for exemption from the 
TIMBER SALES 	 Endangered Species Act for the 13 timber sales at issue, making the issue moot 

(Babbitt 1993, Penfold 1993). In addition, this SEIS addresses management 
impacts to plant and animal communities on lands administered by both the 
Forest Service and BLM. 

ANDERSON AND 	 The final Anderson and Burnham report of 1992 (Anderson and Burnham 1992) 
BURNHAM REPORT 	 was reviewed by the Scientific Analysis Team (Appendix H) and again by the 

Assessment Team (Appendix A). Subsequent to those reports, the northern 
spotted owl demographic data were updated to reflect 2 additional years of 
data for the five previously-analyzed study areas, and to add material from six 
new study areas. The formal analysis of these data was conducted during a 12
day session in December 1993 involving 50 scientists and 103 data sets. It is 
reported in a paper authored by Ken Burnham, David Anderson and Gary 
White. The paper is included in this SEIS as a portion of Appendix J, and its 
results are reported and discussed earlier in this chapter. 

Briefly, the analysis of updated demographic data strengthens the previous 
inference that northern spotted owl populations are declining. The rate of 
decline is estimated to fall within a range of 0.7 to 8.4 percent per year, and the 
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authors interpret the rate to be accelerating. These results are discussed in 
detail in the Threatened, Endangered and Proposed Species section earlier in 
this chapter and in the biological assessment (Appendix G). 

OTHER SPECIES 	 An underlying need for the proposed action examined in this SEIS is to adopt 
management direction for lands administered by the Forest Service and BLM 
within the range of the northern spotted owl to assure that late-successional 
and old-growth habitat is managed to support viable populations of species. 
The Assessment Team developed a list of species likely to be closely associated 
with late-successional and old-growth forests. An analysis of the effects of each 
alternative was conducted for these species or species group. The management 
activity that would affect late-successional species habitat allowed under most 
alternatives is not such that it would be likely to result in the extirpation of 
species from the planning area. This holds for the 32 species which the court 
found required additional analysis. 

THE ECONOMY AND CoMMuNImEs 

Overview 

The social and economic area affected by the alternatives presented in this SEIS 
generally correspond to the range of the northern spotted owl, including 
western Washington, western Oregon, and northwestern California (see Figure 
3&4-15). The three states have a population that is growing at a higher rate 
than the national average. The 1990 population in the 57-county area was 
7,291,325 people, with an urban population comprising nearly 74 percent of the 
total population. This reflects a significant change from the end of World War 
II when the National Forests and BLM Districts were opened for timber 
resource development. In 1950, the three-state area in the spotted owl's range 
had a population of 3.5 million people (less than half the current). At that time, 
urban centers contained 58 percent of the population. Today most of the 
population resides in the metropolitan areas of western Washington (Seattle/ 
Tacoma), Willamette Valley (from Eugene/Springfield to Portland/ 
Vancouver), southern Oregon (Medford/Ashland), and northern California 
(Redding/Red Bluff). Transportation links are plentiful including the I-5 
interstate corridor connecting Canada and California; north/south U.S. 
highways 97, 99, and 101; east/west interstates I-90, 1-84, 1-82, and U.S. 
highways 2, 12, 20, and 26; and major airports in Seattle/Tacoma and Portland. 
The Southern Pacific Railroad connects the West Coast; the Union Pacific 
Railroad connects to points east through Salt Lake City and Boise; and the 
Burlington Northern Railroad connects with the northern tier states. 

Traditionally, jobs and industry in the region have relied on the extraction of 
natural resource products from the fields, forests, and hills. Many small to 
medium-sized industries were established near the resource sites, usually in 
rural areas. In fact, a number of communities were established around these 
plants to enable workers to be close to their jobs. Investments and profits from 
these industries have significantly helped the regional economy develop and 
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Figure 3&4-15. Geographic area encompassed in the impact region 

The Economy and Communities 0 3&4-261 



Chapter 3&4 

grow. Probably the periods of highest employment and business growth 
related to natural resource industries was in the 1910-30 period and again in 
the 1950-60 period. As the industries have become more efficient and 
productive, many smaller businesses have closed, jobs have been lost or 
moved, and communities have had to adjust to severe changes. A number of 
the resource-processing businesses moved away from proximity to the 
resources to be closer to transportation hubs, subsequently increasing their 
competitiveness. Impacts from the reorganization of these industries, especially 
the timber industry, was especially felt during the 1970-90 decades. 

As a result of the loss of thousands of jobs in rural communities in recent 
decades, people in the region have flocked to the major cities where jobs have 
been generally abundant, even during recessionary periods. The labor force 
employed in the farming, forestry, fishing, and mining sector in 1990 was 4 
percent of total employment, in contrast to 10.8 percent in 1950. Also, 
employment in the manufacturing sector decreased to 17.9 percent in 1990 from 
23.5 percent in 1950. Generally, in the Pacific Northwest during the last few 
decades, employment in these sectors has gone through hiring, layoffs, and 
rehiring cycles based on a number of factors including national recessions, 
housing starts, fluctuating interest rates, changing productivity and efficiency 
standards, new technology, service-based employment, and retail trade. 

Social and economic data for the analysis in this SEIS was based on political 
boundaries and compiled from states and counties, which report information 
about their respective areas. There are 25 counties in western and central 
Washington, 24 counties in western and central Oregon, and 8 counties in 
northwestern California, all of which comprise the social and economic study 
area for this SEIS. Thus, the human dimension (socio-economic) analyses 
presented in this SEIS depend on secondary sources of information (U.S. 
Census Bureau data, as well as various national, state, and local data), as well 
as two social workshops (described below). In some instances, and as reported 
in the following forest resource descriptions, additional social and economic 
information was gathered and incorporated by the Assessment Team (FEMAT 
Report Chapter VI, Economic Evaluation of Options). 

This section does not present an analysis of the costs and benefits associated 
with the various alternatives in this SEIS. As stated in the regulations, "For 
purposes of complying with the Act [NEPAJ, the weighing of the merits and 
drawbacks of the various alternatives need not be displayed in a monetary 
cost-benefit analysis and should not be when there are important qualitative 
considerations" (40 CFR 1502.23). 

Evaluation of many economic aspects of the alternatives were limited by 
resources and uses that have no market or transaction costs or benefits. The 
social analysis relies on qualitative evaluations by experts familiar with the 
areas or communities. Also not factored into this analysis is reduced federal 
employment due to implementation of the alternative selected in the Record of 
Decision for this SEIS, or changes due to market conditions or public 
preferences. 
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Affected Environmnent and Environmnental Consequences 

Timber Harvest 

Each of the proposed alternatives will have a direct effect upon the level of 
timber harvested from forest lands administered by the BLM and the Forest 
Service within the planning area. Timber harvest and associated revenue from 
private or other publicly owned forests in the region will be indirectly affected. 

Methodology 

The data necessary to do the analysis of sustainable sale quantities were 
obtained through the construction of Geographic Information System (GIS) 
data bases. This system provides spatial information about land allocations. 

The federal forests of the region are managed under a nondeclining yield 
mandate which means that scheduled annual harvest levels can be maintained 
without decline over the long term if the land allocations and associated 
standards and guidelines and the planned schedule of harvests and 
regeneration is followed. The decadal harvest levels were estimated using a 
variety of techniques including linear programming (FORPLAN), simulation 
(TRIM-PLUS), and data base manipulation. These planning models simulate 
the acres treated and resource yields given the land allocations and 
management standards and guidelines. An analysis in support of the 
Assessment Team used the term "probable sale quantity" (PSQ) to describe 
these results rather than "allowable sale quantity" (Iohnson et al. 1993). The 
objective is to estimate sale levels likely to be achieved (PSQ) as opposed to 
estimating ceiling or upper-limit harvest levels (ASQ). The use of PSQ rather 
than ASQ for this SEIS recognizes the uncertainties in the estimates. 
Sustainable sale estimates will be revised using more refined data and 
procedures available when Draft Forest and District plans are completed or 
current plans are revised. 

The PSQ is based only on lands that are considered suitable for the production 
of programmed, sustainable timber yields. Timber suitable lands are those 
lands physically and economically suited to timber production that are outside 
of lands designated for forest uses considered incompatible with programmed, 
sustained timber harvests. Timber suitable lands are located only in the matrix 
or in Adaptive Management Areas. Lands designated as Congressionally 
Reserved Areas, Administratively Withdrawn Areas, Late-Successional 
Reserves, and Riparian Reserves are considered unsuitable for sustained timber 
yields. These lands are therefore not included in calculations of PSQ. 

The Managed Late-Successional Areas on the Shasta-Trinity and Wenatchee 
National Forests under Alternative 9 in this Final SEIS are also considered as 
reserves with no PSQ attributed to them. These areas were designated as 
Managed Late-Successional Areas in Alternative 9 in the Final SEIS to provide 
habitat around designated northern spotted owl pair areas in eastern 
Washington and the California Cascades as described in the FinalDraft Spotted 
Owl Recovery Plan (USDI unpub.). In Alternative 9 of the Draft SEIS, these areas 
were considered as part of the matrix. Neither the FEMAT Report nor the Final 
Draft Spotted Owl Recovery Plan, from which the standards and guidelines for 
these late-successional areas are adopted, discuss whether these areas should 
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be considered as part of the base for calculation of PSQ. They have not been 
included in the calculations of PSQ for Alternative 9 in the Final SEIS. This may 
change as a result of province, Forest or District-level planning. 

Matrix acres include all federal lands outside the four types of withdrawals 
listed above and outside of Adaptive Management Areas. Matrix lands include 
productive forest, nonproductive forest and nonforest lands. Timber suitable 
acres, on the other hand, include only the physically and economically suitable 
timberland in the matrix or in Adaptive Management Areas. The timber base, 
or suitable lands, is a subset of the acres located in the matrix and in Adaptive 
Management Areas Johnson et al. 1993). 

During the analysis for this SEIS, some standards and guidelines for the 
various alternatives made it difficult to determine actual harvest levels. Some 
examples: (1)Many alternatives require watershed analysis in Key Watersheds 
before timber harvest can occur. Estimates were made of probable sale levels 
using a set of interim rules for those watersheds. (2) Several alternatives would 
designate "activity centers" for marbled murrelets and other species as they are 
found. These designations would preclude or restrict timber harvest. However, 
when PSQ predictions were made, no allowance was made for these findings 
beyond sites that are already known. (3) Alternative 9 designates Adaptive 
Management Areas. The Assessment Team assumed that such designation 
would not reduce the sale level that would otherwise occur under the 
alternative. However, the actual level of sales that will occur in these areas is 
somewhat uncertain. (4) The extent of Riparian Reserves associated with 
intermittent streams is not precisely known. Therefore, sustainable timber sale 
quantities are subject to change based on additional analysis and inventories. 

Probable sale quantities do not include volume that might be obtained under 
some alternatives from thinning, salvage and other treatments in areas 
designated as Late-Successional Reserves or Riparian Reserves, 
Administratively Withdrawn Areas, or Managed Late-Successional Areas. An 
additional volume of 100 to 170 million board feet per year might be obtained 
from these activities depending on the alternative. 

Effects of Alternatives 

Estimates according to the BLM and Forest Service indicate that timber sales 
planned in federal forests within the range of the northern spotted owl under 
the No-Action Alternative would be 3 to 4 billion board feet per year, thus 
generating more that $1billion annually in economic benefits in the Pacific 
Northwest. Under sustained yield plans, annual harvest levels from federal 
forests in the study area for regional and community analysis had averaged 5.6 
billion board feet during the period 1980 to 1989. PSQ from federal forests 
within the range of the northern spotted owl averaged 4.5 billion board feet 
during the same period. 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 Table 3&4-43 and Figure 3&4-16. The PSQ 
estimate for Alternative 1 was incorrectly reported in the Draft SEIS and has 

3&4-264 J Final Supplemental Environmental Impact Statement 



Affected Environmentand Environmental Consequtences 

Table 3&4-43. Historical federal harvest levels and annual probable sale quantites (PSQ) in the first 
decade by alternative' 

Average Alternative 

Administrative Harvest 
Unit 1980 1990 

-89 -92 1 2 3 4 5 6 7 8 9 10 

----------------------------- million board feet Scribner---------------------------

National Forests - Region 62 Owl Forests3
 

Washington 1,019 528 16 104 112 103 152 129 230 202 120 152
 

Oregon 2,029 997 40 265 299 340 449 365 765 518 413 412 

Total . . 3,Q48 1,52S 56 369 411 443 60t 494 995 720 533 564 

National Forests - Region 54 Owl Forests3 

California 561 291 17 113 125 111 141 150 238 222 224 198 

BLM - Owl Forests 

Oregon/California 915 573 41 142 149 158 188 167 412 290 201 196 

Total Owl Forests 4,524 2,389 11+ 624 685 712 930 811 1,645 1,232 958 958: 

'Probable sale quantities do not include "other wood" estimates. To obtain other wood estimates, add 10 
percent. Historical numbers are gross volumes and thus include historical levels of other wood. Historical 
numbers for 1990-92 are estimates. 

2 Region 6 = Pacific Northwest Region, Forest Service 
Owl Forests = Those lands administered by the Forest Service and Bureau of Land Management within the 

range of the northern spotted owl. 
4Region 5 = Pacific Southwest Region, Forest Service 

Timber Harvest U 3&4-265 



Chapter3&4 

Figure 3&4-16. First decade probable average annual timber sale levels 
(PSQ) by historical period and alternative 
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been corrected in this Final SEIS. 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 modifications, discussed in Chapter 
2, earlier in Chapter 3&4, and presented in detail in Appendix B11 of this Final 
SEIS, are reflected in changes to standards and guidelines and to land 
allocations, The modifications that affected PSQ estimates include additions to 
reserves to protect known locations of species associated with late-successional 
forest conditions, the application of Riparian Reserve Scenario 1 throughout the 
range of the northern spotted owl, protection of known northern spotted owl 
nest sites, the designation of Managed Late-Sidccessional Areas in Washington 
and northern California, additional requirements for coarse woody debris on 
matrix lands, and the replacement of the 180-year rotation on National Forests 
in California by the rotations specified in Forest Plans. Other modifications 
made to Alternative 9 add to the uncertainty of PSQ calculations. These 
changes include the requirement to survey and manage future sites of some 
late-successional forest associated species, the requirements for buffers around 
caves and other structures where bats are found, the requirement to maintain 
late-successional forest remnants in fifth field watersheds that currently have 
less that 15 percent of forested areas in late-successional forests, and 
modifications to site treatments on matrix lands. 

The probable sale quantities in the Final SEIS also reflect updated analysis that 
corrected some minor problems in the estimates reported in the Draft SEIS. The 
revisions to the Spatial Unified Database (see Chapter 2, Acreage and Data 
Changes Between Draft and Final) were analyzed correctly in the updated PSQ 
except for the following: (1)minor adjustments to Key Watershed and Late-
Successional Reserve boundaries by the Forests and Districts were completed 
too late for inclusion in the update, (2) the owl additions identified for 
inclusion in Late-Successional Reserves for Alternatives 1,2, 3, 6, 8, and 10 
(Johnson et al. 1991) were not modeled in the updated PSQ, and (3) the Modoc 
and Lassen National Forests are not included in this analysis. The alternatives 
are expected to have no effect on PSQ on the Lassen National Forest and little 
(relative to this analysis) effect on the Modoc. However, after an alternative is 
selected, timber offered for sale from these two Forests within the range of the 
northern spotted owl will reflect the harvest implications of the standards and 
guidelines in Chapter 2 of this Final SETS. 

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 (MMBF) per year: 
from 1,050 MMBF to 958 MMBF per year. Administrative unit PSQs are 
displayed in Table 3&4-44 by alternative for each administrative unit. 

Probable sale quantity calculations were made by administrative unit and 
aggregated into the regional and state totals. Review of administrative unit 
probable sale quantities will be made before completion of Draft Forest or 
District Plans or when the plans are revised. Sustainable sale estimates will be 
made using more refined data and procedures available when Draft Forest and 
District Plans are completed or current plans are revised. 

Probable average annual sale quantities by alternative in Tables 3&4-43 and 
3&4-44 are net volumes and do not include "other wood". Other wood is the 
volume of cull (wood that is decaying or too crooked for processing), 
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Table 3&4-44. Probable sale quantities (PSQ) in millions of board feet (MMvBF) by alternative for 
each administrative unit 

Alternative 
Administrative 1 2 3 4 5 6 7 8 9 10 

Unit --------------------- MMBF--------------------------
NationaLEFr-estsJRegioiu66 - Washington 
Gifford Pinchot 9 58 62 58 94 71 135 97 73 72 
Mt. Baker-Snoqualmie 2 10 12 12 15 16 32 24 12 19 
Okanogan 1 5 5 5 6 6 8 10 5 9 
Olympic 1 8 8 7 9 9 19 15 10 12 
Wenatchee 4 23 25 22 28 28 36 57 20 41 

NatwnaL oFests - Region 6*- Oregon 
Deschutes 2 13 14 14 15 14 19 18 17 18 
Mt. Hood 7 45 50 68 85 59 132 77 67 59 
Roque River 1 5 6 11 16 10 29 31 26 25 
Siskiyou 3 20 22 27 34 27 118 41 24 27 
Siuslaw 3 21 23 19 29 27 119 38 23 27 
Umpqua 10 66 75 89 108 92 149 125 83 98 
Willamette 10 64 77 88 129 104 152 147 136 120 
Winema 5 32 32 23 33 33 47 40 37 39 

National Forests - Region 5** - Califoria-
Iamath 7 39 44 38 50 55 82 102 96 92 

Mendocino 0 12 12 11 13 13 23 21 20 19 
Six Rivers 6 12 15 19 23 19 43 24 26 21 
Shasta/T 4 50 54 43 55 63 90 75 82 67 

Bureau of Land Management Districts - Oregon 
Distric Sustained Yield Unit 
Salem Columbia 4 9 9 8 10 9 28 14 9 10 

Clackamas 1 5 6 6 9 7 17 11 8 10 
Alsea 1 3 3 3 3 4 22 14 8 6 
Santiam 1 6 7 5 12 8 24 14 11 9 
Salem Total 8 23 25 23 34 29 91 53 36 35 

Eugene Upper Willamette 10 18 20 22 28 24 46 42 25 29 
Siuslaw 6 9 9 9 10 9 21 12 7 10 
Eugene Total 16 27 29 31 38 33 67 54 32 40 

Roseburg South Umpqua 1 5 5 7 9 6 20 12 9 7 
Douglas 3 14 15 18 22 17 54 39 29 22 
Roseburg Total 4 19 20 25 31 23 74 51 38 29 

Coos Bay South Coast 12 41 41 44 44 43 95 66 43 52 
Coos Bay Total 12 41 41 44 44 43 95 66 43 52 

Medford/ Josephine 0 14 15 14 16 16 38 30 22 17 
Lakeview Jackson 0 15 16 17 19 19 39 32 26 19 

Klamath 0 3 3 3 6 4 8 4 4 4 
Medford Total 1 32 34 35 42 39 85 66 53 40 

Note: All PSQ estimates are reported in 32 foot logs. Divide the PSQ by 0.825 to convert to 16 foot logs. PSQ estimates 
for each administrative unit will be reviewed upon completion or revision of Forest and District Plans. PSQ estimates do not 
include other wood estimates. 
*Region 6 = Pacific Northwest Region, Forest Service 

Region 5= Pacific Southwest Region, Forest Service 
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submerchantable size material, or other products not considered as 
merchantable and not normally part of allowable sale quantity calculations. 
Historically, other wood has accounted for about 10 percent of the total harvest 
volume from timber suitable federal lands in the planning area. Figure 3&4-16 
does include an additional 10 percent of PSQ as other wood. Harvest of other 
wood in the future is uncertain due to changes in forest management standards 
and guidelines, such as retention of snags and coarse woody debris. 

In future decades, sustainable harvest levels of timber (PSQ) should increase as 
the effect of management on the timber suitable lands takes effect. Growth per 
acre will increase and a better balance of age classes (a more equal 
representation of all age classes) will be achieved. 

The average annual value of harvest in the planning area was $650 million in 
1990-1992. This represents the market value of the trees prior to harvesting. Log 
values to the mill in this period were over $1billion per year and actual 
product values were substantially higher (logging and transportation costs 
were approximately $140/MMBF). 

In the short term, timber sale quantities may differ from the calculated 
sustainable level due to required surveys and assessments and due to the time 
required to develop new timber sales that conform with the selected alternative 
(FEMAT Report, Chapter Vt Economic Evaluation of Options). Coastal 
harvests will be restricted until the completion of marbled murrelet surveys, 
which may take 3 or more years. Harvests in many watersheds will be 
restricted until comprehensive watershed analyses are conducted, which may 
take several years. Finally, some sales in the current program may be located in 
designated areas and therefore, unsuitable for harvest. The importance of 
short-term sales is magnified because most of the current volume under 
contract on federal lands will be harvested in 1994. (FEMAT Report, Chapter 
VL, Economic Evaluation of Options). 

In June of 1993, the Forest Service had approximately 1.8 billion board feet of 
timber under contract and 0.085 billion board feet offered but not awarded 
throughout the planning area. The BLM had approximately 0.235 billion board 
feet under contract and 0.232 billion board feet offered but not awarded. The 
Forest Service and BLM will conduct analysis of each of the "sales under 
contract" and "sales which have been offered but not awarded" to determine 
whether harvest of these areas should be allowed under the selected 
alternative. The analyses include economic as well as conservation criteria. 
Based on these analyses, the agencies will determine which harvests can 
proceed as planned, which can proceed with minor modifications, and which 
should not proceed. At least one-third of the sales under contract are outside 
any of the designated land allocations, and will probably continue as planned. 
Additional Endangered Species Act consultation with the Fish and Wildlife 
Service for the marbled murrelet may be required in some cases. Other sales 
may have to be reconfigured to meet objectives for specific species, watersheds, 
and late-successional designated areas. 

Estimated sale levels under all alternatives are below program levels of the 
1980's, as well as below the harvest levels of 1990-1992 when most new federal 
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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. In the next 1 to 3 years, the 
outlook for sale levels is substantially less than 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. 

Sustained Yield Units 

The Olympic National Forest has two sustained yield units: the Shelton 
Cooperative Sustained Yield Unit (Shelton CSYU) and the Grays Harbor 
Federal Sustained Yield Unit (Grays Harbor FSYU). 

The Shelton CSYU was established in 1946 and is managed cooperatively by 
the OlympicNational Forest and the Simpson Timber Company. The unit 
comprises approximately 361,000 acres of forest land divided between the 
Olympic National Forest (111,000 acres) and Simpson Timber Company 
(250,000 acres). Alternative 9 designates the Olympic National Forest in the 
unit as Late-Successional Reserves (77,000 acres) and the Olympic Adaptive 
Management Area (23,000 acres). The other alternatives specify different mixes 
of land allocations. The standards and guidelines associated with an alternative 
apply only to the Olympic National Forest in the CSYU and not to Simpson 
Timber Company lands. 

None of the alternatives in the SEIS would change the boundaries of the 
Shelton CSYU or call for any changes in the Cooperative Agreement. Under 
Alternative 9, the probable sale quantity for the CSYU would be approximately 
178 million board feet (approximately 2 MMBF from the Olympic National 
Forest and 176 MMBF from Simpson lands). The other alternatives include 
similar harvest levels and mixes for the Shelton CSYU. The 1990 Olympic 
Forest Plan estimated a 193 MMBF harvest level for the Shelton CSYU with 
about 9 MMBF coming from the Olympic National Forest within the unit. 
Recent (1986-1990) actual harvest levels from the CSYU have averaged 184 
MMBF per year. Of this, an annual average of 180 MMBF has come from 
Simpson Timber Company lands. 

The agreement establishing the Shelton CSYU states that the unit is to be 
managed for "continuous and sustained forest production." The agreement 
does, however, provide for removal of lands in the Olympic National Forest 
from the timber harvest base when environmental, recreational, or other 
considerations make it in the public interest to use the land for other than 
timber production. Between 1946 and 1985 the National Forest portion of the 
CSYU was the principal source of harvest from the unit; now the focus of 
timber harvest has shifted to the Simpson Timber Company lands. 
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The Grays Harbor FSYU was established in 1949 to help stabilize Grays Harbor 
County's natural resource-based economy. The unit encompasses 
approximately 126,000 acres of the Quinault Ranger District of the Olympic 
National Forest. Under the provisions governing this unit, a minimum of 50 
percent of the timber harvested from the Quinault Ranger District must receive 
primary manufacturing within Grays Harbor County. The primary 
manufacturing provision includes all timber purchasers and their associated 
manufacturing facilities within Grays Harbor County. Alternative 9, as well as 
most of the other alternatives, allocates the majority of the unit's lands to Late-
Successional Reserves. Similar to the Shelton CSYU, the standards and 
guidelines of the selected alterative will apply to the Grays Harbor FSYU. 

Role of Nonfederal Lands 

The change in availability of federal timber will likely affect regional forest 
product prices and spur increases in harvest from private and other public 
lands in the region. Predictions of harvest levels from nonfederal lands were 
estimated for harvests of 0.5,1.0, 1.5, and 2.5 billion board feet from federal 
forests (Table 3&4-45). The effects of changes in federal harvests on regional 
timber prices and harvests from nonfederal sources were simulated using the 
Timber Assessment Market Model (TAMM). The results were updated for the 
Final SEIS to correct errors in private harvest estimates. Some supply responses 
are indicated from private timber owners. The supply responses predicted 
from nonfederal forests in the Final SEIS are 4 percent less than those predicted 
in the Draft SEIS. The level of the supply response is short lived and tempered 
by the age distribution of the timber on private lands (FEMAT Report, Chapter 
VL Outlook for Nonfederal Timber Harvests). Private harvests increase in the 
mid-1990's and then drop below levels of the 1980's by the year 2000. 

Reductions in federal timber sales in the planning area do produce price 
increases for timber (FEMAT Report, Chapter VI, Outlook for Nonfederal 
Timber Harvests). All simulations show large price increases from the 
prevailing levels in the regional market in 1990. These price increases will 
motivate other public and private landowners to harvest timber in the near 
term and to invest in timber management in the longer term. 

Total public and private timber harvests (Table 3&4-46) give an indication of 
which regions are most affected by changing federal harvest levels. In the State 
of Washington, total harvest levels are less affected than those in the other 
states. Federal harvests represent a much smaller portion of the total harvest. 
Also, the predicted response of other landowners will tend to maintain 
harvests in Washington at a level somewhat higher than during 1990-1992. 
However, this will be 16 to 17 percent less than the level of the 1980's. Almost 
all of the harvest reduction in Washington is in the western region of the state. 

Oregon harvests are predicted to decline under all alternatives compared to 
harvest levels of the 1980's. All alternatives except Alternative 7 would 
decrease harvests on the east side of the Cascade Range as well as the west 
side. Eastern Oregon harvests would be substantially reduced on federal and 
nonfederal lands. Substantial reductions are also predicted for California under 
all alternatives due to reductions on both federal and nonfederal lands (Tables 
3&4-43 and 3&4-46). 
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Table 3&4-45. Predicted decadal average timber harvest levels on nonfederal lands by geographic 
region for various federal harvest levels (statewide for Oregon and Washington) 

Region Average Average' Harvest Level from Federal Forests in the Owl Region2
 

1980-1989 1990-1992 500 1000 1500 2500
 

----------------------------- million board feet, Scribner----------------------------------

Washington
 

Western 4,126 3,775 4,061 4,004 3,969 3,827
 

Eastern 822 752 810 785 773 767
 

Oregon
 

Western 3,023 2,855 3,408 3,360 3,332 3,212
 

Eastern 604 688 466 444 434 429
 

California
 

Owl Region2 1,640 1,783 1,404 1,369 1,328 1,258
 

I Values for California are the average for 1990-1991. Volumes were estimated for Oregon and Washington 
for 1992. 

2Owl Region = The range of the northern spotted owl. 

Source: TAMM simulations 
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Table 3&4-46. Historical and predicted first decade average timber harvest from all lands by 
geographic region for a range of harvest levels from federal forests 

Region Average Average Harvest Level from Federal Forests in the Owl Region' 

1980-1989 1990-1992 500 1000 1500 2500 

----------------------------- million board feet Scribner----------------------------------

Washington 

Western 4,940 4,179 4,107 4,103 4,127 4,122 

Eastern 1,151 1,014 934 946 965 1,002 

Total 6,091 5,193 %041 5,049 5,09a2 5,124 

Oregon 

Western2 5,805 4,320 3,676 3,903 4,166 4,669 

Eastern3 1,708 1,624 858 896 930 972 

Total 7,513 51944 4,534 4,799 52096 5,641 

California 

Owl Region' 2,201 2,074 1,479 1,519 1,553 1,633 

3 State Total 15,805 132ii I1$fl4 11,367 11,741 12,398 

' Owl Region = The range of the northern spotted owl. 
' Wester Oregon figures include a small amount of harvest from lands administered by the BLM in northern 

California. 
3Harvest levels from non-owl forests have not been subjected to rigorous analysis for the various alternatives 

and appear only for regional price projections. Harvest levels from eastside forests are uncertain at the 
present time. 
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Historically, a substantial portion of the nonfederal timber harvest was 
exported (FEMAT Report, Chapter Vt Outlook for Nonfederal Timber 
Harvests). Export logs are the second most important forest product in the 
region in terms of volume and value. While some people view these exports as 
a drain on the manufacturing industries, others view them as a vital part of the 
economy of the region. 

Reductions in federal timber harvests may result in increased domestic 
competition for logs currently exported. The combined effects of higher 
domestic prices, changing wood quality, and increased export of milled 
products has led many to conclude that there will be substantial reductions in 
log exports from the region. Log exports from the region did decline from 3.7 to 
2.5 billion board feet (a 32 percent reduction) between 1988 and 1992. This level 
of export is predicted to continue into the decade ahead assuming no change in 
nonfederal log export policies. 

In summary, the effects of federal harvest reductions on nonfederal lands will 
vary by state. While federal harvest reductions will not be buffered to any great 
extent by increases in nonfederal harvest levels in Oregon and California, they 
will be in Washington. 

Mills could see some increased supply from a redirecting of log exports to 
domestic markets. Market forces, however, have already caused a reduction in 
log exports to a level that is expected to remain stable during the decade ahead. 

Mineral Resources 

AFFECTED 	 Minerals are divided into three classes for management purposes: locatable, 
ENVIRONMENT 	 salable, and leasable minerals. The manner in which each class is managed and 

the authority of the federal agencies to control the exploration and 
development of each management class varies. 

Locatable minerals are those metallic and nonmetallic minerals for which the 
Mining Law of 1872 gives United States citizens the statutory right to prospect 
for, locate, and develop claims on public domain lands. All valuable mineral 
deposits on lands open to mineral entry are locatable unless excluded because 
they are leasable or salable. Gold, silver, copper, and zinc are examples of 
minerals which are generally locatable. Locatable minerals occur throughout 
the range of the northern spotted owl. 

Salable minerals are common varieties of sand, stone, gravel, pumice, pumicite, 
cinders and clay. In general, these minerals are of widespread occurrence, of 
relatively low unit value, and are generally used for construction materials or 
for building roads. Disposal of salable minerals from public lands is at the 
discretion of the federal agencies. 

Leasable minerals include those minerals that can be leased under one of the 
several mineral leasing acts. In northern California, western Oregon, and 
western Washington, the leasable mineral commodities include oil and gas, 
geothermal energy, coal, and metallic minerals on acquired lands. 
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Federal lands in the planning area are known to include substantial mineral 
resources. For example, the 1992 analysis of designated critical habitat for the 
northern spotted owl (FEMAT Report, Chapter VL Economic Evaluation of 
Options) provided preliminary assessments of the potential effects of limiting 
mining activities within the lands designated as being critical habitat for the 
northern spotted owl. 

At least 10 known mineral resource deposits are located within critical habitat 
units, including 7 in Jackson and Josephine counties in Oregon. These minerals 
include lime, limestone, silica, copper, zinc, gold, silver, and chrome. Of these 
10 known deposits, 1 is currently being mined, 3 others could be profitably 
mined at 1990 prices, and 4 more could be profitably mined given a doubling of 
mineral prices. The mineral resources from the currently profitable mines are 
estimated to have a value of $344 million. It should be noted that this value 
includes the one active operation and the potential contributions from the other 
operations. 

In addition to known reserves with some current or potential activity, the 
Geological Survey (USDI) identified three mineral terranes in southwestern 
Oregon and the "copper porphyry" terrane as having substantial potential for 
the discovery of new deposits. The copper porphyry terrane corresponds 
roughly to the Cascade Range in Washington, Oregon, and northern California. 
This terrane in particular holds great potential for mineral deposits within the 
boundaries of designated reserves. The copper porphyry terrane potentially 
could produce hundreds of millions of dollars worth of minerals including 
silver, gold, molybdenum, and copper. 

The entire Cascade Range of Washington and Oregon, as well as the eastern 
halves of the Klamath and Shasta-Trinity National Forests and 40 percent of the 
Mendocino National Forest in California, are prospectively valuable for 
geothermal resources. Geothermal exploration has been localized with little 
disturbance to a site. Also, the location of drilling sites for exploration has been 
flexible; therefore, environmentally sensitive sites usually have been avoided. 

Areas of federal forests in Oregon and Washington are prospectively valuable 
for oil and gas resources. There are no prospective oil and gas resources within 
the boundaries of the four northern California National Forests. 

In the long term, it is likely that additional mineral deposit discoveries will lead 
to further activities in mining and mineral processing in the region. The level of 
expansion in these industries may be limited under the alternatives. 

The effect of the alternatives on mineral and energy resources is directly related 
to the areas that would be withdrawn from mineral leasing or to the constraints 
placed on the development of those resources. Withdrawal of areas from 
leasing may not be necessary because energy exploration and development 
activities affect very few acres. A more likely effect would be mitigation 
measures attached to mineral leases and plans for locatable mineral 
development designed to protect habitat for spotted owls and other late-
successional and old-growth related species. 
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Salable mineral development typically takes the form of small sand and gravel 
pits, usually on the order of 1acre in size. Because of the inherent low value of 
salable minerals, they are usually extracted close to the surface of the ground 
and near where they will be used. It would be unusual to need to develop such 
a source within a designated reserve. 

The development of mineral resources may be limited by the land allocations 
and standards and guidelines proposed in the alternatives. However, the more 
likely effect of designating areas for habitat for the northern spotted owl and 
other late-successional and old-growth related species would be that additional 
measures to protect habitat would be required under mineral leases and in 
plans for locatable mineral development. This would tend to increase the costs 
of extracting minerals and result in less mining in these areas. 

Range/Grazing Resources 

Federal lands of the West are often leased for grazing. Grazing use of federal 
lands in Oregon, Washington, and northern California is far more prevalent 
east of the Cascade Range than within the range of the northern spotted owl. 
Within the range of the northern spotted owl, lands administered by the BLM 
historically provide about 23,000 animal unit months (AUMs) while National 
Forests provide about 213,000 AUMs. This contrasts with 510,000 AUMs on the 
remainder of the National Forests in the Forest Service's Pacific Northwest 
Region. 

Modification of grazing practices would occur under all the alternatives, 
particularly in the Riparian Reserves. Grazing practices that retard or prevent 
attainment of reserve objectives will be adjusted or eliminated. The Assessment 
Team concluded that the consequences to the industry would be small based 
on the relatively minor amount of range production on federal lands within the 
planning area. These modifications would likely have consequences, however, 
for individual permittees. 

Special Forest Products 

There is a great deal of interest in the role that nontraditional or "special" forest 
products might play in the region. Currently, there are five major segments 
within the industry: (1) floral greens, (2) Christmas ornamentals, (3) wild edible 
mushrooms, (4) other edibles and medicinals, and (5) Pacific yew (Taxus 
brevifolia). These products appear to have a significant amount of economic 
value, however their contribution is largely unknown because of below market 
pricing by public owners and a lack of record keeping. 

The major market segments are floral greens, Christmas ornamentals, and 
edible mushrooms. (The Pacific yew will have less demand in the future in 
light of the development of synthetic taxol.) In 1989, approximately 27 million 
bunches of floral greens, 4,000 tons of moss, 15,000 tons of Christmas boughs, 
1,000 tons of holly, and 7 million cones were harvested from the forests in the 
region with a value of over $42 million. In 1992, mushroom harvests totaled 
1,200 tons, with a value over $12 million (FEMAT Report, Chapter VI, 
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Economic Evaluation of Options). It must be noted that these are the values of 
the sales of these products, not the receipts to the government, as these 
products are rarely marketed by the Federal Government. Instead, permits are 
issued for nominal fees. 

The medium-to-low elevation western hemlock zone of the planning area 
appears to hold the greatest potential for supporting special forest products 
activity. Also, the higher elevation mountain hemlock zone is very productive 
for high-valued beargrass (Xenophylluam tenax). These forest types are well 
represented within the planning area for this SEIS. 

Activities will be evaluated, in all cases, for effects on Late-Successional 
Reserve and Riparian Reserve objectives. Protection of other resource values, 
special status plants and animals, and resource sustainability must be insured. 
Where these activities are extensive, it will be appropriate to evaluate whether 
they have significant effects on late-successional and riparian habitat or species. 
Restrictions may be appropriate in some cases. 

Silvicultural prescriptions can enhance the production of special forest 
products. Most floral greens thrive in management regimes that maintain the 
forest in mid-to-late seral stages and maintain semiclosed canopies. Thus, the 
value of these products can be enhanced through maintenance of stands in this 
condition. Christmas ornamentals are less sensitive to stand structure, and 
information is not yet available on management associations of other special 
products. Use of special forest products could be restricted by alternatives that 
designate more forest areas to northern spotted owl habitat and other protected 
areas. 

Commercial and Subsistence Fisheries 
Resources 

While commercial fisheries production and subsistence fishing by American 
Indians are not a direct output of the forest, they are influenced by the quality 
of the stream habitat within forested areas. Fisheries-related industries 
represent a significant portion of the coastal economy of the Pacific Northwest. 
The principal commercial species categories in the region are salmon, tuna, 
groundfish, crab, and shrimp. While salmon are the species most directly 
impacted by forest management activities, it is important to look at all species 
landed to see how the industry has adapted to changing conditions. Forested 
watersheds can have considerable impacts on the habitat of these fish species. 
While not attributable solely to forest conditions, the catch rates and angler 
days for Pacific Northwest salmon fishing have declined dramatically from the 
late 1970's. 

The volume and value of commercial seafood landed in Pacific Northwest 
ports fell substantially from 1989 to 1991 (FEMAT Report, Table VI-6, p. VI-28). 
The most significant decline occurred in salmon catch. A variety of factors 
contributed to this, including depressed fish prices, unfavorable ocean 
conditions, and increased competition. These declines have also effected 
American Indian fisheries and lifestyles. 
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Short-term changes cannot be extrapolated to determine long-term projections. 
The seafood catch in the early 1980's, for example, declined greatly with 
unfavorable economic conditions coupled with El Nifio conditions. However, 
there is evidence of a long-term shift in the Pacific Northwest fishing industry 
from salmon and tuna production towards groundfish and shrimp. This 
species substitution has helped sustain the commercial fishing fleet (Radtke 
and Davis unpub.). Three factors, however, currently pose difficulties for the 
coastal fishing industry: (1)the recession in world seafood prices, (2) continued 
reductions in salmon availability, and (3) the loss of a large portion of the 
groundfish (particularly Pacific whiting) to offshore processors (FEMAT 
Report, Chapter VI, Economic Evaluation of Options). 

None of the alternatives presented in this SEIS are likely to influence the 
immediate future of commercial or subsistence fisheries operations. However, 
improved watershed and fisheries management policies could aid in the 
production of high value salmon in the long term. Generally, it is assumed that 
the more protection an alternative provides for a stream and its riparian 
habitat the more potential benefit there is to fish habitat and fish populations. 
In the long term, improved watershed protection may aid in the production of 
commercial and Indian subsistence fisheries. 

Recreation Resources 

Federal forests within the range of the northern spotted owl provide significant 
opportunities for people to enjoy the outdoors. Forest recreation in 1990 totaled 
135 million visits (Swanson and Loomis unpub.). Estimates of willingness to 
pay suggest that forest visitors placed a value of over $1.6 billion upon these 
visits (over and above their actual expenditures of $2.8 billion) (FEMAT Report, 
Chapter VII, Social Assessment of Options). 

People choose their recreation experience from a variety of settings, activities, 
and experiences. This broad spectrum of recreation opportunities has been 
organized based on a system called the Recreation Opportunity Spectrum 
(ROS). This system classifies the land into broad categories based on 
recreational potential. The classes include primitive, semiprimitive 
nonmotorized, semiprimitive motorized, roaded natural, and roaded modified 
rural recreational opportunities. For recreation supply and demand overall, 
there is evidence of an excess supply of the more developed, motorized forms 
of recreation (FEMAT Report, Table VI-9, p. VI-18). Additionally, there is a 
high and increasing demand for recreation settings with little development, 
little management activity, and no motorized access. There are about 5.5 
million acres in the planning area currently allocated to primitive and 
semiprimitive, nonmotorized recreation. Demand for use of this recreation 
classification is forecasted to reach nearly 13.5 million acres by the year 2000 
(FEMAT Report, Chapter VL Economic Evaluation of Options). 

The presence or absence of roads is one of the most critical aspects of a 
landscape that affects people's recreation experience. The majority of 
developed sites, such as ski areas, campgrounds, and visitor centers occur in 
roaded setting classifications. Driving for pleasure is the number one 
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recreational use (in terms of numbers) of federal forests and the roaded natural 
recreation opportunity class has the highest estimated value per acre of the 
various recreation use classes. 

While land classifications can be useful for describing some aspects of 
recreation value, they are not sufficient for describing hunting and fishing 
opportunities and values. Pacific Northwest fishing represents one of the 
highest valued recreation opportunities in the region. Sport fisheries activities 
are dominated by trout, salmon, and steelhead fishing (77 percent of the fishing 
days were in pursuit of these species) (FEMAT Report, Chapter VI, Economic 
Evaluation of Options). 

The range of alternatives analyzed indicate little variation in recreation 
opportunity. Alternatives 1,3, 4, 5, 8, and 9 could lead to improved primitive
and semiprimitive recreational opportunities with the elimination of roads for 
watershed restoration. 

Most recreation activities in unroaded settings disturb very little habitat and 
would not immediately or directly affect late-successional habitat. The 
modification of habitat by building roads or developed recreation sites could 
negatively impact Late-Successional Reserves and Aquatic Conservation 
Strategy objectives. New development proposals that address public needs or 
provide significant public benefits will be reviewed on a case-by-case basis by 
the Regional Ecosystem Office. New proposals may be approved when adverse 
effects can be minimized and mitigated. Existing developments such as 
campgrounds, recreation residences, and ski areas should result in few 
additional adverse impacts to Late-Successional Reserves. Routine maintenance 
of existing facilities is expected to have less effect on late-successional forest 
conditions than development of new facilities. Development of additional 
facilities at existing ski areas will be considered on a case-by-case basis by the 
Regional Ecosystem Office. Priority for review will be given to expansions 
identified in approved Ski Area Master Plans. The effects of recreational 
developments on late-successional and riparian habitat will need to be 
examined on a case-by-case basis by the Regional Ecosystem Office to ensure 
that Late-Successional Reserve and Aquatic Conservation Strategy objectives 
are met. 

For recreation values, the alternatives provide additional primitive 
nonmotorized recreational opportunities and create more "natural" appearing 
landscapes. 

Roadless Areas 

This section is new to the Final SEIS and discusses the affected environment as 
it relates to roadless areas. The National Forests and Bureau of Land 
Management Districts have developed extensive road systems to provide 
access to the lands they administer. Forest roads provide access for forest 
management, recreation, fuels management, firefighting, mining, insect and 
disease control, and numerous other activities. However, many areas remain 
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unroaded today for one or more of the following reasons: high road 
development costs, unstable and landslide-prone soils, low timber values, or 
resource values best managed without roads (such as backcountry or 
Wilderness). 

"Roadless Areas" are a limited and specialized category of resource and have 
generated considerable interest among the public and land managers alike. In 
the early 1970's, as National Forests were being developed to meet renewable 
resource demands, the Forest Service initiated an inventory of areas that could 
be considered as candidates for the Wilderness Preservation System. The 
inventory was called the Roadless Area Review and Evaluation (RARE). 
Roadless areas were identified as essentially those areas without roads totaling 
500 contiguous acres or more in size. Roadless areas are relatively undisturbed 
tracts of the forest ecosystem which have been neither set aside as Wilderness, 
nor substantially altered by road building, timber harvesting, or other 
development. Over a 10-year period, the inventory was developed and 
updated, (RARE I and RARE II). 

Once identified, these areas were subjected to a rigorous evaluation of 
wilderness attributes through development of an environmental impact 
statement. As a result of that evaluation, some areas were recommended for 
Wilderness status and some areas were deferred for additional consideration 
during individual Forest planning efforts under the National Forest 
Management Act. 

In Oregon and Washington, most areas recommended for Wilderness status 
have either been designated by Congress as Wilderness, or are being managed 
to maintain wilderness values pending future legislative action. In California, 
Congress considered all RARE 11 recommendations in the 1984 Wilderness Act 
and specified areas for Wilderness status. The 1984 Wilderness Act states that 
remaining roadless areas not specified for Wilderness designation are those 
that ". . . do not possess outstanding wilderness attributes or . .. possess 
outstanding energy, mineral, timber, grazing, dispersed recreation, and other 
values and ... should not now be designated as components of the National 
Wilderness Preservation System but should be available for nonwilderness 
multiple uses under the land management planning process. . ." In all three 
states, subsequent Forest planning efforts have since identified appropriate 
management prescriptions for those areas not designated by Congress as 
Wilderness. These prescriptions range from primitive nonmotorized recreation 
to timber harvest. Some of these areas have subsequently been roaded, but 
most have not. In either case, these areas are still referred to (including in this 
SEIS) as "inventoried roadless areas" from RARE II. 

Currently there are approximately 3 million acres (Table 3&4-47) of inventoried 
roadless areas on Forest Service administered lands within the planning area, 
although a small portion of these have been roaded since the RARE II 
inventory. Roadless areas provide diverse, undisturbed habitats for fish and 
wildlife, and can be especially important for species sensitive to human 
disturbance. For the recreationist, roadless areas offer opportunities not 
available in more developed settings. Streams in roadless areas are often a 
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source of high quality water for communities. While many roadless areas 
contain extensive areas of late-successional forest, not all roadless areas consist 
of late-successional forest. 

The effects of the various alternatives on inventoried roadless areas are 
displayed in Table 3&4-47. Because not all roadless areas consist of late-
successional forest, protection of inventoried roadless areas is not, in itself, 
within the scope of the proposed action subject to analysis in this SEIS. 
Protection of roadless areas for wilderness, solitude, recreation, and other 
values has been examined through RARE II and subsequent Forest planning 
processes. For a detailed site-specific discussion of individual roadless areas 
refer to Appendix C of each Forest's Plan, Final EIS. 

Where they do not contain late-successional or old-growth values, roadless 
areas may not have been considered in the location of Late-Successional 
Reserves in the alternatives. Conversely, numerous inventoried roadless areas 
that contain late-successional and old-growth forest values were considered 
and are included in Late-Successional Reserves in various alternatives in this 
SEIS. 

Alternatives in this SEIS do not increase the area available for timber harvest 
above that which is already available for harvest under existing forest plans. 
Generally, the effects of management activities in each roadless area are 
proportional to the level of activity authorized over the whole of the planning 
area under each alternative of this SEIS. All alternatives allow some degree of 
timber management and road construction in portions of some roadless areas, 
and leave other roadless areas in an undeveloped condition. The undeveloped 
character of those areas into which entry would be allowed will be altered as 
road construction and timber harvesting occurs. Table 3&4-47 shows the 
amount of inventoried roadless areas that fall into various categories of 
designated areas and the matrix for the various alternatives. The alternatives 
have varying amounts of inventoried roadless areas located within reserves, 
ranging from approximately 94 percent in Alternative 1,to 75 percent in 
Alternative 7. Not all matrix lands are suitable for timber management. 

Approximately 50 percent of the inventoried roadless areas are located within 
Key Watersheds. To protect high quality aquatic and riparian habitats, in all 
alternatives except 7 and 8, no new roads will be constructed in inventoried 
roadless areas within Key Watersheds. Watershed analysis must be conducted 
in all non-Key Watersheds that contain inventoried roadless areas before any 
management activities can occur within those areas (Appendix B6, Aquatic 
Conservation Strategy). 

Each time an inventoried roadless area is developed there is a cumulative 
impact: that development contributes to an overall reduction in roadless acres 
from either a local, regional, or national perspective. Timber harvest, road 
construction, and commodity management activities will continue to reduce 
the roadless area resource gradually through time. The effect of each 
alternative is directly related to the level and types of management activity 
allowed. Alternatives 5, 7, and 8 allow the most management activity in 
inventoried roadless areas and Alternatives I and 9 allow the least amount of 
management activity. Management activities may affect water quality, wildlife 

Roadless Areas IJ 3&4-281 



Chapter 3&4 

t ~ ~~~~~~ ~jgooo Vg 

t |u OO aX o.,Z~~~~~fSOC4' Ro 

12 a Sa> OO,.>| ,,Q^ 

° 8 . XiWlb5, 8°l .f. w,ss, 

:! ;3:34 ,,>>,0- >l ^E~~~s | m~lj-, 

X t sa gg Vc 8~~~~~11cl]tu e|3f : g|X, 

11~~ Rivtl~14 

34220FiaSupeetlEvrnetlipcSaem t 



Affected Environmentand Environmnental Consequences 

141~~~~Ir S i , seis MnSi 

! X j s zle le 8 so 8 8 n 0 

.r,~ ~ C 8: 1- 0 . 01 i.- :. 
:E .SB80°°1 M 0 ° n°1'j 

to - V1 0S sg tr. 3a I nn O 

. tr ,t . , 


r;~~~~~~, SD 6888i8
8 CZ 

¢~~~ u . d . 1-,r4
 
r5 °818 ^ 8 >8° ~a o O8 ;
 

5iv 8ii iS O g. *Nsi ry 

3 st, s.
 

M~~~~~~~~~~~~~~odesra888S8388g 388°58 




Chapter 36R4 

| 0 ° R ° ° | | ° g ° ° | °R ° ° 3Wa3ogoo oog o8 
i >a°o!oOoOooj g8°s |~~~~~~~~,R5 

tS °80 ° °° ° ° o ° ° ° °: 
mI| !8VI °W1 a 2 Oo 

2Xj o°°°°8°°°g~~~~~~~~~~~~~~~~~~~~~' 

iig Q' 1o ° ° a ° g ° ° °! o sr o~~~~~~~~~~~~~~~~19W 

t aSS H! is;~~~~~~~~lf
E~~~~~~~igffi M 

3&4-240 Fnal Spplemntalenvironment impat Staemen 



Affected Envirn)1mentand Environmnental Consequences 

000 00 6 -Z 0000 S 

.E oo ol 

C ,8,,Nen2O§i 

0OO 
g8 rp .a@ 

o oor 

0O4ssl 
8 ° ,* 

°' ° 

g 

e 

.. 

O E3 e M°i s-

-!t c8 nlq i 10 tM Vsiz 

s4n D 8 rncs O ° ° C° °°tS M ° 

3 3 '91t i 

t4 ~ ~ D e uzq 7°° e>r ^~ <r 

RoadlessAreas O3&4-285 



Chapter3S84 

, 8 S° ° ° g R84°k ° 

0 111itl~~~ls~R R 

e } 
*.g$ a 

i 

3&-860Fia Spleeta 

O O O Og O O 
8 ° ° ° R ° ° g ° °l° W° 

~g |g gg X M |U g 

nirnena ipctSatmn 

O g 

SR0X 



AFFEcrED ENVIRONMENT 

ENVIRONMENTAL 
CONSEQUENCES 

Affected Environment and EnvironmentalConseqilences 

habitat, scenic quality, and soil resources as described in sections addressing 
those resources elsewhere in this chapter. Management activity in roadless 
areas will also decrease the acres available for dispersed and more primitive 
recreation opportunities. The timber in roadless areas has a commodity value 
and has the potential to contribute to both the economic and social network of 
local communities. 

Scenic Quality 

Contributions from the forests in the planning area extend beyond 
commodities. The noncommodity outputs of the forest are based on human 
values and can provide a basis for regional development, both through 
tourism-related activities and quality of life considerations. Many contend that 
economic growth in the Pacific Northwest has been fueled by the quality of life 
in the region, and that environmental quality is a component of this quality of 
life. 

Landscapes managed for visual resources include those kept in a natural state 
(preservation visual quality), those managed to appear natural or slightly 
altered (retention and partial retention visual quality), and those moderately to 
heavily altered by human activity (modification and maximum modification 
visual quality). Preservation visual quality objectives allow only ecological 
changes in the landscape; retention objectives require that management 
activities not be visually evident. 

All alternatives would maintain the visual quality objectives identified in 
current plans and draft plan preferred alternatives. In Alternative 1,over half 
the area managed for retention and preservation visual quality objectives 
would be located in the matrix with 88 percent of the federal forest lands in 
more restrictive reserves or withdrawals. While the percentage of the matrix 
lands managed for retention and preservation visual quality objectives is 
highest for Alternative 7, particularly in California, there is not much difference 
among the three states within the range of the northern spotted owl (FEMAT 
Report, Chapter VII, Social Assessment of Options). 

Research on preferred visual landscapes in forest settings indicates a public 
preference for more "natural" appearing landscapes. Driving for pleasure is the 
recreational activity of greatest demand on federally administered lands. 
Landscapes within designated areas would likely be more appealing for 
sightseeing than lands in the matrix, especially over time as the selected 
alternative is implemented. Additionally, they generally would constitute a 
more desirable backdrop for other recreational activities such as camping and 
hiking than those areas subject to timber harvesting. The alternatives with 
greater acreage in reserves and withdrawals present opportunities to create 
landscapes that appear more natural and therefore have higher scenic values. 

Pacific Northwest forest ecosystems are not static. Change by growth, 
succession, and agents of disturbance (e.g., fire, wind, insects and disease) is an 
inherent part of these ecosystems. In general, those alternatives that provide for 
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greater amounts of designated areas will lead to ecosystems with fewer signs of 
modification by humans. 

Regional Employment 

AFFECTED 	 Employment in each of the natural resource sectors discussed below focuses 
ENVIRONMENT 	 primarily on direct employment, as opposed to indirect or induced effects 

caused by changes in industrial purchases and household expenditures within 
a region. This section of the Final SEIS does, however, project additional job 
displacements from induced and indirect effects. Under all of the alternatives, 
direct employment in timber harvesting and processing will decline as a result 
of reduced harvest levels. 

Timber-Based Employment 

Timber-based employment in 1991 consisted of approximately 120,000 wage 
and salary employees (FEMAT Report, Chapter VI, Outlook for Regional 
Employment). An additional 12,000 employees (10 percent) were self 
employed. The wage and salary employees are divided among the following 
sectors: 17,000 in logging; 32,000 in milling; 13,000 in veneer and plywood 
manufacturing; 25,000 in secondary wood products; 6,000 in miscellaneous 
solid wood products; and 27,000 in pulp and paper processing. Total wage and 
salary employment in the timber industry is down from the post-1980's 
recession high of 152,000 employees. It is estimated that employment dropped 
to 144,900 employees in 1990 and to 125,400 employees by 1992. Direct 
employment levels in the timber industry are predicted to vary between 
110,000 and 121,000 for the next decade, depending in part on which alternative 
is selected. 

The role of timber in the regional economy has changed over the last 25 years. 
During the period 1985 to 1989, timber-based employment represented 
approximately 5.1 percent of regional employment (Table 3&4-48). This was 
down from 9.5 percent in the early 1970's due largely to diversification within 
the region's economy. Growth in the nonmanufacturing sectors account for 
most of the change. Subregional differences were, however, substantial. The 
Pacific Northwest is still heavily timber dependent outside the influence of the 
Portland and Seattle metropolitan areas, although less so than 20 years ago. 

Employment in Recreation and Tourism 

Considering recreation and tourism-based employment in the 14 coastal 
counties within the planning area, it is estimated that tourism directly 
supported wages totaling $348 million in 1990. Assuming an average annual 
wage of $15,000 to $20,000 per full-time worker, 17,000 to 23,000 full-time 
workers were directly supported by the tourism industry in these coastal 
counties. The actual number of people employed in the industry is likely much 
higher because recreation and tourism-based jobs tend to be seasonal and part 
time. These jobs constitute a considerable part of the coastal economy. In the 
short term, none of the alternatives presented in this SEIS will have an 
appreciable effect on the nature of coastal tourism. In future decades, however, 
restoration of salmon and trout runs could have marked improved effects on 
coastal recreation activities. 
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Table 3&4-48. Timber industry and total employment by subregion in the study area' 

1970-1974 Average 1985-1989 Average 

Employment Employment 

State/Region Timber as Timber as 
Total Timber % of Total Total Timber % of Total 

--thousands-- - percent- --thousands-- -percent-

Washington -

Olympia Peninsula 83.7 16.6 19.84 127.9 13.2 10.32 

Puget Sound 702.7 23.4 3.33 1205.3 21.6 1.79 

Lower Columbia 65.0 16.0 24.58 101.0 13.0 12.88 

Central 72.2 3.4 4.75 118.7 3.7 3.10 

aTotal , ' 92$.6 59.4 6.48 1552.9 51.5 3.31 

Oregon 

Northwest 411.8 16.9 4.12 690.9 19.9 2.88 

West-Central 103.2 24.6 23.87 176.3 19.7 11.18 

Southwest 76.8 23.7 30.83 121.9 21.3 13.31 

Central 33.8 7.1 21.14 59.5 8.5 14.22 

Total 625.6 724 1157 1048.3 69.4 6.62 I 

California 

Total 67.4 21.0 31.23 106.5 16.3 15.26 

3 State Total., 1616.6 5Z.$ 9.45 270?7. 1372 5,07 

'Does not include self-employed individuals. Add approximately 10 percent to estimate total employment in 
timber industries. Timber industries include solid wood products (inclusive of mobile home manufacturing) 
and pulp and paper processing (Standard Industrial Classification (SIC) 26, inclusive of paper converting). 
The study area includes the counties that fall, wholly or partially, within the range of the northern spotted 
owl. 

Source: Greber (1992) 
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Thousands of people are supported by the inland recreation industry. The BLM 
estimates that 900 recreation and tourism jobs were directly attributable to 
management of the lands they administer. Based on expenditure data (FEMAT 
Report, Chapter Vt Outlook for Noncommodity Production) and an estimated 
income of 41 cents for every dollar spent on recreation or tourism, 50,000 to 
80,000 full-time jobs may be directly attributable to forest-based recreation on 
lands administered by the Forest Service and BLM. Of these jobs, it is estimated 
that 4,000 to 5,000 are jobs created by fishing opportunities. The land 
allocations of the alternatives may provide more of the recreation opportunities 
that are currently limited by supply (FEMAT Report, Chapter VI, Outlook for 
Noncommodity Production). Thus, there should be some gains to recreation 
and tourism-based employment in the inland communities. The extent of these 
gains, however, is uncertain. 

Commercial and Subsistence Fisheries Employment 

Based on figures for 1991 for Washington, Oregon, California, and Alaska, 
0.037 full-time equivalent jobs were supported per thousand pounds of fish 
landed. In 1992 an estimated 15,108 jobs in Oregon were supported by $141.5 
million worth of fish landed. Income from fish harvesting and processing 
represents 38 percent of the total income and approximately one half of the 
full-time equivalent jobs (direct, indirect, and induced) from this level of fish 
harvest (FEMAT Report, Chapter VI, Outlook for Regional Employment). 
Based on these estimates, the fish landed in 1991 in Washington, Oregon, and 
northern California would have supported approximately 5,000 full-time 
equivalent workers in the fishing industry. 

Of these 5,000 jobs, less than 10 percent would have been directly related to the 
commercial salmon industry. This low percentage reflects a combination of 
growth in the importance of other species and the current low levels of salmon 
catch. 

American Indian commercial fisheries are difficult to fully document. Tribal 
commercial fishing operators generally do not obtain state licenses, but are 
licensed by the respective tribes. Subsistence fishing, which often benefits one 
or more families and is usually less than full-time employment, is also difficult 
to document. 

Other Natural Resources-Based Employment 

Statewide in Washington in the late 1980's, there were approximately 12,000 
people employed in mining and mineral processing; in Oregon, this number 
was 6,700 (note many of these jobs are in the eastern reaches of the state, 
outside the planning area, and some are on private lands). Northern California 
statistics are not available. A considerable amount of the minerals processed in 
the region came from federal lands. 

The 1992 assessment of northern spotted owl critical habitat designation 
estimated that 4 of the 10 mineral deposits in Critical Habitat Units could be 
profitably mined at prevailing mineral prices; approximately 300 jobs would be 
associated with this mining and mineral processing activity. This employment 
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level includes the one active mining operation and the potential contributions 
from the other operations (see the sections on The Economy and Communities, 
and Mineral Resources earlier in this chapter). The vast mineral terranes in the 
region hold the potential for thousands of additional jobs as new deposits are 
discovered. The copper porphyry terrane, in particular, appears to hold great 
potential for revealing mineral deposits that might be within the habitat of the 
northern spotted owl and other late-successional and old-growth forest related 
species. This terrane contains silver, gold, molybdenum, and copper, and holds 
the potential for production of hundreds of millions of dollars worth of 
minerals, and several thousand mining and mineral processing jobs. 

Jobs directly attributable to range and grazing activities are quite low. 
Estimates for the number of jobs directly involved in cattle production per
1,000 animal unit months vary from 0.3 to 1.0. Based on these ratios, 69 to 236 
livestock jobs would be attributable to the 236,000 animal unit months 
currently utilized on federal lands in the planning area. 

The floral greens, Christmas ornamentals, and mushroom segments of the 
special forest products markets produced over $70 million in harvests in 1992 
and provided employment opportunities for an estimated 28,000 to 30,000 
individuals in the region. As many as half of these employees are involved 
with the harvesting or processing of two or more special products due to the 
sequential and seasonal nature of the work (Christmas ornamentals in late fall 
and early winter, edible mushrooms in spring, and floral greens in all but the 
spring seasons). Most of the harvesting and processing jobs are not full time, 
but are seasonal, low paying, and without benefits. Thus, these numbers cannot 
be compared directly with other employment statistics. There does, however, 
appear to be economic potential in the processing and marketing of these 
special forest products. The extent of such possible developments is unknown. 

Service Employment in Forestry 

Employment effects within the timber-based employment section (above) focus 
only on logging and wood processing jobs. There are an estimated 6,000 
additional jobs in the forestry services sector. Primarily, these jobs are in 
reforestation and timber stand improvement. Two factors will influence future 
employment in the forestry services sector: (1) fewer acres of harvest will 
reduce the need for reforestation, fertilization, precomnmercial thinning, and 
other timber stand improvement work, and (2) investments made for 
assessments, surveys, and inventories as proposed under the alternatives will 
provide job opportunities. These activities, as well as recommendations for 
watershed restoration and forest stand improvement, would offset some of the 
employment declines in the forestry services sector. 

The Bureau of Land Management's Draft Resource Management Plans (USDI
BLM 1992a-f) assumed that the effect on the forestry services employment 
sector ranged from 0.3 to 0.6 jobs per million board feet of timber harvested. 
Thus, a two billion board foot reduction in timber harvests in the region would 
result in the displacement of approximately 600 to 1,200 forestry services 
workers. 
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Additional investments on lands that allow for programmed timber harvest 
(the matrix) would help to offset job losses in the forestry services sector. An 
aggressive timber stand improvement and pruning program could add 800 or 
more jobs per year over the next decade and promote the yield of higher 
quality, higher valued wood in future decades in Washington and Oregon. 
Reforestation activities would support an additional 500 jobs on lands 
administered by the Forest Service over 3 years, and an estimated 200 jobs on 
lands administered by the BLM for 1 year (FEMAT Report, p. VI-32). 

Northern spotted owl inventory and monitoring are estimated to cost $6.1 
million per year. Most of this cost is for labor. Assuming a total cost of $30,000 
per job, this translates into 200 jobs per year. Marbled murrelet surveys are 
estimated to require approximately 200 employees for 5 months per year for 
the next 2 to 3 years (weather depending) (FEMAT Report, p. VI-32).' 

Watershed restoration activities are receiving increasing attention in the region. 
Forest Service estimates of stream and watershed restoration activities indicate 
the potential for 2,500 jobs in Oregon and Washington over the next 3 years. 
Additional jobs may be possible on lands administered by the BLM. The Forest 
Service has identified approximately 3,800 jobs in Oregon and Washington that 
are related to other ecosystem restoration activities (FEMAT Report, p. VI-32). 

In summary, silvicultural activities, surveys, assessments, and restoration work 
on federal forests within the range of the northern spotted owl could provide 
7,000 jobs per year over the next 3 years. Program costs, however, would be 
substantial: estimated budget requirements exceed $250 million per year 
(FEMAT Report, p. VI-32). 

Methodology 

Using Forest Service economic data and the input-output model IMPLAN, it 
was estimated that each million board feet of change in timber harvest levels 
affects approximately 7.8 jobs in the solid wood products industry (Table 3&4
49). In addition, historic wood utilization indicated 1.29 pulp and paper 
industry jobs for each million board feet of timber harvested. These job 
estimates are based on 1989-1990 average timber harvests and 1990 
employment levels. The harvests are distributed to subregions by percentages 
according to 1988 mill survey statistics. To discuss subregional differences, the 
survey units used by the Forest Service for conducting periodic surveys of 
forest product industries have been adopted. While the IMPLAN coefficients 
are useful for showing a snapshot of the current economy, they do not capture 
the dynamics in the economy and thus do not distinguish between actual job 
losses and lost opportunities in the economy. For example, industries affected 
by the indirect effects may reposition themselves to serve other markets and, 
while current workers may not be displaced, future growth in the sector may 
be curtailed. 

To demonstrate the dynamics in the economy, the state economist in Oregon 
and the Economic and Revenue Forecast Council in Washington developed 
forecasts using their respective state economic and revenue forecasting models. 
While these models predict that lower harvest levels curb expansion, there is 
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Table 3&4-49. Average timber industry employment affected per million 
board feet of timber processed by subregion in the study area (inclusive 
of self-employed individuals)' 

Solid Wood Pulp and Total 
State/Region Products2 Paper3 

---jobs per million board feet Scribner--

Washington -

Olympic Peninsula 4.37 1.01 5.38 

Puget Sound 

Lower Columbia 

9.67 

5.94 

1.74 

5.58 

11.41 

11.52 

Central 10.28 0.00 10.28 

Oregon -

Northwest 9.16 2.19 11.35 

West-Central 9.11 0.66 9.77 

Southwest 9.07 0.37 9.44 

Central 16.38 0.00 16.38 

California - 5.77 0.63 6.40 

3 State Average 7.179 1.29 9&E08 

3 States 
by Sector 

Logging 

Sawmilling 

1.62 

3.08 

Veneer and 
Plywood 

Millwork 

1.33 

0.82 

Other Wood 
Products 

0.95 

Pulp 

Paper Processing 

0.17 

1.11 

'The study area includes the counties that fall, wholly or partially, within the 
range of the northern spotted owl. 

2 Solid wood products is defined as Standard Industrial Classification (SIC) 24, 
except that mobile homes and prefabricated wood buildings are omitted from the 
statistics. 

3Paper converting is not included in the statistics. 
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still growth in the regional 	economies (FEMAT Report, Chapter VI, Outlook for 
Regional Employment). These statewide forecasts, however, mask the 
subregional differences where the rural economies are shrinking while 
metropolitan economies are expanding. The new job holders in the region do 
not necessarily correspond 	to the job losers elsewhere in the region. There will 
be dislocations from rural communities (FEMAT Report, Chapter VI, Outlook 
for Regional Employment). 

The harvest levels assumed by region and by alternative are displayed in Table 
3&4-50. These are based on the harvest levels summarized in Table 3&4-43 and 
interpolation of the data appearing in Table 3&4-44. Within half-state regions, 
the harvests are distributed by percentages according to 1988 mill survey 
statistics. The resulting projected employment in timber industries is displayed 
in Table 3&4-51 (employment is based on harvests multiplied by IMPLAN 
based jobs/MMBF). Table 3&4-51 compares the projected employment levels to 
employment in 1990 and estimated employment in 1992. These projected 
employment levels are less than those presented in the Draft SEIS, primarily 
due to reductions in nonfederal timber harvest response and a reduction in 
PSQ from federal forests for Alternative 9. The differences in nonfederal timber 
harvest response results in an increased displacement of approximately 3,000 
direct jobs. 

Projections of job ratios (jobs per MMBF of harvest) and employment have not 
been adjusted for future changes in technology. Technology can increase jobs 
per unit of input when the focus is on saving raw materials and product-
improving technology changes. Since raw material is apt to be the limiting 
resource, technology in the decade ahead will likely focus on saving raw 
material as opposed to saving labor (FEMAT Report, Chapter VI, Outlook for 
Regional Employment). 

The job ratios in Table 3&4-49 vary significantly by subregion. This variation is 
based on the tree species processed, the types of mills in the subregions, the 
amount of secondary manufacturing, and the level of log exports from the 
region. For example, the jobs per million board feet are much higher than the 
overall regional average in central Oregon where there is a substantial amount 
of secondary wood products manufacturing which is tied to the species 
processed in the subregion. The Olympic Peninsula, on the other hand, shows 
lower jobs per million board feet due to the amount of logs shipped into the 
region and then exported, and to the lack of secondary wood products 
manufacturing. 

EFFECTS OF ALTERNATIVES 	 In the Draft SEIS, the projections for the pulp and paper industry indicated no 
change in total employment. This is not to suggest that there will be no effects 
in the pulp and paper employment sector, but rather suggests that the industry 
will respond to supply-induced changes in ways different from the solid wood 
products sector. Of the 28,000 employees in the pulp and paper sector in 1990, 
less than 3,000 worked in the pulp sector, while 16,000 worked in paper 
processing and 9,000 were employed in paper converting. The Economics 
section of Appendix F (Response to Public Comments) of this Final SEIS 
displays the potential employment effects in the primary pulp and paper 
processing industries. 
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The paper converting sector uses paper from the national and global market. 
There is a weak, direct relationship between harvest levels and this portion of 
the pulp and paper market. The paper market has already begun to respond to 
changing market conditions by installing increased paper recycling capacity to 
buffer effects of changes within the pulp processing sector. In addition, a vast 
supply of pulp is available in the global market. 

While the pulp sector is apt to be the most affected of the pulp and paper 
sectors by changes in forestry activity arising from the proposed action, 
utilization of alternative species and improved pulp recovery processes can 
allow these industries to continue to supply existing plant capacities. Capital 
investment, however, is apt to be required to achieve this scenario and the 
current market for pulp is plagued by weak prices. There is also a large 
quantity of chips exported from the region; a portion will likely be redirected to 
domestic pulp mills. 

Mobile home construction (typically included with the timber industry 
employment statistics) is assumed to maintain historic employment levels. 
Employment in this sector is included in the projections in Table 3&4-51 at its 
1990 level. 

In summary, these projections imply a range of job displacement arising from 
the proposed action from 4,600 to 15,900 jobs, relative to 1992. Compared to 
1990, the potential displacement is 24,100 to 35,400 jobs. The relative differences 
to the time period of 1985 to 1989 have been added in this Final SEIS and are 
16,400 to 27,700 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 resulting from changes in standards and 
guidelines, and land allocations between the 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 of the regional employment base. 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. The addition of potential indirect and induced employment 
effects to the direct job displacement estimates implies a total job opportunity 
loss as a result of the proposed plan from 11,000 to 38,000 relative to 1992, and 
ranging from 57,000 to 84,000 jobs relative to 1990. 

Timber-based employment would decline under all alternatives 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 at least in part through investments in reforestation, timber stand 
improvement, monitoring, inventory, and restoration activities. 
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Table 3&4-50. Historical and projected volume processed per year in the next decade from all 
owners, by subregion of the study area and alternative' 

Average Alternative 
Harvest 

1980- 1990 
State/Region 89 -92 1 2 3 4 5 6 7 8 9 10 

-----------million board feet Scribner--------------

Washington 

Olympic Peninsula 1914 1876 1892 1890 1887 1892 1888 1884 1886 1882 1882 

Puget Sound 1320 1348 1360 1360 1358 1355 1360 1355 1369 1348 1364 

Lower Columbia 982 849 872 873 873 886 876 893 883 876 874 

Central 353 293 316 316 312 314 317 321 344 305 333 

Oregon -

Northwest 1442 1327 1386 1392 1403 1429 1403 1529 1441 1411 1408 

West-Central 1519 1121 1195 1209 1217 1263 1236 1370 1303 1258 1255 

Southwest 1515 1042 1225 1241 1264 1312 1275 1590 1425 1317 1321 

Central 875 434 474 474 470 476 473 494 481 478 478 

California 

. . ittkl"~` 1116; #4 . .; M g `4$0 1.', 1 

The study area includes the counties that fall, wholly or partially, within the range of the northern spotted 
owl. 

Some employment gains reasonably may 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. It should also be noted that recreation, tourism, and special 
forest products employment opportunities have wage rates significantly less than 
those of logging and wood products manufacturing jobs. 

In the long run, management in accordance with any of 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 could have positive 
effects on coastal recreation. 

Mineral activities have potential long-term benefits of great significance to the 
region and to the Nation. The effect of the alternatives on mineral and energy 
resources is directly related to the areas in which mineral leasing no longer would 
be allowed or to the constraints placed on the development of those resources. 
These constraints would tend to increase the costs of extracting minerals and 
result in less mining in these areas. 
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Table 3&4-51. Historical and projected employment in the timber industry in the next decade, by 
subregion and alternative' 

Actual Estimated 	 Alternative 

State/Owl Region2 1990 1992 1 2 3 4 5 6 7 8 9 10 

-----------thousand jobs--------------

Washington 

Olympic Peninsula 13.9 11.6 11.7 11.6 11.7 11.7 11.7 11.6 11.2 11.6 11.6 

Puget Sound 25.7 20.3 20.4 20.4 20.4 20.3 20.4 20.3 20.5 20.3 20.4 

Lower Columbia 14.1 12.4 12.6 12.6 12.6 12.7 12.6 12.7 12.6 12.6 12.6 
Central 4.2 3.8 4.0 4.1 4.0 4.0 4.1 4.1 4.3 3.9 4.2 

Total 57.9 513 48.1 48.7 48.7 48.7 48.7 48.8 48.7 49.0 48.4 48.8 

Oregon 

Northwest 21.9 19.8 20.3 20.3 20.4 20.7 20.0 21.6 20.8 20.5 20.5 

West-Central 20.9 13.7 14.4 14.5 14.6 15.0 14.3 16.0 15.4 15.0 14.9 

Southwest 21.4 10.3 12.0 12.1 12.4 12.8 12.1 15.3 13.8 12.8 12.9 
Central 8.9 7.4 8.0 8.0 8.0 8.1 8.0 8.4 8.2 8.1 8.1 

. Total 73.1~ 62.8 51.2 54.7 54.9 55.4 56.6 54.4 61.3 58.2 56.4 56.4 

California 

, 'Total- 13%9* 11.3 10.2 10.6 10.7 10.6 10.7 10.8 10.8 10.9 11.1 10.9: 

3 State Total 144.9 1254 109.5 114.0 114.3 114.7 116.0 114.0 120.8 118.1 115.9 116.1: 

'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. 

While the net impact of implementation of any of the alternatives is apt to be 
displacement of natural resources-based jobs, the economy of the region as a 
whole is predicted to continue to grow. Rural communities will bear the brunt 
of the adverse economic effects resulting from the proposed action while the 
more developed areas are projected to continue to expand. 

Government Revenues 

AFFECTED 	 Throughout the range of the northern spotted owl, federal timber harvest has 
ENVIRONMENT 	 been an important source of revenue in terms of returns to local governments. 

Studies from western Oregon show that county governments derived on 
average 23 percent of their funds from timber receipts in 1988, while schools 
derived 2 percent of their funds from timber receipts. Because schools 
represent the vast majority of local government expenditures in Oregon, the 
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sum total of local government tax base reliance on such receipts was 7 percent. 
Southwestern Oregon counties are even more highly timber dependent: 55 
percent of county funds, 4 percent of school funds, and 20 percent of aggregate 
local funds were derived from federal timber harvest receipts in 1988. 
Currently, the Federal Government shares 25 percent of the gross receipts from 
National Forest timber sales and 50 percent of the gross receipts from O&C 
lands (BLM and Forest Service). 

Under current policies, declines in federal timber harvest will reduce federal 
receipts to counties. While timber prices will increase, they will not fully offset 
the declines in revenues to the federal and local governments (Table 3&4-52). 
The federal receipts noted in Table 3&4-52 are not indicative of returns to the 
Federal Treasury; they do not reflect administrative costs of approximately 30 
percent of gross sales value. Both the Federal Treasury and the local 
governments will see reduced revenues from implementation of any of the 
alternatives. 

Due to the location of the greatest harvest reductions, and the nature of the 
revenue-sharing distribution formulas, southwestern Oregon is the most 
substantially affected subregion (FEMAT Report, Chapter VI, Outlook for 
Government Revenues). It should be noted that a congressional safety net has 
been safeguarding the communities from large scale reductions on a year-to
year basis. In 1993, the safety net payment for O&C lands guaranteed 85 
percent of the average annual payment made from 1986 through 1990. Any 
reduction in these federal receipts shared with the counties arising from the 
proposed action will correspondingly impact their school and road funds due 
to the nature of the distribution formula even under continued provision of 
such a safety net. 

Rural Communities 

The study area for regional and community analysis for this SEIS includes 57 
counties that fall, wholly or partially, within the range of the northern spotted 
owl. This includes 25 counties in Washington, 24 in Oregon, and 8 in California 
(see Figure 3&4-15). These counties contain 347 communities (both 
incorporated and unincorporated areas) in Washington, 320 in Oregon, and 68 
in California. Not all of these counties or communities were included in the 
analysis - the larger metropolitan counties (such as King, Pierce, and 
Multnomah) and cities (Seattle and Portland) were excluded because of their 
concentration of residents and general lack of direct forest resource 
dependence, although many of these urban residents rely on the federal forests 
within the planning area for recreation. The social analysis focused on those 
rural counties and communities that are more timber and natural-resources 
dependent. The analysis examined effects on 219 communities: 30 communities 
in northern California, 81 in Oregon, and 108 in Washington. 

The community analysis entailed five efforts. First, a survey was sent to state 
extension agents to solicit background information and an overall rating of the 
communities' general adaptability in response to change. Second, a report was 
prepared based on census data that summarized various demographic changes 
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Table 3&4-52. Historical average and projected annual federal timber receipts by subregion and 
alternative' 

Average Alternative 

State/Owl Region2 1990- 1 2 3 4 5 6 7 8 9 101992 

-il-----------------------------------ion dollars --------------------------------------

Washington 

Gross Receipts n/a 7.3 47.4 50.4 46.2 66.5 56.0 86.6 86.4 43.5 70.0 

Local Gov't Share 34.1 1.8 11.9 12.6 11.6 16.6 14.0 21.7 21.6 10.9 17.5 

Federal Share n/a 5.5 35.6 37.8 34.7 49.9 42.0 65.0 64.8 32.6 52.5 

Oregon - Forest Service 

Gross Receipts n/a 15.8 103.6 115.2 130.0 174.7 138.5 263.0 187.7 156.0 154.5 

Local Gov't Share 107.7 4.0 25.9 28.8 32.5 43.7 34.6 65.8 46.9 39.0 38.6 

Federal Share n/a 11.9 77.7 86.4 97.5 131.0 103.9 197.3 140.8 117.0 115.9 

Oregon - Bureau of Land Management 

Gross Receipts n/a 15.5 52.8 55.6 58.1 71.3 61.1 139.2 102.0 71.5 70.6 

Local Gov't Share 131.1 7.7 26.3 27.7 28.9 35.5 30.4 69.4 50.8 35.6 35.2 

Federal Share n/a 7.8 26.5 27.9 29.2 35.8 30.6 69.9 51.2 35.9 35.4 

California 

Gross Receipts n/a 5.7 23.7 26.2 23.4 30.0 31.2 48.0 45.6 54.6 41.1 

Local Gov't Share 21.4 1.4 5.9 6.6 5.9 7.5 7.8 12.0 11.4 13.7 10.3 

Federal Share n/a 4.3 17.8 19.7 17.6 22.5 23.4 36.0 34.2 41.0 30.8 

3 State Total 
Gross Receipts n/a 44.3 227,5 247.4 257.7 342.5 286.8 536.8 421.7 325.6 336.2 

Local Gov't Share. 294.3 14.9 70.0 75.7 78.8 103.3 86.8 168.8 130.7 99.1 101.6, 

Federal Share n/a 29.4 157.5 171.8 178.9 239.2 199.9 368.1 291.0 226.5 234.6 

Using current distribution formula without legislative safety net.
 
2Owl Region = The range of the northern spotted owl.
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CONSEQUENCES 

in the counties within the range of the northern spotted owl. Third, two 
workshops involving nearly 100 participants from a variety of state and local 
agencies and offices, as well as American Indian reservations, prepared 
detailed analyses of the relative ability of the communities to deal with changes 
likely to result from the alternatives on a state-by-state basis. Fourth, a review 
of the American Indian tribal lands, rights, and uses was undertaken. Fifth, 
specialized papers were commissioned to provide detailed expert opinion and 
analysis in key areas. 

The effects of the alternatives presented in this SEIS on rural communities are 
primarily those which flow directly and indirectly from changes in the regional 
and local economies. The preceding section on the economic effects of the 
alternatives addresses: (1)the context of the changes, especially those relating 
to timber harvest levels, already occurring in rural communities, and (2) the 
changes expected to occur as a result of implementing one of the alternatives. 
Effects on rural communities are estimated specifically for Alternatives 1, 3, 
and 7,and a scenario based on the 1985-87 timber harvest level, with 
interpolations for the remaining alternatives. 

The Assessment Team chose not to label specific, identifiable communities 
during the assessment process. Some labels, such as "risk" or "being at risk" 
have the potential to mobilize individuals and community leadership into 
action. For example, wood products workers may start a small business in 
anticipation of layoffs and their children may show increased motivation for 
education; groups may respond with economic development efforts or 
participate more actively in influencing forest management policy decisions. 
However, labeling can also paralyze and demoralize community members, 
increase social disruption, and create indirect and unintended impacts on 
communities (such as the "red-lining" of communities by banks). As a result, 
the Assessment Team did not identify communities by name or location, but 
did show results by subregion in Appendix VII-C of the FEMAT Report. For a 
presentation of the special difficulties faced by rural communities in western 
Washington, western Oregon, and northern California see the FEMAT Report, 
Social Assessment of Options in Chapter VII. 

Washington, Oregon, and California differ in the pattern, severity, and regional 
distribution of the projected effects of a reduced timber harvest. The results of 
the analyses are discussed in terms of each of the affected community's 
capacity to cope (which sheds light on the anticipated severity and direction of 
the consequences) and the resulting risk to the communities. 

The three states differ in the portion of their respective economies attributable 
to the timber industry; the structure and distribution of tax receipts to county 
and local governments; and the distribution of federal, state, and private 
timberlands. This variability is reflected in the consequences associated with 
the alternatives presented in this Final SEIS. 

Community Capacity 

Community capacity involves the ability of residents, community institutions, 
organizations, and leadership - formal and informal - to meet local needs 
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and expectations. Community capacity involves a wide variety of factors that 
can be divided into three broad areas: (1)physical and financial infrastructure, 
(2) human capital, and (3) civic responsiveness. 

The Assessment Team described strikingly similar patterns of consequences 
occurring in communities with similar types of capacity and intervening 
variables. Although subregional variations can affect consequences, the main 
processes that determine how a community is affected by changes in federal 
forest policies are similar throughout the region. There is considerable 
variation in community capacity and consequences among communities. 

Communities with moderately high or high capacity to adapt to changes tend 
to be larger communities. Although examples exist of small communities with 
relatively high capacity, smaller communities tend to have limited 
infrastructure, lower levels of economic diversity, less active leadership, more 
dependence on nearby communities, and weaker links to centers of political 
and economic influence. These communities also are likely to have less control 
over resources and capital. As a result, small communities generally are more 
vulnerable to external change such as shifts in forest management policies and 
their secondary effects. 

Some regional patterns emerge directly from the data. The ratings define a 
region of lower capacity/negative consequences in the isolated interior Coast 
Range of Oregon and along the west slope of the Cascade Range. Two other 
groupings of low capacity/negative consequences occur in the central Olympic 
Peninsula and along the north Cascade Range. 

Washington communities with lower capacity are likely to be smaller, highly 
dependent on the timber industry, and, as in Oregon, beyond primary 
transportation corridors. Preliminary analysis of the community ratings in all 
three states indicates that only about 20 percent of low capacity communities 
lie within 10 miles of interstate highways, compared to nearly 60 percent of 
high capacity communities. 

Coastal communities in all three states tend to have higher capacities and more 
positive consequences, due in large part to better developed tourism and more 
diversified economies. The two workshop panels indicated that communities 
surrounded by federal lands (typically smaller and located in isolated 
mountainous areas) are likely to have low capacity and more negative 
consequences regardless of the alternative. Preliminary analysis of 
communities in all three states indicates a negative correlation between 
capacity and the closeness and density of surrounding federal forest land. 
Both workshop panels considered many of the same attributes as being the 
most important in rating community capacity. The factor most commonly 
mentioned was economic diversity, including the degree of timber dependence 
based on the percentage of all workers employed in the timber industry and 
the local and regional availability of private timber. Local leadership and 
location were also cited as critical components of capacity. Other factors 
include a history of community-based improvement efforts, community 
cohesion and conflict, civic involvement, local control of resources, community 
attitude, cultural identity, population size, income levels, poverty, and 
unemployment. 
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The workshop panels also emphasized both similar and different factors when 
assessing consequences. Specific consequences estimated under Alternatives 1, 
3, and 7 generally depended on the participants' understanding of age-class 
distribution of forests across matrix lands, assumptions regarding the distances 
that timber sale bidders are willing to haul logs in a rapidly changing market, 
and assumptions about availability of timber on state and private lands as well 
as federal lands outside the region. 

Panels for each of the states differed in their interpretations of the 
consequences to communities under the alternatives. California and Oregon 
panelists considered present conditions to be similar to Alternative 7. hn 
Oregon, Alternatives 1and 3 were considered to improve fisheries and thus 
provide positive consequences in coastal and fishing communities. Washington 
panelists, however, felt that fisheries would take longer to recover, and 
therefore Alternatives I and 3 would not quickly yield positive effects for 
coastal and fishing communities. 

For about 25 percent of the California communities, panelists saw positive 
consequences associated with Alternative 7 compared to Alternative 3, which 
they projected would not maintain an adequate supply of logs to local mills. 
They also were not as optimistic as were Oregon and Washington panelists 
about the 1985-87 harvest levels because they considered such levels to be 
unsustainable. 

Panelists in Washington elected to apply a "no effect" rating for a number of 
communities (about 20 percent) that they felt would not experience any effects 
from changes in federal forest management. The California and Oregon groups 
did not use this label; they felt all communities would be affected in some 
manner and tended to give "even" ratings to communities lacking direct 
dependency on timber. The panelists who rated northern California 
communities considered a larger set of complex interactions affecting 
communities as a result of federal forest management than did panelists in the 
other two states. 

The Assessment Team conducted a detailed analysis of Alternatives 1,3, and 7. 
It found relatively few differences among the effects of these alternatives in 
terms of community capacity and consequences. Impacts associated with 
Alternative 9 ranked between those presented for Alternatives 3 and 7 largely 
because the expected harvest level in the alternatives is higher than for 
Alternative 3 and lower than for Alternative 7. As shown in Table 3&4-53, 
communities generally cluster in ranges reflecting either low capacity and 
negative consequences, or high capacity and moderately positive consequences 
for each alternative. These are called consequence ratings. Considering 
Alternative 7 and the 1985-87 scenario, and specifically as probable harvest 
levels from federal lands increase under the alternatives, a greater number of 
communities were assigned more positive consequence ratings. 

By examining the variation in consequence ratings for individual communities 
among the alternatives, the relative sensitivity of communities to shifts in 
federal timber availability becomes clearer. For example, some insensitivity to 
the alternatives is apparent even in the aggregate state ratings. For California, 
as compared to the other two states, the difference between average 
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Table 3&4-53. Relationship between community capacity and 
consequences 

Alternative 1 Consequences to Communities (%) 

Capacity Negative 
Moderately 
Negative Even 

Moderately 
Positive Positive 

Low 12 
Medium Low 13 
Medium 8 
Medium High 7 
High 2 

3 
5 
8 
4 
4 

0 
3 
7 
4 
9 

1 
2 
1 
3 
4 

0 
1 
0 
0 
0 

Alternative a 
Low 
Medium Low 
Medium 
Medium High 
High 

7 
9 
4 
6 
1 

5 
6 

10 
3 
3 

1 
6 

10 
9 

12 

1 
2 
1 
1 
3 

0 
0 
0 
0 
0 

Alternative 7 

Low 
Medium Low 
Medium 
Medium High 
High 

4 
6 
2 
1 
1 

6 
6 
6 
5 
2 

3 
10 
15 
11 
16 

1 
1 
2 
1 
1 

0 
0 
0 
0 
0 

1985-87 
Scenario 

Low 
Medium Low 
Medium 
Medium High 
High 

0 
0 
0 
0 
0 

2 
1 
0 
1 
2 

6 
12 
8 
4 
4 

4 
9 

10 
10 
11 

4 
2 
6 
3 
2 

consequence ratings for Alternatives 1 and 7 is nearly twice as high, and for 
Alternatives 1and 3, it is over three times as high. Although these state-level 
differences may be caused by a variety of factors, they do indicate an 
underlying variation in responsiveness to management changes and, 
specifically, to federal harvest changes (Table 3&4-53). 

In some heavily timber-dependent communities, consequence ratings increase 
several points (i.e., become more positive) moving from Alternative 1to the 
1985-87 scenario. Ratings for other communities are unchanged across the 
alternatives, indicating either a balance of positive and negative effects, or 
communities less affected by federal forest policy. Still other communities have 
ratings that are negatively related to increases in timber harvest levels. As seen 
in Figure 3&4-17, changes in consequence ratings range from negative to 
positive when moving from Alternative 1 to 3 to 7, and finally to the 1985-87 
scenario. 
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Table 3&4-54. Community capacity and consequence impacts combined 
by percentages for Washington, Oregon and northern California, by three 
alternatives and the historical 1985-1987 timber base 

Medium Medium 
Negative Negative Medium Positive Positive 

Alternative 1 42 24 23 11 1 
Alternative 3 27 27 38 8 0 
Alternative 7 14 25 55 6 0 
1985-1987 0 6 34 44 17 

As reported in the Timber Harvest section earlier in this chapter, major 
reductions have already occurred in timber harvest levels in the planning area, 
from a peak of about 4.5 billion board feet per year between 1980 and 1989, to 
only 2.4 billion board feet per year from 1990 to 1992 (a period of injunction 
against offer or award of new old-growth timber sales in spotted owl habitat on 
National Forests). The probable sale quantities in all alternatives are below 
recent averages as compared to previous peak or baseline conditions. 

For northern California, these data suggest that some of the adverse effects 
associated with declining harvest levels from federal lands have already 
occurred. However, the effects on communities in western Oregon and 
Washington are just now beginning. The current timber harvest levels there are 
relatively high due to sales under contract from the late 1980's. The full effects 
on employment will be felt by late 1994 as the available timber from federal 
forest lands is reduced. The variation in the harvest levels across the 
alternatives does not appear to create in some general respects a significant 
difference in social effects for the future, given those that have already occurred 
in the last decade, and the extent to which some communities have already 
adapted to corporate restructuring, reduced harvest, closed mills, and lost jobs. 

Rural Communities at Risk 

For the purposes of this assessment, risk is a function of the relationship 
between community capacity and the consequences associated with the 
alternatives. Communities with combinations of low capacity and negative 
consequences are regarded as "most at risk"; versus those with high capacity 
and positive consequences which are ranked "least at risk." 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 ranked as "most at risk." 

Not surprisingly, the majority of the communities "most at risk" in 
Alternatives 1, 3, and 7 appear to be those highly dependent on the timber 
industry and on federal forest lands as the source for much of their timber 
supply. Workshop panelists predicted that Alternatives 1, 3, and 7 would likely 
lead to additional mill closures and reduced forest related employment, and 
that the economic and social infrastructure would suffer. 
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Figure 3&4-17. Predicted consequences of four federal land management 
scenarios on communities in western Washington, western Oregon and 
northern California 

o85-87 4 15 

X Alt. 7 

Alt. 3 . ,/ 

0 Alt. 1 it/ 
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Note: The 10% "No Effect" percentages reflect the approximate percentage of 
communities that will not be impacted by any of the alternatives. 

The "most at risk" communities differ from others in significant ways. These 
communities are smaller (average population 3,000, with most under 6,500), 
and are located in counties with low population density and higher poverty. 
Workshop panelists judged that isolated communities were more likely to 
experience negative consequences with Alternatives 1, 3, and to a lesser extent 
7, because there are few employment opportunities available locally or in 
nearby communities, and there is limited access to capital, transportation links, 
and other resources. In many "at risk" communities, a somewhat higher 
portion of income comes from federal and state public assistance programs. 
This was particularly the case in California where 5 percent of income was so 
derived, compared to an average of 2.5 percent in other "at risk" communities 
and 1.9 percent in all subregions. 

Communities that lack economic diversity and have low leadership capacity 
are more likely to be "at risk." These communities may find it difficult to 
mobilize and respond to changing conditions which may affect a variety of 
groups. These communities are likely to experience increased unemployment, 
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. While 
predicting the nature and extent of these effects cannot be done with precision, 
such effects are important. 
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Social impacts are those which change communities, institutions, and social 
and cultural conditions. The social, community, and cultural changes resulting 
from implementation of any of these alternatives will be felt almost exclusively 
in western and central Washington and Oregon and northwest California, and 
will be disproportionately intense in rural and timber-dependent areas. 

The social impacts expected from implementing any of the SEIS alternatives are 
primarily those which flow directly and indirectly from economic changes in 
the wood products and forestry economic sector. Changes in employment, 
wages, and the viability of firms has immediate and long-term effects on 
individuals, families, and communities. 

There is substantial literature about the social effects of economic changes in 
rural communities. These studies, which deal in part with natural resource-
based communities, do not provide a precise data base from which to draw 
conclusions. Such studies do, however, allow an assessment that is useful in 
comparing the types and relative amounts of social effects that are likely to 
occur. 

Drawing from sociological studies of timber-dependent communities, 
interviews with knowledgeable people, and the research literature on job loss 
and adaptability, Robert G. Lee of the University of Washington has written 
about the social and community effects of implementing the ISC Conservation 
Strategy (Thomas et a]. 1990) for Oregon and Washington (Lee 1990). The 
following discussion of social impacts (and later, the impacts of implementing 
the alternatives) draws principally from his work dealing with affected people 
in the spotted owl region. 

Lee (1990) notes three important components in timber-dependent 
communities: Loggers, mill managers and workers, and rural business and 
service people. Each has adapted to past fluctuations in the timber industry, 
and each will be affected somewhat differently by the changes resulting from 
implementation of any of these alternatives: 

"'Loggers are distinguished by an unusual commitment to individualism, 
hard work, inventiveness, and entrepreneurial spirit.' Matt Carroll 
characterizes loggers as an 'occupational community' more so than a 
residential community, and notes the central place of their occupation in 
their sense of self. Loggers are more geographically mobile than others in 
timber-dependent communities. 

"Mill managers and workers are in a highly cyclical industry and have 
developed a variety of ways of adapting to or "riding out" hard times on 
the assurance that the typical national cycles of demand for wood 
products will, eventually, swing back to full employment. Long-term 
workers usually have built strong ties with one mill and one town. Home 
ownership and family tie them to communities and [mill managers and 
workers] are typically less mobile than the woods loggers. 

"Local business and service owners provide the core of timber-dependent 
communities, providing much of the community's leadership. They are 
rooted in the town, with shared values and behavior patterns, tied to 
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communities by the ownership and investment in homes and businesses. 
In addition, they share a commitment to hard work, individualism, and 
self-reliance. While these values are often regarded as the foundation of 
American culture, they may inhibit the development of cohesiveness and 
adaptability needed to make the changes in careers and economic 
structure to respond to a permanent decline in timber harvests." 

Lee (1990) notes four factors of social and cultural disruption in the dispute 
about federal old-growth management: (1)a shift from decentralized, 
participatory forest land management that is oriented toward communities and 
workers to a centralized command and control for forests both public and 
private, (2) the perception that the federal government has reneged on its 
commitment to maintain a nondeclining, even flow of timber from federal 
forests, (3) a social structure that is less likely to adapt to a permanent loss of 
employment, and (4) the potential for conflict among different people in which 
the timber industry and workers, as well as other interest groups, are 
negatively stereotyped and stigmatized. Each of these factors can impose a 
significant emotional impact, and all can undermine individual and 
community efforts to successfully adapt to changes. 

Loss of Jobs 

The effects of job loss in any industry are significant. The following excerpt 
from Lee et al. (1991) lists many of the consequences of job losses in the wood 
products industry (in-text references removed): 

"Stress resulting from job losses alone can be experienced as a life-
threatening event that can have severe consequences for the individual 
and the community. Depression and other mental illnesses are the most 
frequently observed consequences of unemployment. Individuals with a 
prior history of mental illness are most susceptible to economic instability, 
and will be among the first in need of assistance. In fact, lower educational 
levels are associated with higher use of mental health services indicating 
that low levels of education limit both options and capacity to be 
successfully reemployed during periods of economic instability. 

"Other manifestations of mental illness, i.e. spouse or child abuse, alcohol 
and drug abuse, and social conflict also increase in response to rising 
unemployment. Increased demands for medical services also accompany 
economic downturns and unemployment. The reported incidences of 
heart trouble, hypertension, bone and joint ailments, and chronic 
headaches all increase during periods of economic instability. People 
experiencing high levels of stress often suffer from impairment of the 
cognitive functioning required for retraining or making other changes in 
their lives. Extreme work-related stresses can produce symptoms 
resembling the "delayed stress syndrome" from which so many Vietnam 
veterans suffered. When coupled with stress originating from the blaming 
of loggers and other wood products workers, loss of way of life, and 
betrayal by government, many individuals are likely to suffer from both a 
loss of self-esteem and an impaired capacity to recover. Their capacity to 
make rational decisions about retraining, moving, or shifting occupations 
can be substantially reduced by such an accumulation of stress" (Lee et al. 
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1991:20-21). 

Learned ways of coping with the instability in wood products employment 
may no longer be adequate. Robert Lee observes (in-text references removed): 

"Loss of a job is by itself often experienced as a life-threatening event, and 
can be followed by personal trauma and a permanent psychological harm. 
Instability in the wood products industry has been so prevalent that 
people have learned how to cope with losing and regaining jobs. Job 
security is sought by developing a personal reputation as a good sawmill 
employee or logger. A sound reputation helps people cope with a cyclical 
industry, but it leaves people especially helpless when there is massive 
permanent occupational displacement. As a result, substantial individual 
and collective trauma can be expected if people are displaced by sudden 
departures from anticipated harvest schedules, such as is represented by 
implementation of the ISC strategy. 

"Effects on entrepreneurs will be even more severe. People who have 
invested all their savings and hard work in building a business experience 
a tremendous loss of self when they are forced to close. Loss of personal 
business is experienced as a life-threatening event and can be expected to 
result in substantial, long-term stress" (Lee et al. 1991:19-20). 

Also, as noted by Brian Greber: 

"In many instances, rural communities exist almost solely because of their 
link to the processing of the forest resource. The value of homes and 
businesses are thus vulnerable to changes in resource processing. In that 
the bulk of many families' net wealth lies in their homes, there is a concern 
that large changes in harvesting can have greater consequences on families 
than would be indicated by job displacement alone" (Greber 1991:A4). 

People Affected 

The social effects of the alternatives stem most 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. The 
impacts will be very noticeable in some communities, and not visible in others. 
As noted above, the consequences on any particular town will depend in large 
measure on a variety of factors outside the control of the Forest Service or BLM 
and outside the ability to predict. 

Changes in timber harvest level also stand as a surrogate for other measures of 
economic development in the National Forests and BLM Districts (such as 
mining, developed recreation, and energy development), and as a measure of 
the level of other forest management activities (such as road construction, tree 
planting, and vegetation management). There are no major economic activities 
(e.g., higher paying timber jobs) in the federal forests which will increase when 
timber harvests decline. However, there is expected to be a number of 
ecosystem restoration activities on the federal forests. Similarly, none of the 
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social impacts linked to the economic activity of people or communities will be 
minimized because of declining timber harvests. Beliefs in the widespread 
sustenance of currently timber-based communities solely through 
nonconsumptive forest activities and recreation are not well founded. 

The first decade's annual timber harvest (PSQ) levels of the alternatives are 
estimated in the Timber Harvest section earlier in this chapter and summarized 
below from Table 3&4-43. Comparisons were not made from the historical high 
timber harvests of 1980-89 (4,524 MMBF) or 1990-92 (2,389 MMBF) which 
would not meet the purpose and need for this SEIS; rather, the alternatives 
were compared to Alternative 7, the 1992 high timber harvest which 
incorporates previous Forest and District Plans and the ISC Report: 

Alternative 1 = 113 MMBF or 93.1% reduction 
Alternative 2 = 624 MMBF or 62.0% reduction 
Alternative 3 = 686 MMBF or 58.2% reduction 
Alternative 4 = 712 MMBF or 56.7% reduction 
Alternative 5 = 931 MMBF or 43.3% reduction 
Alternative 6 = 811 MMBF or 50.6% reduction 
Alternative 7 = 1,643 MMBF or 0% reduction 
Alternative 8 = 1,232 MMBF or 25.0% reduction 
Alternative 9 = 958 MMBF or 41.7% reduction 
Alternative 10 = 958 MMBF or 41.7% reduction 

Under all alternatives, as compared to historical levels, the decline in Forest 
Service and BLM harvest levels will lead to an increase in stumpage prices, at 
least in the short term. These higher stumpage prices may in turn lead to higher 
harvests in the short term from nonfederal timber lands. In the long term, 
however, these landowners who harvest now to take advantage of higher 
prices will have lower harvests as a consequence of reduced inventories on 
their lands (see the section on Cumulative Impacts at the beginning of this 
chapter). The combination of these market effects will impact communities in 
different ways. 

County Governments Affected 

Federal agencies control large portions of many counties within the range of 
the northern spotted owl. In lieu of the property taxes which local governments 
would collect if the land were privately owned, the U.S. Treasury returns 25 
percent (50 percent on O&C lands) of gross timber sale (and other) receipts to 
counties to support roads and schools. These funds are a sizable component of 
the operating budgets for these mostly rural counties. These payments will 
drop where reductions in timber sale receipts are projected for the alternatives 
(see the Government Revenues section earlier in this chapter). 

These reductions in payments, associated with all the alternatives, will occur at 
a time when county governments-a principal source of social services in rural 
areas and small towns-are pressed to provide help for a citizenry stressed by 
downturns in employment. As noted above, a number of counties and 
communities have already faced employment problems during the 1980's and 
early 1990's due, not primarily to federal log shortages, but to mill 
modernization and consolidation of the industry (Kusel and Fortmann 1991). 
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Some aspects of this decreased ability to provide county services, thus 
compounding the need for them, is discussed in a report to the Association of 
0 and C Counties by Robert Lee. The report observes (in-text references 
removed): 

"Any reduction in social services is likely to have adverse impacts on 
individuals, families and local communities. This diminished capacity to 
provide social services is occurring at a time when new demands upon 
social services will very likely result from sharp increases in the number of 
people unemployed and dislocated by a decline in the wood products 
economy. Moreover, these same local social services have been seen as 
vital for helping communities make a transition from heavy reliance on 
timber to a more diversified base. 

"These cutbacks in community services tend to erode essential community 
institutions and the esprit de corps of a community, and can result in a 
weakened sense of pride and identity. Communities suffering from such 
weaknesses in central institutions (e.g. community colleges, fairs, and 
museums) are less capable of mobilizing their citizens to voluntarily 
address common problems resulting from decline in the wood products 
economy and county revenues. Moreover, individuals and families having 
difficulty coping with stress are less likely to receive support from 
neighbors or voluntary associations when the sense of community 
declines. 

"Some indication of the magnitude of the social costs associated with 
economic dislocation can be gained from a recent study of social costs 
associated with timber industry job losses in Washington State. An 
analysis predicted that total additional social costs in unemployment 
insurance, welfare, social security, training, wages lost, and taxes lost 
would total $165.6 million within the first year for the dislocation of 7,560 
timber industry workers. This estimate did not include the increased costs 
of psychological counseling, law enforcement, education, or loss of asset 
value in homes, businesses, and equipment. It also did not consider the 
social costs of indirect job losses, or many of the other less easily measured 
costs" (Lee et al. 1991:15-16). 

The social effects for this SEIS focus on the implications of community-wide job 
loss, and impacts on people and county governments due to changes in the 
management of the National Forests and BLM Districts. While it is not possible 
to quantify the degree of effects to the hundreds of communities, and 
thousands of families, and individuals, it is assumed that social impacts 
generally will increase to an extent comparable to the reduction in timber 
harvest. These effects will "ripple" through the communities due to reduced 
need for wood workers, mill closures, and a reduction of secondary 
employment and income. However, a number of communities have faced 
similar consequences and survived over the last several decades due, in part, to 
modernization of mills, industry consolidation for efficiency and productivity 
gains, reductions in work shifts, reduced union wages, and limited local 
reinvestment. For some communities and employees, the social effects will be 
intense and debilitating, while for others the effects will be viewed as 
challenging and an opportunity for change. The following consequences are 
based, in part, on the assumption that the federal forests in the next few years 
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will have some timber available. If lawsuits or other legal procedures restrict 
the implementation of the alternative selected in the Record of Decision for this 
SEIS, then the impacts discussed below would be overly optimistic. 

Timber-dependent communities and the wood products industry have 
experienced many changes. The changes resulting from business cycles, 
automation, and planned reductions in timber harvest have been met and 
adapted to with some success. There is a difference in the permanence of the 
changes. A market downturn in 1981 and 1982 forced reductions in timber 
harvest from National Forests in Washington, Oregon, and California to levels 
roughly similar to those of Alternative 7. Those changes were seen as, and 
were, temporary. Most communities, individuals, and families were able to 
cope successfully. The changes in timber harvest from Alternatives 1 through 6, 
9 and 10 would last longer than any firm or worker's ability to "wait it out." 
The changes in timber harvest likely under Alternative 8 would have less 
impact than under Alternatives 1 through 6, 9 and 10, but may still result in a 
downturn from Alternative 7. 

There is adifference in the amount of change. All alternatives will force timber 
harvest levels lower than experienced in Washington, Oregon, and California 
in the last two decades. Alternatives 1,2,3, 4 and 6 would reduce the timber 
harvest levels most, Alternatives 5, 9, and 10 would have smaller reductions, 
and Alternatives 7 and 8would continue relatively high timber harvests (see 
Table 3&4-44). However, this high level is lower than the historical averages in 
the 1980's and early 1990's. 

There is a difference in the source of the change. People in the wood products 
industry have a strong commitment to the workings of the marketplace-the 
source of previous changes. Current changes have come through the 
application of laws and opinions from courts that seem to them insensitive to 
the economic values foregone and the social disruption that results. 

There is a difference in the attitude of the rest of the society. There is a 
perception that there is little support for the plight of people in the industry 
and in timber-dependent communities. Lee identifies this antagonism as a case 
of "blaming the victim" (Lee 1990). 

An additional impact on some rural communities will be caused by reductions 
in Forest Service employment and forest management activity. Under 
Alternatives 1, 2,3, 4 and 6, an estimated 2,000 to 3,000 Forest Service jobs 
would be lost (USDA FS 1991:36). Lesser reductions are likely under 
Alternatives 5, 7, 8, 9, and 10. 

For these reasons, the changes that would occur to timber-dependent 
communities and their people from all alternatives are different from previous 
changes they have experienced and weathered. These communities-loggers, 
mill owners and workers, and small businesses-and their families would 
experience significant, long-lasting impacts that would be difficult to 
overcome. 
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Effects on People of Alternatives 1, 2, 3, 4, and 6 

The social effects of Alternatives 1,2, 3, 4, and 6,based on reductions in the 
timber harvest levels, reflect the need for fewer wood product jobs to process 
the trees into marketable products. These job reductions would likely cause 
many wood products workers to relocate to find work, others to seek 
retraining, and a few to rely on human services to cope with the situation. 
Counties and cities would have difficulty funding the rising social needs for 
rural residents, especially those in need of welfare and other human service 
programs. Tax revenues, already reduced by property tax limitation measures 
in California and Oregon, would be reduced further by reduced receipts from 
the Forest Service and BLM due to the low harvest levels in these alternatives. 
These lower revenues could be offset to some degree, however, if prices 
continue to rise for federal timber. 

The reduction of timber harvest activities would, over time, also contribute to 
the loss of business and activity in rural towns, as well as reduced tax bases to 
support local services. The loss of business vitality in rural towns from 
reductions in timber harvest and other forest development activities 
compounds the difficulty in providing services, skilled work force, and the 
quality of life and appearance that will attract new industries and recreational 
visitors. Generally speaking, the number of jobs lost would be high (with the 
highest in Alternative I and lowest in Alternative 6), need for extra social 
services would be high, and county revenues from federal timber sources 
would be low. The potential for retaining fishing related activities and jobs, as 
well as recreation and scenery, would be high for these alternatives, with the 
most under Alternative I and lesser amounts under Alternative 6. 

Effects on People of Alternative 7 

The social effects of Alternative 7 on timber-dependent communities would 
continue current patterns in most communities. Collectively, these 
communities will need to adapt to a foreseeable decline in timber harvest from 
all forest ownerships. Some towns will likely be successful; others will 
experience closed mills and a scarcity of logging activity. However, since the 
timber harvest is lower than historical highs, and log reserves from previous 
federal timber purchases are almost gone, the job losses and reduction of 
county revenues have not been fully documented. In comparison to the other 
alternatives (but not to historical averages), few jobs would be lost, need for 
extra social services would be relatively low, and county revenues would stay 
relatively high. 

Effects on People of Alternative 8 

Collectively, the social effects of Alternative 8 are between those of Alternatives 
1, 2, 3, 4, 5, 6,9 and 10, and those of Alternative 7. The timber harvest levels of 
Alternative 8 are about 75 percent of Alternative 7 (the highest PSQ). By simple 
interpolation, the effects would on average, be about half-way between those of 
Alternative 7 and Alternatives 9 and 10. In comparison to Alternative 7, jobs 
would be lost, the need for extra social services would be relatively moderate, 
and county revenues would remain moderate. 
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Effects on People of Alternatives 5, 9, and 10 

Collectively, the social effects on people and counties for Alternatives 5, 9, and 
10 are about 75 percent of those effects for Alternative 8. The timber harvest 
levels of Alternative 5 are slightly lower than Alternatives 9 and 10, which are 
almost equal. The probable future timber harvest level for Alternative 5 is 43 
percent less than that for Alternative 7. Jobs would be lost, but not as many as 
under Alternatives 1,2, 3, 4 and 6. In comparison to the other alternatives, the 
need for extra social services would be relatively low and county revenues 
would stay relatively high. 

Economic and Community Assistance Program 
(Proposed) 

The Clinton administration proposed in the spring of 1993 an integrated 
program to improve economic conditions in timber-dependent communities 
that may be affected by the implementation of the selected alternative for this 
SEIS. The proposal to Congress by the Labor and Community Assistance 
Working Group led by Peter Yu was designed to address both immediate and 
intermediate needs of workers, communities, and businesses. This 
comprehensive proposal has five components (Yu 1993): 

1. Workers and Families - This component is comprised of, for the short term, 
restoration jobs on the federal forests, an improved timber supply, 
expediting timber in the "pipeline," timber salvage, and using other lands 
such as those administered by the Bureau of Indian Affairs to increase timber 
supply. Intermediate to long-term assistance would be in the form of an 
expanded, innovative retraining program for workers. There would also be 
increased availability of funds from the discretionary national reserve 
account under Title III of the Job Training Partnership Act (JTPA) for job 
search assistance, retraining, and relocation. The program also calls for a 
coordinated effort to expand conservation corps activities for young people 
in the rural Pacific Northwest. Overall, this component calls for an increase 
of 110 percent in funding from $20.2 million to $42 million. 

2. Businesses and Industries - This component is comprised of, for the short-
term, a stabilized and enhanced timber supply and an improved business 
climate. The intermediate goals include increased funding for access to 
capital through the Rural Development Administration (RDA), and old-
growth diversification and community assistance funds available through 
the Forest Service. Also included are: expanded technical assistance through 
the Economic Development Administration (EDA) and the states and 
improving access to markets through procurement preferences and U.S.
Japan wood products agreements. The program also calls for increasing the 
supply of timber to the secondary wood products processing sector of the 
Pacific Northwest timber industry and eliminating tax incentives for log 
exports. Funding is proposed to increase by 47 percent from $163 million to 
$239.7 million. 
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3. 	Communities and Infrastructure - This component is comprised of, for the 
short term, county assistance for a 10-year timeframe and efforts to diversify 
communities, as well as planning and capacity-building grants through the 
EDA. Intermediate efforts are proposed to emphasize infrastructure 
improvements with programs administered by the Rural Development 
Administration and Housing and Urban Development (Community 
Development Block Grant loan guarantee program - Section 108). The federal 
agencies are expected to work closely with county and local governments to 
help shape the program. Funding is proposed to increase by 25 percent from 
$298.6 million to $373.6 million. 

4. Ecological Investments - Short-term ecological investments are expected to 
focus on existing or proposed "off-the-shell" restoration projects that can be 
quickly implemented. Intermediate efforts will focus on watershed 
restoration by the BLM, Forest Service, Fish and Wildlife Service, and the 
Environmental Protection Agency to provide family wage jobs with local 
hiring preferences. Included in this effort will be expansion of the Forest 
Service's stewardship projects and coordination with the Oregon resource 
trust. Restoration through watershed maintenance, ecosystem restoration 
and research, environmental monitoring, and forest stewardship will 
improve the condition of the region's ecosystems, create jobs in timber-
dependent areas, improve water quality, and increase salmon stocks to avoid 
salmon listings and improve commercial fishing. Funding will increase by 19 
percent from $438.2 million to $519.8 million. 

5. 	Northwest Economic Adjustment Fund - As requested by the three states, 
funds are expected to be provided to help communities with emergency 
social services, training or educational supplements, and financing projects. 

The Clinton administration requested that Congress provide a total of $1.2 
billion ($333 million of which is new [i.e., not previously earmarked] money) in 
fiscal year 1994 for several programs in the Departments of Commerce, 
Agriculture, Labor, Interior, and the Environmental Protection Agency and the 
Small Business Administration to assist communities in coping with change 
under the selected alternative for this SEIS. 

American Indian People and Cultures 

American Indians have occupied the Pacific Northwest region for at least 
12,000 years and perhaps as long as 35,000 years. There are 25 federally 
recognized tribes in California and 36 in Oregon and Washington. These tribes 
exercise sovereign governmental authority over both persons and territory on 
their respective reservations within the range of the northern spotted owl. Of 
these federally recognized tribes, 25 have treaties with the United States and 10 
have Executive orders (see Figure 3&4-18). In the treaties, tribes have ceded 
lands to the United States which, in part, comprise National Forests, National 
Parks and lands administered by the BLM within the range of the northern 
spotted owl. The various treaties specify reserved rights for water, gathering 
berries and roots, hunting, grazing, fishing (including the right to erect stations 
and temporary housing for curing fish), and to conduct other activities which 
accompany the preservation and use of those natural and cultural resources. As 
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Figure 3&4-18. Treaty boundaries for Washington and Oregon 

N Eastern boundary of the northern spotted owl's range 

I Medicine Creek Treaty VII Nez Perce Treaty 
II Makah Treaty VIII Middle Oregon Treaty 
Hi Point Elliot Treaty IX Quinault Treaty 
IV Point No Point Treaty X Kiamath Treaty 
V Yakima Treaty XI Former Kiamath Reservation 
VI Walla Walla, Cayuse Treaty 

so a 50 100 

Ae I 
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a result of the Treaties and Executive orders and the sovereign status of tribes, 
the United States and all of its Departments have a trust responsibility 
maintained through a government-to-government relationship between the 
parties. 

The duty to protect the treaty reserved rights of American Indian tribes is an 
obligation for all federal agencies. The adjudication of treaty rights has been the 
subject of several U.S. Supreme Court cases that reaffirm the duty of federal 
agencies as trustee to protect the tribes' reserved rights in their actions on 
National Forests and public lands. Those Indian tribes whose official 
recognition was "terminated" in previous decades, but which has been 
subsequently restored and recognized by the United States, may also enjoy 
certain rights which have been restored by congressional statute. 

The natural resources within the range of the northern spotted owl are 
discussed thoroughly earlier in this chapter, including many resources secured 
by treaty and others of interest and importance to Indian tribes. Habitat, and 
therefore the environment, is critical to the protection of those rights, and tribes 
need to be consulted regarding proposed management activities that may affect 
levels of plant and animal populations. A number of tribes retain off-
reservation rights reserved by treaty when the tribes ceded traditional lands to 
the United States. These lands have cultural, subsistence and economic 
importance to tribes. In addition, the tribes in the region have jointly formed 
technical assistance staff such as the Columbia River Inter-Tribal Fish 
Commission (CRITFC), the Northwest Indian Fisheries Commission (NWIFC), 
the Point No Point Treaty Council (PNPTC), and the Skagit System 
Cooperative (SSC), to assist them in co-managing important trust resources 
with state and federal resource agencies. A recent 1993 draft agreement, known 
as PACFish, was executed between several of the tribes and organizations, land 
management agencies, and the Bonneville Power Administration concerning 
protection of stream habitat and stream flows to increase natural runs of 
salmonid species. 

In addition to the treaties and rights reserved by various tribes, the federal 
agencies must comply with other statutes that concern American Indians. The 
American Indian Religious Freedom Act of 1978 (AIRFA) supports the Indian 
right to practice religious beliefs. In addition, many federal court cases have 
adjudicated treaty rights for fishing and other resource uses and generally 
established rules for how decisions regarding resource conservation should be 
made. 

In general, these principles ensure that state conservation measures will not 
impair or restrict rights reserved by Indian tribes and their members pursuant 
to provisions set forth by Treaties or Executive orders unless: (1) the 
conservation measures are reasonable and necessary for preservation of the 
species at issue, (2) the conservation purpose of the measures cannot be 
achieved solely by regulation of non-Indian activities, (3) the conservation 
measures are the least restrictive available to achieve the required conservation 
purpose, (4) the conservation measures do not discriminate against Indian 
activities either as stated or as applied, and (5) voluntary tribal conservation 
measures are not adequate to achieve the necessary conservation purpose. 
Although these court decisions are concerned only with the exercise of state 
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authority, it is reasonable to expect that the same principles would apply to the 
exercise of federal authority, absent explicit statutory language. 

When dealing with the many archaeological materials found on federal lands, 
especially related to ground-disturbing activities such as road construction and 
timber sales, the agencies follow provisions of the Antiquities Act of 1906, the 
National Historic Preservation Act of 1966 (NHPA) Section 106 (which works 
in conjunction with the State Historic Preservation Offices), the Archaeological 
Resources Protection Act of 1979 (ARPA), the Native American Graves 
Protection and Repatriation Act of 1990 (NAGPRA), and others. In addition, 
the Forest Service and the Bureau of Land Management have heritage and 
cultural resource manuals and handbooks for regional, Forest, state, and 
District direction to guide implementation of the laws. 

Many Northwest American Indian tribes have beliefs that they were created at 
or near their present locations at the beginning of time. They used fire and 
otherwise managed the forest land to create and maintain specific landscapes 
(Williams 1994). Harvest strategies and techniques were governed by a 
complex system of social, political, and cosmological mechanisms that served 
to regulate and distribute resources in a manner which ensured perpetuation 
of, and access to, culturally important plants and animals. Tribes actively 
managed the land until it was ceded to the United States through treaties or 
Executive orders. The many strategies and techniques used by various tribes to 
manage the many forest resources still have implications for management 
today. For example, recent research indicates that certain plants may need to be 
managed by using prescribed fire to maintain their vigor and distribution 
within the landscape (Blackburn and Anderson 1993). Also see Appendix D for 
a description of northern spotted owl inventory efforts on tribal and Indian 
owned lands. 

The economic and community assistance program (see previous section) for 
consideration by Congress (Yu 1993) is not restricted to rural, timber-
dependent communities. Many of the reservations and communities on the 
reservations are expected to have problems in adjusting to reduced timber 
supplies similar to those expected in nonreservation counties and communities. 

CONSEQUENCES 	 Given both traditional and contemporary links between American Indian tribes 
and forests, it is clear that tribal members depend on public lands and 
resources for employment, subsistence, and cultural identity. Indian tribes 
have an interest in certain federal forest resources protected by treaties. The 
proposed action will not alter or affect these rights and interests nor will it 
impose any extra conservation burden on the tribes or Indian reservations. 
Many tribes have completed habitat conservation plans which comply with 
Federal law and policy and achieve significantly higher levels of protection for 
all species than on adjacent federal forest lands. Tribes and the Bureau of 
Indian Affairs also consult with the listing agency on actions which may affect 
listed species under the Endangered Species Act. Timber harvest and 
management on tribal and Indian owned lands are not controlled or modified 
by the proposed action. This SEIS provides alternatives to manage the 
resources on federal lands in ways that are responsive to tribal concerns. 

This SEIS has examined the potential of the alternatives to impair or restrict the 
rights of various tribes and finds that none fall into that category. There are 
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great variations in the uses of natural resources and sites on federal forest land 
by the various tribes. The proposed action would have no effect on the exercise 
of Indian religious freedom on federal forest lands. The federal agencies will 
consult with federally recognized tribes during the implementation of the 
selected alternative. There will be many opportunities for involving all tribes or 
groups in future land management decisions resulting from this proposed 
action. 

Implementation of standards and guidelines could potentially affect American 
Indian practices and activities. For example, standards and guidelines that 
prohibit or discourage the collection of certain plant material or trees in Late-
Successional Reserves could conflict with tribal rights and affect cultural 
subsistence practices. However, continuation of tribal uses when impacts are 
slight is recognized typically as an obligation under treaties and agreements. 
The Regional Ecosystem Office (REO) will consider these obligations when 
reviewing such exceptions to the standards and guidelines. Habitat protection 
measures, such as controls on the use of fire, could also have effects if these 
controls occur within traditional gathering areas (such as those for grasses and 
huckleberries) that need to be burned. However, the programmatic direction in 
this SEIS has no discernible impact on Indian trust resources. 

A number of Indian communities and reservations were considered in the 
social analysis. Although the communities are not specifically identified in this 
SEIS, it is expected that the Indian communities and reservations will be 
impacted in ways similar to other rural communities affected by changes in 
federal timber harvest levels from forest lands administered by the Forest 
Service and BLM terms of reduced employment and ability to cope with 
change. See the discussion in the Rural Communities section above. 

Many areas on the National Forests and BLM Districts have special meaning to 
American Indian tribes, bands, families, and individuals. Every alternative 
would allow for some continued amount of logging and road construction on 
federal forest lands which are potentially disturbing to the land, fisheries, and 
cultural sites. Yet the amounts of disturbance are well below historical levels. It 
appears there would be little difference in consequences to American Indians 
associated with the low levels of land disturbance among 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 archaeological and culturally important sites 
discovered under the alternatives that impose greater restrictions on timber 
harvest and road construction activities. 

The assessment of aquatic species discussed earlier in this chapter establishes 
that all alternatives except possibly Alternatives 7 and 8 are expected to 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. For anadromous fish, there is very 
limited data available to establish direct relationships between land 
management actions and population response, due, in part, to other impacts 
such as predation and artificial propagation and the difficulty of translating 
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these impacts into population numbers. Further, other effects such as 
commercial and sport fishing and ocean conditions such as El Niho compound 
the uncertainty in determining effects of improving habitat conditions of 
American Indian fisheries. Thus, the effects of the improved habitat conditions 
of American Indian fisheries are not quantifiable. Generally, the expectation is 
that fish production off federal land would increase with the improvements in 
aquatic habitat on federal lands and would, thus, benefit tribal fisheries. The 
rate of improvement depends on the many factors affecting fish production 
discussed earlier in this chapter. Regardless of which alternative is selected in 
the Record of Decision, fishing should improve with more streamside 
protection, although attendant increasing and higher sustainable fish numbers 
may take years. Efforts to comprehensively improve the fisheries will involve 
both the Forest Service and BLM, as well as other federal agencies, state 
agencies, and Indian tribes. 

OmnR ENVIRONMENTAL CONSEQUENCES 
Many of the environmental impact statements which are supplemented by this 
SEIS disclosed consequences to a number of environmental components, 
resources, and human uses at a more specific scale than is appropriate or 
necessary for the rangewide, regional, scope of this SEIS. These include special 
areas (such as Research Natural Areas and Areas of Critical Environmental 
Concern) and the urban/wildland interface. In addition, the environmental 
impacts to site-specific resources, such as historical and pre-historical cultural 
resources, will be addressed and mitigated in subsequent site-specific 
environmental analyses. 

However, an essential characteristic of all 10 action alternatives in this SETS is 
that they would permit significantly fewer ground-disturbing activities than 
the preferred or selected alternatives in those earlier EISs. Thus, those elements 
which benefit from little human interference generally will have environmental 
consequences less severe than disclosed in the supplemented EISs. Those 
elements which are themselves management activities, which benefit from 
management or from early seral stages, or reflect timber-dependent or overall 
employment, generally will experience more detrimental impacts than 
disclosed for the preferred and selected alternatives in those earlier ElSs. 

CONFLICTS WrTH OTHER PLANS 

The Council on Environmental Quality Regulations at 40 CFR 1502.16(c) 
require a discussion of "possible conflicts between the proposed action and the 
objectives of Federal, regional, State, and local (and in the case of a reservation, 
Indian tribe) land use plans, policies and controls for the areas concerned." 
Appendix D of this SEIS, Related Direction and Activities, describes those 
plans as they pertain to the proposed action. 

The interagency cooperation that is at the foundation of this effort, and the 
direction that the proposed action meet the requirements of the applicable laws 
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and regulations, have provided the assurance that there are minimal conflicts 
between different federal laws and policies. The implementation of this 
decision through interagency structures (see Appendix E) will facilitate the 
early resolution of any future conflicts. 

The management direction in this SEIS applies only to federal lands where 
state and local land use plans, policies and controls have little application. 
Similarly, this proposed action and the alternatives do not apply to tribal and 
Indian owned lands. Thus, the proposed action and the alternatives have 
minimal basis for conflict with other plans, policies and controls. However, the 
implementation process, and specifically the Regional Interagency Executive 
Committee and Regional Ecosystem Office, actively encourage state and tribal 
participation to assure coordination and a minimizing of conflicts over land use 
questions. 

Adverse and Long-Term Consequences 

The Council on Environmental Quality regulations require that this discussion 
include any adverse environmental effects which cannot be avoideda. .. 

should the proposal be implemented, the relationship between short-term uses 
of man's environment and the maintenance and enhancement of long-term 
productivity, and any irreversible or irretrievable commitments of resources 
which would be involved in the proposal should it be implemented" (40 CFR 
1502.16). The proposal is the preferred alternative, Alternative 9. 

Adverse Consequences 

The adverse consequences which could not be avoided if the preferred 
alternative were implemented have been presented earlier in this chapter. The 
principal action of the preferred alternative is the addition of late-successional 
and old-growth reserves and Riparian Reserves to existing management 
direction and the addition or revision of environmental analysis and 
monitoring mechanisms to existing management. The principal adverse 
consequences of the preferred alternative include the loss of jobs and income, 
and the threat to the economic vitality of many timber-dependent communities. 
The implementation of projects consistent with the preferred alternative would 
result in reduction in habitat for late-successional and old-growth related 
species in the 22 percent of the planning area that comprises the matrix and 
Adaptive Management Areas. However, the amount of late-successional forest 
will increase over time within the 78 percent of the planning area that 
comprises withdrawn and reserved areas (FEMAT Report, p. IV-55 and Figure 
IV-2, p. 70). There is further protection to habitat for late-successional and old-
growth related species in that projects can proceed only if watershed analysis 
and site-specific environmental analysis and consultation find management 
activities consistent with this and other management direction. The consistency 
of these actions with the specific prescriptions and long-term objectives of this 
proposal will be either affirmed by monitoring and research, or will be adapted 
to conform with the long-term objectives. 

The short and long-term reduction in timber harvest from these federal forests 
will have an adverse impact on the county governments, firms, communities, 
and families who have depended on that harvest in the past. While this impact 
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can be partly mitigated by various programs and efforts beyond this SEIS, 
these changes are disruptive to all, and devastating to some. Those most 
affected will see their standard of living reduced, their ties with others strained 
or broken, and their community institutions weakened. 

Short-Term Uses and Long-Term Productivity 

The use or protection of natural resources for long-term sustained yield is at 
the legislated basis of management and direction for the Forest Service and the 
Bureau of Land Management. The short-term uses of resources in accordance 
with the standards and guidelines of the preferred alternative shall result in 
minimum long-term loss in productivity of forest soils and other components 
necessary for a healthy forest environment. 

IREEVERSIBLE OR IRRETRIEVABLE CommvnmIrNTs 
Implementation of projects in accordance with the preferred alternative would 
result in some, if not all, loss of utility of habitat for late-successional and old-
growth related species for the period of time needed for that habitat to grow 
again-a commitment of over a century. Some old-growth forest stands would 
be harvested under the preferred alternative. Although certain economic and 
social values will be saved at the point of harvest, these areas will then not 
contain as full an array of ecological and human values associated with old-
growth forests as stands not harvested. Depending on the physiographic 
province and site, it would be several centuries or more before the full array of 
those characteristics return. 

If the preferred alternative is selected, lands committed primarily to 
maintenance of a functional interconnected late-successional and old-growth 
forest ecosystem would not provide timber growth at the rate they would were 
stands harvested and regenerated; this loss of growth is not retrievable. 
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The following is a list of contributors to this supplemental environmental impact statement. Numerous 
others contributed to the completion of this document through their assistance in support functions and/ 
or by assuming duties of coworkers who were heavily involved in this effort. Their help is greatly 
appreciated. 

This SEIS is based on the work of the Forest Ecosystem Management Assessment Team and their report 
ForestEcosystem Management:An Ecological, Economic, and SocialAssessment, which comprises Appendix A 
of this document. Literally, hundreds of people contributed to the Assessment Team's task. A complete 
list of the members of the Forest Ecosystem Management Assessment Team, as well as significant 
contributors to that task, is included in Appendix A. 

Members of the Interdisciplinary Team 

Robert T. Jacobs - Interagency Team Leader. Bob holds a B.S. and M.S. in Forest Management and has 
completed post-graduate work in resource economics at Michigan State University. He has 22 years of 
Federal service, 19 of them with the Forest Service. Currently, he is Deputy Regional Forester for the 
Pacific Northwest Region of the Forest Service. Prior to taking this assignment, he held positions in 
Washington, D.C., Florida, Pennsylvania, Wisconsin, and Michigan. 

James H. Benson - Silviculturist.Jim has been with the Forest Service for 25 years and is currently the 
Forest Silviculturist for the Klamath National Forest in Yreka, California. He is a certified silviculturist in 
the Pacific Southwest Region of the Forest Service and holds a B.S. in Forest Management from the 
University of California, Berkeley. 

Robert H. Deibel - Aquatic/RiparianSpecialist.Bob has a B.S. in Natural Resources Management (fisheries 
concentration) from Cal Poly, San Luis Obispo, and an M.S. in Fisheries Management from Humboldt 
State University. For the past 4 years he has been the District Fish Biologist for the Clackamas Ranger 
District on the Mt. Hood National Forest and has held previous positions with the Federal Energy 
Regulatory Commission and the U.S. Fish and Wildlife Service. In 1983, Bob served as a National Sea 
Grant Congressional Fellow for the House Merchant Marine and Fisheries Committee. 

Kenneth E.Denton - Implementation Specialist. Ken served as the Silviculturist and Timber Management 
Specialist for the Forest Service's Draft and Final Environmental Impact Statements for the Northern 
Spotted Owl. He has worked for the Forest Service for 23 years. He has worked in silviculture and forest 
planning on five National Forests in California, Idaho, and Oregon, most recently serving as a District 
Ranger, then Regional Silviculturist in the Pacific Southwest Region. He holds a B.S. in Natural Resources 
with an emphasis in forestry from California State University, Humboldt, and is a certified silviculturist. 

Wayne Elson - EnvironmentalProtectionSpecialist. Wayne has worked for the Environmental Protection 
Agency for 18 years in Region 5 (Chicago) and Region 10 (Seattle) as an Environmental Protection 
Specialist. He holds a B.S. in Geography-Planning from Northern Michigan University. Wayne specializes 
in reviewing environmental impact statements and has extensive experience in water quality 
management. 

Maria Gregory - Writer/Editor.Prior to joining the Interagency SEIS Team, Maria worked with the 
Northern Spotted Owl EIS Team and the Scientific Analysis Team. She has been with the Forest Service for 
8 years in planning, recreation, and public affairs. Her areas of expertise are document production, 
environmental education, and media relations. Maria has worked in Alaska, New Mexico, Colorado, 
California, Washington, and Oregon. 
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Philip J.Hall - Planningand EnvironmentalCoordination.Phil has spent the last 17 years in a variety of 
forest and engineering related positions on both the Medford and Roseburg Districts of the Bureau of 
Land Management. He brings to the SEIS Team a broad understanding and familiarity of BLM programs 
and plans, including the western Oregon Draft Resource Management Plans and Environmental Impact 
Statements. Phil holds a B.S. in Forestry and a B.S. in Conservation from North Carolina State University. 

Chris A. Hamilton - Timber OperationsSpecialist.Chris has been with the Bureau of Land Management's 
Coos Bay District for 15 years and is currently the Information Resource Manager. He has extensive 
experience in timber sale planning, harvest scheduling, and Geographic Information Systems (GIS). He 
holds a B.S. in Forest Management from Clemson University. 

Mauragrace Healey - Writer/Editor.Mauragrace also served as the Writer/Editor for the Draft and Final 
Environmental Impact Statements for the Northern Spotted Owl and the Scientific Analysis Team Report. 
She has worked for the Forest Service for 13 years in public affairs, forest planning, and silviculture. Her 
specialties include community relations, and document preparation and design. She holds a B.A. in 
French and a B.S. in Film and Television Production, and has completed graduate work in writing and 
environmental education. 

J. Sharon Heywood - PublicAffairs Specialist.Sharon holds a B.S. in Mathematics from the College of 
William and Mary and a J.D. from George Washington University. In her 13 years with the Forest Service, 
Sharon has worked as a Staff Assistant in National Forest Systems with the Washington, D.C. office, 
Deputy Director of Planning for the Pacific Northwest Region, and is currently the Deputy Forest 
Supervisor for the Gifford Pinchot National Forest in Vancouver, WA. She specializes in land management 
planning. 

J. Randal Hickenbottom - Wildlife Biologist.Randy served as wildlife biologist on the Forest Service's 
Northern Spotted Owl EIS Team. He has 13 years of experience on three National Forests in Oregon and 
Arizona. He received his B.S. in Natural Resources with an emphasis in wildlife ecology from the 
University of Arizona. Currently, Randy is the Assistant Threatened and Endangered Species Coordinator 
for the Fish and Wildlife Unit at the Pacific Northwest Regional Office in Portland. 

Arnold G. Holden - Assistant Team Leader. Arnie served as the Assistant Team Leader for the Draft and 
Final Environmental Impact Statements for the Northern Spotted Owl. Arnie has worked as a sociologist 
in planning and environmental coordination for land management agencies for the last 16 years, 13 of 
them with the Forest Service in the Pacific Northwest Regional Office and in Washington, D.C. He holds a 
Ph.D. in Sociology from Michigan State University, and his areas of expertise are the National 
Environmental Policy Act and social impact assessment. 

Roger W. Monthey - TerrestrialBiologist. Roger specializes in terrestrial biology and, as a wildlife biologist 
with the Salem District of the BLM, has extensive experience as a member of Resource Management 
Planning Teams. He holds a Ph.D. in Forest Resources from the University of Maine at Orono and has 
taught biology at two community colleges, as well as Antioch University in Seattle, Washington. Roger 
also spent 2 years with the Oregon Department of Fish and Wildlife as a member of the Governor's Forest 
Planning Team. 

Catherine (Cay) Ogden - Wildlife Biologist. In the last 13 years Cay has worked as a biologist for the 
Bureau of Land Management, Forest Service, Bureau of Indian Affairs, and the Fish and Wildlife Service. 
Her specialties include northern spotted owl recovery issues, the Endangered Species Act, and forest 
ecology. She attended Boise State University and the University of Idaho, and is currently the Spotted Owl 
Recovery Specialist for the Fish and Wildlife Service's Regional Office in Portland, Oregon. 
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Kadonna Pennell - Administrative Officer. After 8 years as the Administrative Assistant with the Forest 
Service in the Pacific Northwest Regional Office, Kay recently assumed the Administrative Officer 
position for the Forestry and Range Sciences Laboratory in LaGrande, Oregon. Kay has worked with a 
variety of special teams including the Interagency Spotted Owl Committee, Gang of Four, the Forest 
Service's Blue Mountain Restoration Panel, Northern Spotted Owl EIS Team, and the Scientific Analysis 
Team. She specializes in administrative systems and procedures for special projects. 

Dave Powers - Life Scientist. David has worked 3 years as a ranger with the National Park Service and 10 
years for the Environmental Protection Agency in the regional and headquarters offices. He holds a B.S. in 
natural resource planning from Humboldt State and an M.P.A. from George Washington University. 
David serves as EPA's liaison to the Forest Service and has experience in environmental assessment and 
natural resource issues at the field, regional, national, and international levels. 

John Singlaub - Assistant Team Leader.John's specialties include project management, planning, National 
Environmental Policy Act, and Geographic Information Systems (GIS) applications. He holds a Master of 
Planning (M.P.) in Environmental and Land Use Planning from the University of Virginia. John has been 
with the Bureau of Land Management for 14 years, most recently as the Special Projects Manager for the 
New Mexico State Office. 

Peter D.A. Teensma - Forest Ecologist. Peter holds a Ph.D. in Geography (Biogeography) from the 
University of Oregon and specializes in the role of fire in western Oregon forest ecosystems. He is 
currently the Fire Ecologist with the Oregon State Office of the Bureau of Land Management and has held 
other positions in fire management and ecosystem modeling with the BLM and Forest Service since 1985. 

Gerald W. Williams - Sociologist. Jerry holds a Ph.D. in Sociology from Washington State University and 
has been a Sociologist with the Forest Service since 1979. He worked in long-range planning for the 
Umpqua and Willamette National Forests for 14 years. In January 1993, he became the Forest Service's 
Regional Sociologist for Planning and Environmental Affairs. Jerry was involved with the Blue Mountains 
Restoration Project in 1992, the Pacific Yew EIS in 1992-1993, and the Forest Ecosystem Management 
Assessment Team in 1993. 

Members of the Air Quality Analysis Team 
Peter D.A. Teensma - Team Leader. (see Interdisciplinary Team) 

Suraj Ahuj a Forest Service, Stanislaus National Forest 
Mike Dudley Forest Service, Willamette National Forest 
Claire Hong Environmental Protection Agency, Region 10 
Paul Koprowski Environmental Protection Agency, Region 10 
Janice Peterson Forest Service, Mt. Baker-Snoqualmie National Forest 
Jim Russell Bureau of Land Management, Medford District 
Stephanie Valentine Environmental Protection Agency, Region 9 

Analysts Who Supported Various SEIS Team Members 

Jennifer Corbet NEPA process, Forest Service, Gifford Pinchot National Forest 
Kenneth A. Cushing Quantitative analysis, Forest Service, Pacific Northwest Regional 

Office 
Richard S.Holthausen Ecosystems, Forest Service, Pacific Northwest Research Station 
Richard Phillips Economics, Forest Service, Pacific Northwest Regional Office 
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Members of the Public Comment Analysis Team 
Jerry Jeansonne - Team Leader.Jerry is the Appeals/Litigation Coordinator for Timber Management in the 
Forest Service's Washington, D.C. office. He has been with the Forest Service for 30 years and specializes 
in analysis of public comments. He served for 8 years as the Assistant Director for Timber Management in 
the Southwestern Region. Jerry holds a B.S. in Forestry from Louisiana State University. 

HarrietPlumley - Assistant Team Leader. Harriet has a Ph.D. in resource planning from the State University 
of New York (SUNY, Syracuse). During her 16 years with the Forest Service, she has spent 6 years in 
research and 10 years iri forest planning on the Lincoln and Siuslaw National Forests. She has expertise in 
public comment analysis, having worked on two Forest Plans as well as the public,comment analysis for 
the proposed revisions to NFMA Regulations. 

Kenneth A. Cushing - Computer systems Consultant,Forest Service, Pacific Northwest Region. 
Judy Kissinger - Process Consultant, Forest Service, Washington Office. 

William Angelus Forest Service, Tongass National Forest 
Allison Banks Fish and Wildlife Service, Portland Regional Office 
Martha Billups Forest Service, Gifford Pinchot National Forest 
Jennifer Bush Forest Service, Ochoco National Forest 
Jeanette Carriveau Environmental Protection Agency, Region 10 
Giselle Corera Temporary employment agency 
Sherry Dahl-Cox Forest Service, Ochoco National Forest 
Catherine Davis Environmental Protection Agency, Region 10 
Rochelle Desser Forest Service, Siskiyou National Forest 
Kathy Helm Bureau of Land Management, Oregon State Office and 

Coos Bay District 
Cindy Henchell Forest Service, Gifford Pinchot National Forest 
Lori Houck Environmental Protection Agency, Region 10 
Chris Kennedy Temporary employment agency 
Mark Kinslow Bureau of Land Management, Salem District 
Jeanne Klein Bureau of Land Management, Medford District 
Norm Matson Forest Service, Tongass National Forest 
Rhonda D. Noble Temporary employment agency 
Betty Sneddon Forest Service, Gifford Pinchot National Forest 
Peggy Staniford Bureau of Land Management, Medford District 
Andrea Unruh Forest Service, Deschutes National Forest 
Andy Waggener Environmental Protection Agency, Region 10 

Members of the Spatial Analysis Team 
Duane R. Dippon - Co-leader.Bureau of Land Management, Oregon State Office
 
John R. Steffenson - Co-leader.Forest Service, Pacific Northwest Region
 

Ernie Bergan Forest Service, Pacific Northwest Region
 
James Blatt Bureau of Land Management, Oregon State Office,
 

on contract from Infotec Development, Inc. 
Lois Doyle Bureau of Land Management, Oregon State Office 
Theodore W. Falkner Forest Service, Alaska Region 
Mathew L. Gilson Forest Service, Pacific Northwest Region 
Becky Gravenmier Bureau of Land Management, Oregon State Office 
George Lienkaemper Forest Service, Pacific Northwest Experiment Station 
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Janet L. McCormick Forest Service, Pacific Northwest Region, on contract 
from Infotec Development, Inc. 

Arthur Miller Bureau of Land Management, Oregon State Office, 
on contract from Infotec Development, Inc. 

Michael Moscoe Bureau of Land Management, Oregon State Office 
A. Paul Newman Forest Service, Pacific Northwest Region 
Jeffery S. Nighbert Bureau of Land Management, Oregon State Office 
Scott Rollo Bureau of Land Management, Oregon State Office, 

on contract from Infotec Development, Inc. 
Karl Rosenberger Bureau of Land Management, Oregon State Office, 

on contract from Infotec Development, Inc. 
Steve Salas Bureau of Land Management, Oregon State Office, 

on contract from Infotec Development, Inc. 
Tim Spear Bureau of Land Management, Oregon State Office, 

on contract from Infotec Development, Inc. 
Douglas C. Taylor Forest Service, Pacific Northwest Region 
Robert Varner Forest Service, Pacific Northwest Region 
Margaret Watry Forest Service, Pacific Northwest Region 
Andrew E.Wilson Forest Service, Pacific Northwest Region 

Members of the Species Analysis Team 

Richard S. Holthausen - Team Leader. Forest Service, Pacific Northwest Research Station 

Robert Anthony National Biological Survey, Corvallis, Oregon 
Keith Aubry Forest Service, Pacific Northwest Research Station 
Kelly Burnett Forest Service, Pacific Northwest Research Station 
Nancy Fredricks Forest Service, Gifford Pinchot National Forest 
Joseph Furnish Bureau of Land Management, Oregon State Office and Salem District 
Robin Lesher Forest Service, Olympic and Mt. Baker/Snoqualmie National Forests 
E. Charles Meslow National Biological Survey, Corvallis, Oregon 
Martin Raphael Forest Service, Pacific Northwest Research Station 
Roger Rosentreter Bureau of Land Management, Idaho State Office 
Edward E. Starkey National Biological Survey, Corvallis, Oregon 
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John Gant Independent contractor, Administrative Record Coordinator 
Michael Hamel Bureau of Land Management, Oregon State Office 
Cynthia Henchell Forest Service, Gifford Pinchot National Forest 
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Guy Lewis 
Cliff McClelland 
JerryRicheson 
Andrea Richter 
Tim Sexton 
Mary Ellen Smith 
Debra L.Thompson 
Linda Turner 
Lora West 
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Forest Service, Klamath National Forest 
Bureau of Land Management, Oregon State Office 
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Temporary employment agency, Receptionist 
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Computer Systems 
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Forest Service, Pacific Northwest Regional Office 
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American Embassy iw and Education 
ECONOMICS SECTION 

American Parm Bureau 
Commander-I Corps-Fort Lewis 

Attention: AFZH-DEQ-Forestry Branch 
Denver Service Center - TWE 

Branch of Planning 
Division of Conservation & Wildlife 
Division of Endangered Species 
Division of Energy & Resources 
Environnmet-Conservation 
Environmental Protection Agency 

E3 
Environmental Monitoring/Assess Program 

Environmental Review Branch 
Office of Environmental Reinew 

Region 10 
Region 10 - Water Division 
Region 10, WD-126 
Region 7 
Region 8 Library, Special Orders 
Water Management Division 

Environmental Protection Agency - Office of 
General Counsel 

Grants and Intergovernmental Agency 
Equal Employment Opportunity Commission 

Personnel Management Services 
FAA - Office of the Regional Administrator

Northwest Region 
Federal Energy Regulatory Commission 

Environmental Compliance Branch 
Federal Highway Administration 

Region 10 
Federal Railroad Administration 

Office of Policy 
Research &Special Program Admin. 

General Services Administration 
Office of Planning &Analysis 

Internal Revenue Service 
Interstate Commerce Commission 

Energy &Environment 
National Biological Survey 
National Research Council 
Navy Forestry 
North Pacific Fishery Management Council 

Northwest Power Planning Council 
Oak Ridge National Laboratory
Office 	of Chief of Navy Operations 

Environmental Protection Division 



Distribution 

Office of General Counsel Verlot Public Service Center 
Olympia Field Office Wenatchee Forest Science Lab 
Public Affairs/Military Dept WA State Alaska Region 
Rural Electrification Administration Angeles NF 

Environmental Compliance Branch Arroyo Seco RD 
Region VII - Western Ashley NP 

SEPA Center Supervisor Office 
Dept of Natural Resources Beaverhead NF 

Savannah River Station/ UG Big Horn NF 
Savannah River Eco. Lab Bldg 737A Supervisor Office 

Senate Committee On Ag. Nutrition Bitterroot NF 
Tennessee Valley Authority Supervisor Office 

OCH- IE Black Hills NF 
US Army Supervisor Office 

Fish & Wildlife Boise NF 
Headquarters - Garrison Fort Pickett Supervisor Office 

US Army Corps of Engineers Caribbean NF 
US Army Engineers Divisions Supervisor Office 

North Pacific, CENPD Chequamegon NF 
US Army Headquarters Chugach NF 

Office of Director of Environ. Programs Cibola NP 
US Attorneys Office Public Affairs Department 
US Coast Guard, Environmental Impact Branch Clearwater NF 

Marine Environmental &Protection Div. Supervisor Office 
US Corps of Engineers Columbia River NSA 
US Department of Energy Colville NF 
US Department of Justice Colville RD 

AUSA Portland Curlew Job Corps CCC 
Wildlife Section Kettle Falls RD 

US Dept of Housing &Urban Development Newport RD 
Office of Environment & Energy Republic RD 

US Dept. of The Army Spokane Info Office 
ENVIRONMENTAL AND NATURAL Sullivan Lake RD 

RESOURCES DIV Supervisor Office 
US Dept. of The Army, Ft Lewis Deschutes NF 

ENVIRONMENTAL & NATURAL RE- Bend RD 
SOURCES DIV Crescent RD 
US Dept. of Transportation - OTRA Fort Rock RD 

Environmental Division Lava Lands Visitor Center 
US EPA/ERL Sisters RD 
US Naval Observatory Supervisor Office 

Naval Oceanography Division Dixie NF 
US Postal Service Supervisor Office 
USDA Aphis Eastern Region 

Dept of Natural Resources Sciences Flathead NF 
USDA Aphis ADC Supervisor Office 
USDA Forest Service Fremont NF 

Anchorage Forest Science Lab Bly RD 
Bend Silviculture Lab Lakeview RD 
Corvallis Forest Science Lab Paisley RD 
Fairbanks Forest Science Lab Silver Lake RD 
Forest Products Lab Supervisor Office 
Glacier Public Service Center Gifford Pinchot NF 
Intermountain Research Station Mount St. Helens Ntni. Vol. Mnt 
Juneau Forest Science Lab Mt. Adams RD 
LaGrande Forest &Range Science Lab North Zone Eng 
Louis Wyman Forest Science Lab Packwood RD 
NE Forest Experiment Station Randle RD 
North Central Forest Experiment Station South Zone Eng 
Olympia Forest Science Lab Supervisor Office 
Olympia Timberland Visitor Info. Center 
Outdoor Recreatdon Info Center Wind River RD 
Pacific Southwest Station Zone I Eng 
Portland Forest Science Lab Zone III Eng 
Rocky Mountain Forest &Range Experiment Helena NF 
Rocky Mountain Station Helena RD 
Seattle Forest Science Lab Idaho Panhandle NF 
Snoqualmie Pass Visitor Info Center Supervisor Office 
Timber Lake CCC Intermountain Regional Office 
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Inyo NF 
Kiamath NF 

Goosenest RD 
Happy Camp RD 
Oak Knoll RD 
Salmon River RD 
Scott River RD 
Supervisor Office 
Ukonom RD 

Kootenai NF 
Lake Tahoe Basin 

Management Unit 
Lassen NF 
Lincoln NF 

Cloudcroft RD 
Lolo NF 

Superior RD 
Los Padre NF 

Santa Lucia RD 
Malheur NF 

Bear Valley RD 
Burns RD 
Long Creek RD 
Prairie City RD 
Supervisor Office 

Manti-Lasal NF 
Monticello RD 

Medicine Bow NF 
Mendodno NF 

Corning RD 
Covelo RD 
Stonyford RD 
Supervisor Office 
Upper Lake RD 

Modoc NF 
Supervisor Office 

Mt Baker-Snoqualimie NF 
Darrington RD 
Mt. Baker RD 
North Bend RD 
S Eng Zone 
Skykomish RD 
Supervisor Office 
White River RD 

Mt. Hood NF 
Barlow RD 
Bear Springs RD 
Clackamas RD (Ripplebrook) 
Columbia Gorge RD 
Estacada RD 
Hood River RD 
Mt. Hood Vistor Center 
Supervisor Office 
Timber Lake CCC 
Zigzag RD 

Nez Perce NF 
Supervisor Office 

Nicolet NF 
Supervisor Office 

Northeastern Area - S&PF 
Northern Region Office 

Public Affairs 
Wildlife and Fisheries 

Ochoco NF 
Big Summit RD 
Crooked River NatlGrassland 
Paulina RD 
Prineville RD 
Snow Mountain RD 
Supervisor Office 
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Okanagon NF
 
Supervisor Office
 
Tonasket RD
 
Twisp RD
 
Winthrop RD
 

Olympia NF
 
Hood Canal RD
 
Quilcene RD
 
Quinault RD
 
Soleduck RD
 
Supervisor Office
 

Pacific NW Regional Office
 
Pacific NW Research Station
 
Pacific SW Regional Office
 
Pacific SW Station
 

Redwood Sdence Lab
 
Silviculture Laboratory
 

Payette NF
 
Supervisor Office
 

Plumas NF
 
Supervisor Office
 

Rocky Mt Region
 
Rogue River NF
 

Applegate RD (Star RS)
 
Ashland RD
 
Butte Falls RD
 
Prospect RD
 
Supervisor Office
 

Routt NF 
Salmon NF 

Cobalt Ranger District 
Sequoia NF 

Supervisor Office 
Shasta-Trinity NF 

Big Bar RD 
Hayfork RD 
McCloud RD
 
Mt Shasta RD
 
Shasta Lake RD
 
Supervisor Office
 
Weaverville RD
 
Yolla Bolla
 

Sierra NF 
Supervisor Office 

Siskiyou NF 
Chetco RD 
E Eng. Zone 
Galice RD 
Gold Beach RD 
Illinois Valley RD 
Powers RD 
Rand Info Center 
Supervisor Office 
W Eng. Zone 

Siuslaw NF 
Alsea RD 
Angell Job Corps Center 
Cape Perpetua Visitor Center 
Hebo RD 
Mapleton RD 
Oregon Dunes Nati Rec Area 
Supervisor Office 
Waldport RD 

Six Rivers NF 
Lower Trinity RD 
Mad River RD 
Orleans RD 
Smith River RD 
Supervisor Office 

Southern Region 



Distribution 

Southern Station Winerna NF 
Law & Ecology Research Chemult RD 

Southwestern Region Office Chiloquin RD 
Stanislaus NF Klamath RD 

Groveland RD Supervisor Office 
Supervisor Office 

Tahoe NF 
USDA National Agricultural Library 

Acquisitions and Serials Branch 
Supervisor Office USDA OPA Publication Stockroom 

Targhee NF 
Supervisor Office 

USDA Office of Equal Opportunity 
USDA Office of General Counsel 

Toiyabe NF 
Carson RD 

USDA Office of Inspector General 
USDA Soil Conservation Service 

Tongass NF 
Ketchikan Area 

Ecological Sciences Division 
USDC - Office of General Counsel 

Ketchikan RD USDC NOAA 
Stikine Area Ecology and Conservation Division 

Umatilla NF USDC NOAA/NMFS 
Heppner RD Office of Habitat Protection 
North Fork John Day RD USDC NOAA/NOS/OCRM/SLR 
Pomeroy RD 
Supervisor Office 

USDE 
USDE Bonneville Power Administration 

Wala Walla RD AJP 
Umpqua NF EFBG 

Cottage Grove RD MMLL 
Diamond Lake RD (Toketee RS) USDI 
North Umpqua RD 
Supervisor Office 

USD - National Park Service Air 
USDI  Office of American Indian Trust 

Tiller RD USDI - Office of Environmental Affairs 
Wolf Creek CCC Job Corps 

Washington Office 
USDI - Office of Regional Solicitor 

Asst Regional Solicitor- Indian Affairs 
FW Staff USDI - Office of the Regional Solidctor 
IS&T Staff USDI - Office of the Secretary 
International Forestry USDI - Office of the Solicitor 
Office of Environ. Coordination USDI Bureau of Indian Affairs 
Office of the Chief Burns District 
Public Affairs Department Department of Forestry 

Wallowa Whitman NF Office of Trust Responsibilities 
Baker RD Umatilla Agency 
Burnt Powder Eng Zone Warm Springs Agency 
Eagle Cap RD Branch of Forestry 
Hells Canyon NRA (Clark) 
Hells Canyon NRA (Riggns) 

USDI Bureau of Land Management 
Alturas Resource Area 

Hells Canyon Nad Rec Area Arcata Resource Area 
LaGrande RD Baker Resource Area 
Pine RD Burns District 
Supervisor Office CPD 
Unity RD 
Wallowa Valley RD 

Caliente Resource Area 
California State Office 

Wasatch-Cache NE Coeur D'Alene Dist. 
Supervisor Office Colorado State Office 

Wenatchee NF Coos Bay District 
Chelan RD Denver Service Center 
Ce Elum RD Dillon Resource Area 
EntiatRD Division of Recreation and Wildlife 
Lake Wenatchee RD Eastern States 
Leavenworth RD Eugene District 
Naches RD Klamath Falls Resource Area 
North Tech. Center Lakeview District 
Supervisor Office Lakeview Multiple Use Advisory 

White River NF Lands & Renewable Resources 
Supervisor Office Medford District 

Wilamette NF Montana State Office 
Blue River RD Office of the Director 
Detroit RD Oregon State Office 
Lowell RD Phoenix Resource Area 
McKenzie RD Phoenix Training Center 
Oakridge RD Prineville District Office 
Rigdon RD 
Supervisor Office 

Public Affairs 
Redding Resource Area 

Sweet Home RD 
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Roseburg District Office 
Roswell District 

City of Bay City
City of Corvallis 

Salem District City of Dalles 
Santiam Resource Area 
Spokane District 
Tillamook Resource Area 

City of Detroit 
City of Grants Pass 
City of Klamath Falls 

Training Center 
Ukiah District 

City of Malin 
City of Myrtle Point 

Utah State Office City of PMteros 
Vale District 
Walker Resource Area 
Wenatchee Resource Area 

City of Port Townsend 
City of Portland 
City of Salem 

USDI Bureau of Mines 
USDI Bureau of Reclamation 
USDI Fish and Wildlife Service 

City of Seattle 
City of Sheridan 
City of Tacoma 

Ecological Services BFA 
Portland Field Office 

City of Toledo 
City of Willamina 

Society of Wetland Scientists 
USDI Geological Survey 
USDI National Marine Fisheries Service 

Bin C15700 Building 

Clackamas County 
Clallam County 
Clallam County Commissioners' Office 
Clark County Department of Community Services 

Bin C15700, Building 1 
F/CMI 

Coos County 
Coos County Board of Commissioners 

Habitat Conservation Division Counlty Forester 
Recovery Team 

USDI National Park Service 
County Forestr 
County of Klamath 

Crater Lake National Park 
Mount Rainier National Park 

Curry County Bof d of Commissioners 
Dept of Parks &Recreation 

North Cascades National Park 
Olympic National Park 
RESEARCH AND RESOURCES MANAGEMENT 
Redwood National Park 

Development Services Dept 
Dirkson Senate Office Bldg. 
Douglas County 
Douglas County Board of Commissioners 

USDI National Park Service - DSC- TEA 
USDI Oregon Caves National Monument 

Eastside Ecosystems Mgt State Project 
Feather River Recreation &Park District 

USDT Federal Highway Administration 
Watershed Management Team 

White Mountainesearch StationGreaterWhite Mountain Research Station 

Glenn Co. Board of Supervisors 
Grays Harbor Board of Commissioners 

Victoria Water DistrictlHood River County 

STATE, PROVINCES, COUNTY AND
CITY GOVERNMENTS 

Humboldt Bay Harbor Dist. 
Humboldt County 
Humboldt County Board of Commissioners 
Humboldt County Board of Supervisors
Illinois Valley Soil &Water Conservation District 
Imperial Irrigation District 

Alaska Department of Fish And Game 
Anderson City Counsel 
Anderson City Mayor's Office 
Arizona Game &Fish Dept. 

Interagency Comm Outdoor Rec. 
Jackson County 
Jackson County Boad of Commissioners 
Josephine Coumty 
King County Environmental Division 
Klamath County 

Ashland Mayor's Office 
Association of O&C Counties 

Klickitat County Commissioners 
Lake County 

Association of Oregon Counties 
Benton County Development Dept. 
California Board of Forestry 
California Coastal Commission 
California Department of Fish and Game 
California Department of Forestry &Fire Protection 
California Department of Parks and Recreation 
California Department of Transportation 
California Divison of Mines/Geology 
California Farm Bureau 
California Farm Bureau Federal 

Lake County Board of Supervisors 
Lakeside City Planning Commission 
Lane County Board of Commissioners 
Lane Regional Air Pollution Authority 
Lassen County Board of Supervisors 
Legislative Committee on Trade 
Linn County 
Lower Columbia Economic Dev. Council 
Marion County 
Mayor of Sebastopol 
Medford Water Commission 

California Farm Bureau Federation 
California Regional WQ Control BD 
California Research Bureau 

Mendicino County Board of Supervisors 
Mid-Columbia Economic Development Dist. 
Mid-Willamette Council of Governments 

California Resources Agency
California Spotted Owl Team 

Minnesota Department of Natural Resources 
NCRBP 

California State Lands Commission OCZMA 
Caltrans OSU Extension Service 
Cave Junction Mayor's Office 
City of Albany 

Ohio Attorney General's Office 
Okanogan County Commissioners 
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Oregon Cooperative Wildlife Research Unit Washington Energy Office 
Oregon Department of Agriculture Washington Environmental Council 
Oregon Department of Environmental Quality Washington Forest Protection 
Oregon Department of Environmental Section Washington Governor's Office 
Oregon Department of Fish &Wildlife Washington Labor Council 
Oregon Department of Fish and Wildlife Washington National Heritage Program 
Oregon Department of Forestry Washington Office of the Governor 
Oregon Department of Geology & Mineral Indus- Water Resources Department 
tries Weaverville-Douglas City Rec. Dist. 
Oregon Department of Geology &Mineral Industry Willamalane Park &Recreation Dist. 
Oregon Department of Human Resources Wisconsin Department of Natural Resources 
Oregon Department of justice Wyoming Game and Fish Dept 
Oregon Department of Land Conservation and Yakima Wildlife Resource Management 
Development Yamhill Soil &Water Conservation Dist 
Oregon Department of Transportation 
Oregon Division of State Lands 
Oregon Economic Development Department BUSINESSES 
Oregon Employment Division 
Oregon Executive Department 
Oregon Extension Office 
Oregon Governor's Office 1st Interstate Bank of Washington 
Oregon InternationalPortof Coos Bay lstSecurity Bank of Idaho 
Oregon Office of the Governor ABC Six Rivers Realty 
Oregon Policy and Planning Section Acme Glass Co. Inc. 
Oregon Salmon Commission Ag Cook Co. 
Pacific State Marine Fisheries Comm. Ahgs Chiropractic 
Parks and Recreation Department Alaska Power &Telephone Company 
Plumas County Board of Supervisors Allan C Wirkkala, Sr. - Contracting 
Polk County Allen And Gibbons Logging And Douglas Timber 
Polk County Board of Commissioners Operators 
Polk Soil &Water Conservation Districts AOmrator est Products 
Port Townsend Mayor's Office Alpental Snoqualmie Ski Acres 
Port of Port Angeles Airt Corporation 
Portland Mayor's Office American Soil Products, Inc 
Portland Regional Water Supply Plan Ancient Forest Adventures 
Puget Sound District Council Arcangeli Trucking 
Regional Water Quality Control Board Arco Oil And Gas 
Research & Statistics Employment Division Arneson &Wales 
Rogue Valley Council of Governments Arrowhead Timber Co. 
Seattle Water Department Arthur Farm 
Shasta County Board of Supervisors Atta Crystal Resort 
Shasta County Planning Division Avison Lumber Co. 
Shasta Lake Mayor's Office B &B Logging 
Siskiyou County BNA Publications 
Siskiyou County Board of Supervisors BNRR 
Siskiyou County Farm Bureau BPOE 
Siskiyou County Supervisor BR Strong Consulting Engineers 
Siuslaw SWCD Bald Knob 
Skamania County Bambi Hair 
State Marine Board Barnes Forestry Consultants 
Stevens County Commissioners Bat Country Horseman of California 
Tehama County Board of Supervisors Beak Consultants Inc. 
Thurston County Planning Department Bear Creek Tree Farms 
Tillamook County Beginnings Inc. 
Trinity County Board of Supervisors Ben Levine Timber 
Trinity County Ca Benton Bowmen 
Trinity County Dept. of Transportation Berry Botanic Garden 
Trinity County Planning Dept. Beyers Lumber Company 
Turner Planning Commission Bio-West Consultants 
US House of Representatives Bio/ West Inc. 
US Senate Committee On Environment Biological Consulting Services 
Ukiah District Advisory Council Biosphere Communications 
WSEO Biosurveys
Wallowa County Court Biosystems Analysis Inc 
Washington County Dept./Land Use &T Black Diamond Miaworks,Inc. 
Washington Department of Agriculture Blackfoot Mining Co. 
Washington Department of Ecology Bloch Lumber Co. 
Washington Department of Fish and Wildlife Blue Oak Millworks 
Washington Department of Fisheries Boardman Suhr Curry & Field 
Washington Department of Natural Resources Bogle & Gates 
Washington Department of Revenue Bohemia Inc. 
Washington Department of Transportation Boise Cascade Corp. 
Washington Department of Wildlife Burrill Lumber Company 
Washington Employment Security Dept. Buse Timber &Sales 
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Byandaro Dr Johnson Lumber Co 
Byron Bros Inc. 
C & D Lumber Company 

Dynamac Corporation 
EA Bestland &Associates 

CCD Business Development 
CE Exploration 

EA Engineering 
EIP Associates 

CFI ELGO Engineering 
CH2M Hill ENSR 
CHFC ERA Nicholson &Associates 
CJM &Associates DBA Thinking Inc. ESSI 
California Energy Company Eades Forestry 
Campbell Group Eagle Rock Timber Co. 
Carbon River Ranch East Fork Lumber Co. 
Cardinal Employment Services Eastlick Trucking 
Carolina Truss And Manufacturing Co., Inc. Ebasco Environmental 
Cascade Handle Co. Inc Ebel &Assn. Inc. 
Cascade Logging Inc. 
Cascade Planning Associates 

Eco Northwest 
Economics Resource Group 

Cascade River Runners Ecopro 
Cascade Timber Consulting Inc. 
Caster Forestry Consultants 

Ecotours of Oregon 
Embasco Environmental 

Cato Institute Encap, Inc 
Cedar Springs
Cell Tech 

Enoch Skirum & Sons Inc. 
Environmental Inventory Data 

Chambers Associates Inc. 
Champion International Corp. 

Epic 
Epic/Map Rap 

Charles Skinner Trucking Erosion Control Inc. 
Charter Investment Group En'Meeks Logging, Inc. 
Chelsea Lumber Company Evans Environmental Consultants 
Chemeketans Evergreen Products Inc. 
Chino Lumber &Hardware Farm Credit 
Clover Logging Inc. Feller &Associates 
Coastal Forest Lands Ltd. Fend Farm &Forest Products 
Coastal Structures Inc. Fennimore Cutting Inc. 
Cogan Owens Cogan Filler King Co. 
Coldwell-Banker &Holman Realty Inc. Fir Springs Tree Farm 
Collins Pine Co. Fishman Environmental Service 
Columbia Forest Products, Columbia Plywood Fitzgerald Ranch 
Columbia Helicopters Inc. 
Columbia Plywood 
Community By Design 

Fodge Cedar Prod. inc. 
Forest Engineers Inc. 
Forest Management Inc. 

Community Medication Consultants Forest Products Finance Group 
Computer Support Services Fort Vancouver Plywood 
Consulting Forestry Services Foruria 
Cooksley Geophysics Inc. Foss Whitty Littlefield & McDaniel 
Corporation For Enterprise Development Fox Bennett &-Turner 
Cors & Bassett Fox Hollow Corp. 
Cortex Consultants Foxx, Neilsen &Assoc. 
Cotchett illston & Pitre Frank Lumber Co. Inc. 
Criss &Co. Consultants Freres Lumber Co., Inc. 
Crone Lumber Co, Inc Friesen Lumber Co. 
Crowell &Moring Fruit Growers Supply Co. 
Crown Pacific Ltd. Furman Lumber Inc. 
Crystal Mountain Resort 
Custom Properties 

GMW Logging Inc. 
Garden Valley Realty 

DThureson Inc. Gary Gregg Trucking Inc. 
DCLA Gene Whitaker Inc. 
Dahlgren Logging Inc. Genetic Resource Consultants 
Dahlstrom Lumber Co. Geo-Marine, Inc 
Dames &Moore 
Daniels &Associates, Inc. 

Georgia Pacific Corp. 
Gilen Logging Inc. 

Darnoc Consulting 
David Evans &Associates 

Gimre's of Roseburg Inc. 
Giustina Resources 

Daw Forest Products Co. 
Decision Research 

Glacier Energy Company 
Gold Bar Et Al Mining Co. 

Deerlick Springs Resort 
Deixis Consultants 

Golden Reforestation Inc. 
Goodyear Nelson Hardwood Lumber Co. 

Deja Inc. Grabill Quality Cabinetry 
Diamond Wood Products Inc. Grant Logging Co. Inc. 
Dick Murray Real Estate Green Tree Plantation Inc. &Sora 
Dills Creek Inc. Greenwood Engineering 
Doe Engineering Services Greiner Incorporated 
Dole Coalwell Clark &White Pc Greyback Forestry 
Douglas Electric Co-Op Greystone Consultants 
Douglas Timber Operators, Inc. Grove Crushing Co. 
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Guy Bennett Lumber Co. 

H20 Powr 

HDR Engineering 

Habitat Creations 

Haglund & Kirtley 

Hale &Dorr 

Hampton Tree Farms Inc 

Hanel Lumber Co. Inc. 

Harza Northwest Inc. 

Haylund &Kirthey 

Heath Logging Inc. 

Heritage Resources 

Hermann Brothers Log &Construction Inc. 

Herrin Realty 

Hi-Ridge Lumber Company 

Hoh River Timber, Inc 

Homestake Mining Company 

Horizon Herbs 

Huffman & Wright 

Hulbert Auto Park 

Hull-Oakes Lumber Co. 

Hunt Pole &Log 

IF Rodger &Sons 

ITT Rayonier Inc. 

Idaho Timber Corp. of Oregon 

lIlahee Tree Farm Inc. 

Int Agencies Inc. 

Infotech Development Inc 

Intergraph Corp 

International Knife &Saw Inc. 

International Multi-Shelter, Inc. 

International Paper Co. 

International Resources 

Ita &Wit Orville Boone Trucking 

J & K Logging Inc. 

J &S Trucking 

JSM Technology 

James River Corporation 

Jeld-Nen 

Jensen Securities Co. 

Jim Hardin Trucking 

Jiustina Resources 

John J Kaib MD PC 

John L. Moore Forest Products 

Johnson & Kloos 

Jon L Golly Inc. 

Jones &Stokes Associates 

KLE Enterprises Inc. 

Karnopp Petersen Noteboom, Et. Al 

Kaufman &Stewart 

Keck, Mahin &Cate 

Ken JCollins Co. 

Ketchikan Pulp Co. 

Kevin Q Davis Attorney At Law 

Key Log Ltd. 

Kidder Peabody &Company 

Kinchelor &Son'S Inc. 

Knapp Lumber Sales Inc. 

Knudson Logging Inc. 

Knutson Towboat Co. 

L D Trucking 

LSA Association 

Labat Anderson Inc. 

Lake Plywood 

Lance Forest Products 

Land Letter 

Lane Electric Co-Op 

Langell Valley Irrigation 

Law Office of Daniel Stotter 

Law Office of Frank Frisk 

Law Offices of John Shaffer, Jr. 

Law Offices/Richard D Siegel 

Leo &Lathrop Jr. 

Lightning Creek Ranch 


Lily Glen Horse Trials
 
Litco International Inc.
 
Log House Plants
 
Lone Rock Timber Co.
 
Longivew Fibre Company
 
Louis Berger &Associates, Inc.
 
Louisiana Pacific Corporation 
Lower Springs Acres 
Lowery Realty 
Lucidyne Technologies 
Lumber &Hardward Co 
M Miles & Associates Limited 
MB & G 
MacMillin Forestry &Logging 
Madrone Consultants Ltd 
Makal Fisheries Management 
ManTech Environmental Technology 
Manke Lumber Co. Inc. 
Mantech Environmental Technology 
Marinaccio Resources Inc. 
Martin Marietta Energy Systems Inc. 
Mason Bruce & Girard Inc. 
Matthews Associates Inc. 
Maurer Enterprises, Inc. 
Mayr Brothers Log Co., Inc. 
McCloud Railway Company 
McMinnvile Water & Light 
Meadow Lake Incorporated 
Medford Corp. 
Mellon Financial Center 
Menasha Corp. 
Mendocino 4 X4 
Metamorphosis 
Meyer Inc. 
Miller Shingle Co., Inc. 
Miller-Nash-Wiener-Hager-Carlsen Law Firm 
Miners Supply Co. 
Modoc Lumber Co. 
Monett Logging Inc. 
More Logging 
Morrison & Foerster 
Moss Adams 
Mt.Baker Ski Area 
Mt. Family Calendar 
Mt Hood Meadows Ski Area 
Mt. Pacific Construction 
Mukumoto Associates 
Murray Pacific Corp. 
Musselman &Associates, Inc. 
NW Marine Trade Association 
Nading Plumbing & Heating 
National Resource Consulting Inc. 
Native Landscapes 
Natural Resources Management Corp. 
Natural Selection Forestry 
Neilsen Brothers Inc. 
Neimi Forestry 
Nelson Contracting Inc. 
Nelson Lumber And Hardware Co. 
Noble &Bittner Plug Co. 
Norcal Electric Supply 
Norman Barnes & Co., Inc. 
Northern Land And Lumber Company 
Noyes Valley Cattle Co. 
Nute Engineering 
O'Neal Forest Products 
Ochoco Lumber Co. 
Off-Road Advertiser 
Oji Paper Co., Ltd. 
Olympic Cascade Timber Inc. 
Oregon Birds 
Oregon Raptor Center 
Orem &Son Inc. 
Owen Durand Logging, Inc. 
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P &M Cedar 
PFE &Associates 
PGE 
PIC Tech Inc 
PNM Cedar 
PO Pack 
Pacific Bell 
Pacific Fibre Products Inc. 
Pacific Fisheries Enhancement 
Pacific GIS 
Pacific Gas &Electric Co. 
Pacific Gas Transmission Co 
Pacific Lumber Company 
Pacific Meridian Resources 
Pacific Power &Light Co. 
Pacific Wood Fuels Co. 
Pacificorp 
Pan Ocean Shipping Co. 
Paragon 
Parametrix 
Park Place Real Estate 
Pat &Mike Trucking 
Pelton Wood Products 
Peninsula Gateway 
Perkins &Company PC 
Petersen & Evans Enterprises 
Peterson Pacific Corp. 
Petervin Information 
Pic Technologies Inc. 
Pirtle Morisset Schlosser &Ayre 
Planning Consultants Research 
Planning Information Corporation 
Plum Creek Management Co. 
Plum Creek Timber Co. 
Pope &Talbot, Inc. 
Portac Saw Mill 
Portland General Electric 
Powell Goss &Herrmann 
Prairie Wood Products 
Preston Thergrimson Shidler Gates &Ellis 
Prudential Securties 
Public Works Director 
Pulp &Paper Workers Resources Group 
R-Z Publishing Inc. 
R2 Resources Consultants 
RD Merrill Company 
RD Productions 
RF Mattei &Assoc. Inc. 
RL&L Evironmental Services Limited 
RS Hinton &Associates 
RW Jacks Logging &Road Bldg. Co. 
Raedeke Associates 
Raftec 
Ramsay Tree Farms 
Ran-San Enterprises 
Random Lengths 
Rasmussen Millwork, Inc. 
Reading's Creek Tree Farm 
Recon 
Red Feather, Inc 
Reeves Kahn & Eder 
Regional Financial Advisors 
Reinhart &Assn. 
Reservation Ranch 
Resort At The Mountain 
Resources Northwest Inc, 
Rice Logging Co. 
Rincon Valley Chiropractic 
Robert E Thomas Attorney 
Rocking Ac Ranch 
Rocway Logging 
Rodenbough Logging 
Rogers Construction Inc. 
Rosboro Lumber Co. 
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Rose Logging 
Roseburg Forest Products 
Roseburg Resources Co. 
Ross-Simmons Hardwood Lumber 
Rough &Ready Lumber Company 
Roy F Weston Inc 
Rural Human Services, Inc 
SDS Lumber Co. 
SPO Partners &Co. 
Salem Electric Coop. 
Sandy Bar Ranch 
Sapp Brothers Logging Inc. 
Schmidbauer Lumber Inc. 
Schwabe, Williamson &Wyatt 
Science And Policy Associates 
Scientific Certification Systems 
Scotia Pacific Holding Co 
Scott Land & Timber Co 
Scott Paper Company 
Sealaska Corp 
Sec Inc. 
Second Growth Inc. 
Seneca Sawmill Co. 
Shapiro &Assoc Inc. 
Shasta Cascade Wonderlands 
Sheets Wholesale Inc. 
Shiloh Forest Ent Inc. 
Shindler-Mcnair Guide Service 
Shingletown Logging 
Siegmund Logging Co. Inc. 
Sierra Pacific Industries 
Sierra Timber Products 
Silva Ecosystem Consultants 
Silva Tree Management 
Silver Butte'Timber Co. 
Simonarson Law Firm 
Simplex Mfg. Co. 
Simpson Timber Company 
Siskiyou Forestry 
Siskiyou General Hospital 
Six Pak Construction 
Ski Ashland 
Ski Bluewood 
Ski Lifts, Inc. 
So Healer 
Soda Mountain Wilderness Council 
Sorenson Law Office 
South Coast Lumber Co. 
Southwest Tyre 
Spalding &Son, Inc 
Specialty Fiber Products 
Springfield Forest Products 
Starfire Lumber Co. 
Starker Forests Inc. 
Starlite Kieko Mining Co. 
State Industries Inc. 
Stebbins &Coffey 
Stephens &Associates 
Stevens Pass Inc. 
Stimson Lumber Company 
Stoel Rieves Boley Jones &Grey 
Stokes Construction Co. Inc. 
Stoll Rieves 
Stone &Webster Environ Tech Services 
Stone Container Corporation 
Stone Forest Industries 
Stu Jones Lumber 
Stuntzner Engineering &Forestry
Sun Studs Inc. 
Sundance Lumber Co. 
Superior Lumber Co. 
Superior Veneer 
Swanco Timber Inc. 
Swanson Bros Lumber Co. 
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TW Resources Woolley Enterprises Inc. 
Tacoma Public Utilities Yomiuri Shimbun 
Tartan Tours &Travel Zip-O Log Mills, Inc 
Taylor Lumber &Treating Inc. Zuber & Son Logging Inc. 
Tennessee Valley Authority
Terra Verde Forestry Service 
Tetra Tech Incorporated JNTEREST GROUPS 
The Box D Ranch 
The Caddis Fly Angling Shop 
The Campbell Group Inc. 
The Consultants Group ABT Association 
The Drain Enterprise ADWPPW 
The Economics Resource Group Local 5 
The Fence Doctor Local 68 
The Hearst Corp. AFCEE/CCR-S 
The Irland Group AFFSEE 
The Kerr Mercantile Co., Inc. AWPPW #5 
The Seamless Web Alaska Forest Association, Inc 
The Umbrella Alliance For A Paving Moratorium 
The Watershed Company FOSSIL FUELS POLICY 
Thomas Creek Lumber & Log Co. Alliance For American Yellow Ribbon 
Three Brothers Logging Alliance For Survival 
Tierra Madre Consultants Alpine Lakes Protection Society 
Tiller Market Alsea Valley Alliance 
Tilton Truss Manufacturing, Inc. Alta California Alliance 
Timber &Wood Products Division American Fisheries Society 
Timber Data Co. CALIFORNIA-NEVADA CHAPTER 
Timber Products Co. OREGON CHAPTER 
Timberco Inc. WESTERN DIVISION 
Timberline American Forest &Paper Association 
Timeless Enterprises American Forests 
Total Tree Logging Inc. Pacific Office 
Towne Center Re American Indian Cultural Center 
Trans Coast Financial Inc. American Loggers Solidarity 
Treaty Council American Motorcyclist Association 
Tremaine GOVERNMENT RELATIONS DEPARTMENT 
Triangle Veneer Inc. American Plywood Assn. 
Tricon Timber, Inc. American Rivers 
Trinite Miring Company American Society of Landscape Architecture 
US Bancorp American Wildlands 
Universal Forest Products Ancient Forest International 
Vaagen Brothers Lumber Inc. Ancient Forest Taskforce 
Vanport Manufacturing In. Applegate Roughriders M/C 
Versair Inc Applegate Watershed Conservancy 
Vittz Arizona Trappers Assn. 
VpC8QM Hill Ashland League of Women Voters 
W &H Pacific Aspen Wilderness Workshop 
WKO Inc Assn. of NW Steelheaders 
WTD Industries Inc / Beaverton Chapter 
Wards Home Ranch Herefords Assn. of Western Pulp and Paper Workers 
Weaverville Realty Inc. Assoc. Reforestation Contractors Org.
Western Area Power Administration Associated California Loggers 
Western Core Company Association of Northwest Steelheaders 
Western Timber Services Inc. Association of 0 &C Counties 
Wetsel-Oviatt Lumber Co. Association of Oregon Archeologists 
Weyerhaeuser Co. Dept. Anthropology WOSC 
Wheelabrator Shasta Association of Oregon Counties 
Wheelabrator Shasta Energy Co. Association of Oregon Loggers 
White Pass Co., Inc. Audubon Society 
Wide Network Environmental Admirality 
Wilkins, Kaiser &Olsen, Inc Aldo Leopold 
Willamette Industries Inc. Black Hills 
William C Stiles &Associates Central New Mexico 
William F Delaney And Associates Coeur D'Alene 
William M Kier Associates Columbia Gorge 
Willow Lake Resort Corvallis 
Winthrop Associates Greeley 
Wm. Beaty &Assoc. Inc. Kalmiopsis 
Wood Fiber Industries Lake Region 
Wood Fibre Northwest Lane 
Wood Resources International Lane City 
Woodchip Inc. Lane County 
Woods Products Industries Louisiana Council 
Woodward Clyde Consultants Marble Mountain 
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Midland Empire Chamber of Commerce 
Mt. Diablo 
Mt. Shasta Area 

Bay Area 
California 

N.E. Connecticut Dallas 
Napa-Solano 
National 

Darrington 
Eureka 

Nebraska Florence Area 
North Central Washington 
Pilchuck 
Portland 
Prairie Woods 
Rainier 

Gold Beach 
Klamath County 
Lake County 
Redding 
Roseburg Area 

Redwood Region 
Rogue Valley 

Scott Valley 
Chehallis Basin Task Force 

Royal Palm 
Sacramento 

Chemeketans Hiking Club 
Chesapeake Cardiovascular Assn. 

Seattle Christian Cable Ministries 
Siskiyou 
Siskiyou Regional Education Project 
South Adirondac 

Citizen Advisory Committee 
Citizen Task Force 
Citizens For American Forests 

Tacoma 
Travis 

Citizens For Better Forestry 
Citizens Interested In Bull Run 

Umpqua Valley 
Washington State 
Whidbey 
Wisconsin Council 

Citizens of McCully Mtn. 
Clackamas Road Forest Group 
Clallam County Economic Development Council 
Clatsop Conservation Council 

Yakima Valley 
Yosemite Area 

Coast Range Association 
Columbia River Girl Scout Council 

Bandon Fishermens Assn. Columbiana 
Bay Area Action 
Bidwell Wildlife Rehabilitation 

Comac 
Committee On Resources &Environment 

Big Foot Alliance 
Biodiversity Legal Foundation 

Communities For A Great Oregon 
Community Outreach 

Blue Heron Environmental Center 
Blue Mountain Native Forest Alliance 

Community Relations Assn. 
Community Trail Volunteers 

Blue Mountains Biodiversity Project Concerned Citizens 
Blue Ribbon Coalition Inc Concerned Friends of The Winema 
Brookings-Harbor Lions Club Conservation Chairman 
Brownsville Pioneer Saddle Club Conservation Chr Native Pint Soc OP 
Bull Run Coalition Conservation Environment &Historic Preservation 
Bureau of Information Network 
Butte County Citizens For Fair Govt. 
Butte Creek Trail Council 

Coos Bay-North Bend Water Board 
Coos Forest Protective Assn. 
Cow Creek PAC 

Butte Environmental Council 
CGO 
Calif. Licence Board Assoc. 

Dakubetede Environmental Education Programs 
Deer Creek Valley Natural Res. Conservation Assn. 
Defenders of Wildlife 

California Ancient Forest Alliance Don'T Waste Arizona Inc. 
California Enduro Riders Assn. Douglas Timber Operators 
California Farm Bureau Federation 
California Forest Landowners 

ECO Forestry Institute Society 
EDAW 

California Forestry Association 
California Iu River Sport Fishing 

East Side Task Force 7545 
Eastern Oregon Chapter of PTA 

California Licensed Foresters Association Eastern Oregon Mining Association 
FEDERAL ISSUES COMMITTEE Ebasco Environmental 

California Native Plant Society 
California Nevada Snowmobile Assn. 
Califotnia Outdoors . 
California Public Interest Research Group 
California Research Bureau 
California Sportsmens Task Force 
California Trout Inc 

Eco Action C/O Nyac 
Ecological Society of America 
Ecology Center of Southern California 
Economic Development Assn. of Skagit County 
Ecosystem Protection Alliance 
Eel River Salmon Restoration Project 
Eel Russian River Commission 

California Women In Timber Emergency Action Committee Chair 
Californians For Alternatives To Toxics 
Campaign For The Environment 

Environmental Advocates/Clic 
Environmental Defense Fund 

Carpenters Unions 1707 &1036 
Cascade Geographic Society 

Environmental News Network 
Environmental Protection Information Center 

Cascade Geographic Society &Native Americana Environmental Protection Task Force 
For Enola 
Cattlemen &Cattlewomen 

Epic Center 
Environmental Protective Information 

Cavenham Forest Industries Federation of Fly Fishermen 
Center For International Environmental Law 
Center for Study of the Environment 

Flora of North America Project 
Missouri Botanical Garden 

Central Oregon Forest Issues Committee Ford Foundation 
Central Sierra Environmental Resource Center Forest Advocates 
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Forest Conservation Assn. LPIW Local 2784 
Forest Conservation Council Laborers Local 791 
Forest Guardians 
Forest Landowners of California 

Lakeview Multiple Use Advisory Council 
League of Women Voters 

Forest Preservation Society - Southern California 
Karin James Research Committee 

Curry County 
Lane County 

Forest Project 
Forest Resource Activities 
Forest Resources Council 

Marion-Polk County 
Umpqua County 

Leopold Club 
Forest Watch 

Carson 
Lighthawk 
Lincoln County Mycological Society 

Illinois Valley 
Mendocino 

Local Residents For Old Growth 
Los Angeles Earth First 

Methow Valley Lumber &Sawmill Workers 
Friends Aware of Wildlife Needs Lumber &Sawmill Workers #2633 
Friends of Elk River Lumber &Sawmill Workers Union 
Friends of Mt. Hood MacKenzie Watershed Council 
Friends of Tehachapi Mary's Peak Alliance 
Friends of Wy'East Maryland Wildlands Committee 
Friends of the Breitenbush Cascades Mattole Restoration Council 
Friends of the Coquille River Mazamas 
Friends of the Earth McKenzie Flyfishers 
Friends of the Greensprings McKenzie Guardians 
Friends of the Metolius Medford District Advisory Council 
Friends of the Trees Society 
Friends of the Wolf, B.C. 

Mendocino Environmental Center 
Minerals Exploration Coalition 

Fund For Public Research Miners Alliance 
GYC Minnesota Center For Environmental Advocacy 
Gaia Vision, Coast Range Guardinas, Canaries Who Molalla Saddle Club Oet 
Sing
Gifford Pinchot Task Force 

Motorcycle Industry Council 
Motorcycle Riders Assn. 

Glen Canyon Environmental Studies 
Golden West Women Fly Fishers 
Government Camp Recreation Association 
Greater Ecosystem Alliance 

MountShasta Bioregional Ecology Center 
Mountain Lion Foundation 
Mouse Mountain Forest Council 
Mt. Hood Planning Organization 

Green Corps 
Green Corps of Sacramento 

Mt. Rainier National Park Associates 
Mt. Shasta Bioregional Ecology Center 

Guardians of Larch Mountain Mt. Shasta Horseman'S Club 
Hayfork Community Church Mtn. Anthropological Research 
Headwaters Inc. Multiple Use Coalition For Trails 
HeIltown Historical Association N Olympic Timber Act Committe 
Honey Run Covered Bridge Assn. NAWPA 
Horsetown Clear Creek Preserve NCASI 
Humaine Society of the US NATIONAL WILDLIFE 
Humanity Rising 
Humboldt Buggy Association 
Humboldt Rain 

NFC 
Nahkeeta Northwest 
National Assn. of House Builders 

IMBA National Association of Conservation Districts 
iWA  Canada National Association of State Foresters 
IWA Local 3-261/3-140 National Forest Foundation 
Idahoans For Food &Fiber National Research Council 
Illinois Valley Mushroom Club National Resource Issues 

OREGON MICROLOGICAL SOCIETY CON- National Wildlife Federation 
SERVATION National Wildlife Health Resources 
Independent Logging 
Inland Empire Society 
Institute For Sustainable Forestry 

Native Forest Council 
Native Forest Network 
Native Plant Society of Oregon 

Int Longshoremen &Warehousemens Union 
International Marine Mammal Association 

EMERALD CHAPTER 
Native Yew Conservation Council 

International Woodworkers of America  CIO Nall Fish &Wildlife Foundation 
Izaak Walton League of America Natural HWS Division 
Japan Wood Products Info. Center Dept of Conservation 
jay-K Independent Lumber Co. 
Keller Environmental Assn. 

Natural Resource Defense Council 
Natural Selection Forestry 

Kettle Range Conservation Group 
King County Democrats 
King Mountain Advocates 

Nature Conservancy 
C/O Eugene Public Works Engineering 

Nature of Oregon Information Center 
Kiwanis Club of Coquille Nestucca Santuary 
Klamath Basin Water Resources Commission 
Kiamath Basin Waterfowl Assn. 

New Age Mission Inc. 
New England Natural Resources Ctr. 

Klamath Basin Women For Agriculture New Growth Forestry 
Klamath Fast Trekkers North Bend Garden Club 
Klamath Forest Alliance North Cascades Conservation Council 
LPIW 2835 North Cascades Institute 
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North Coast ATV Club 
North Coast Environmental Center 
Northcoast Environmental Center 
Northern CA Environmental Coalition 

Port of Port Angeles 
Portage Friends of Wetlands 
Portland Greenpeace Office 
Prescott National Forest Friends 

Northern Coast Range Biodiversity Project 
Northwest Citizens Watch 

Public Forestry Foundation 
Public Lands Council 

Northwest Eco. Association Public Lands Foundation 
Northwest Environmental Center 
Northwest Forest Resource Council 
Northwest Forestry Association 
Northwest Independent Forest Manufacturers 
Northwest Mining Association 
Northwest Petroleum Assoc. 

Public TV Organizing Committee 
Puget Sound Cooperative 

River Basin Study Team I 
Pulp & Paper Workers Regional Council 
Pulp & Paper Workers Resource Council 
Quail Call Farm 

Northwest Power Planning Council Quilcene Ancient Forest Coalition 
Northwest Public Affairs Network 
Northwest Pulp &Paper Association 

R & E Plant Project 
Rainforest Relief 

Northwest Reforestation Contractors Assn. 
Northwest Rivers Council 

Randall Davey Audubon Center 
Red Mountain Assn. 

Northwest Steelheaders Redwood Gun Club 
Northwest Timberworkers Resource Council Resources For The Future 
OFIC River Defense Alliance 
Obsidians, Inc. 
Olympia Food &Fiber Foundation 
Olympic Environmental Council 
Olympic Labor Council 

Rivers Council of Washington 
Rocky Mountain Ecosystem Coalition 
Rockydale Neighborhood Assn. 
Rogue River Guides Assn. 

Olympic Natural Resource Center Sacramento River Preservation Trust 
University of Washington 

Olympic Park Associates 
Sacred Earth Coalition 
Sacred Earth Foundation 

Olympic Pennisula Foundation Safe 
Opal Creek Educucational Preserve 
Oregon Coast Coalition 
Oregon Equestrian Trails 
Oregon Forest Industries Council 

Salem Community Environmental Council 
Salmon Trollers Marketing Assoc 
Santa Cruz Mountains Murrelet Group
Santiam Wilderness Committee 

Oregon Forest Transportation Association 
Oregon Guides &Packers 

Save Americas Forests 
Save Chelan Alliance 

Oregon Hunter's Association Save Our Klamath River 
Emerald Valley Chapter Save Our Sawmills 

Oregon Lands Coalition Save Our Wild Salmon 
Oregon Mycological Society Save The Klamath River 
Oregon National Wild Turkey Federation 
Oregon Natural Desert Assn. 
Oregon Natural Resources Council 
Oregon Public Lands Advisory Committee 
Oregon Research Institute 
Oregon Resources NW 

Save The West, Inc 
Science Writer'S Group 
Selma Citizens Advocating Responsible Forestry 
Senior Native Oregonians 
Shasta Alliance For Resources And Environment 
Shasta County Assn. of Rec. Land Users 

Oregon Shores Conservation Coalition 
Oregon Small Woodlands Assn. 
Oregon Society of American Foresters 
Oregon South Coast Fishermen Inc. 
Oregon State Grange 
Oregon Trout/Water Watch of Oregon 
Oregon United Sporting Dogs 
Oregon Waterfowl &Wetlands Assn. 
Oregon Wildlife Federaton 

SOUTHERN OREGON COMMITTEE 

Shasta County Peace Officers Association 
Shasta Gem &Mineral Society 
Shasta Land Management 
Shasta Miners & Prospecters 
Shasta-Tehama Bioregional Group 
Shasta-Trinity Regional Occupational Program 
Shoreline Education For Awareness 
Sierra Biodiversity Institute 
Sierra Cascade Logging Conference 
Sierra Club 

Oregon Women In Timber 
Oregonians For Food &Shelter 
Organization of Walton Landowners 

Angeles Chapter 
Cascade Chapter 
Headwaters 

Ozark River Keepers Network 
Pacific Coast Federation of Fisherman's Association 
Pacific ForestTrust 
Pacific Lumber &Shipping Company 
Pacific Northwest Biodiversity Insitute 
Pacific Northwest Ski Areas Association 
Pacific Northwest Waterways Assn 
Pacific Rim Enviromental Inc. 
Pacific Rim Trade Association 
Pacific Rivers Council 
Pacific Seabird Group 
Pacific Watershed Associates 
People For Animal Rights
People For Puget Sound 

Legal Defense Fund 
Many Rivers Group 
N. California/Nevada/Hawaii Office 
North Carolina Chapter 
Northern Ca/Hi/Nv Chapter 
Northwest Regional Director 
Oklahoma Chapter 
Oregon Chapter 
Ozark Chapter 
Redwood Chapter 
Rocky Mountain Chapter 
Rogue Group 
SF Bay Chapter 
San Francisco 

Pine Creek Mtn. Estates 
Polar Bear Sno-Mobile Club 

San Francisco Bay Chapter 
West Virginia Chapter 
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Yahi Biodiversity Task Force The Research Group 
Yahi Group The Survival Center Activist Network 

Sierra Pacific The Umbrella Group 
Sierra Pacific Industries The Valley Womens'S Cub 
Sierra Pacific Timber Dept ENVIRONMENTAL COMMITTEE 
Sisk County Advisor Grazing Commission The Wilderness Society 
Siskiyou Action Project WASHINGTON STATE REGION 
Siskiyou Bio-Regional Group The Wildlands Project 

KLAMATH ALLIANCE RESOURCE ENVIRON- The Wildlife Society 
MENT& OREGON CHAPTER 
Siskiyou Co Sportsmens Assoc The Williamson River Cub 
Siskiyou County Cattlemens Assn. Threatened And Endangered: Little Applegate
Siskiyou County Farm Bureau Valley 
Siskiyou County Historical Society Tillamook Forest Council 
Siskiyou Project Timber Counties School Coalition 
Siskiyou Regional Education Project Timber Family Advocate 
Siskiyou Trail Rideis &Mra Timber Impact Resource Office 
Sislayai Resource Conservation District Tom Long Watershed Assn. 
Sisters Forest Planning Commission Tree 
Siuslaw Timber Operations Association Trees 
Skagit System Cooperative Triangle Grange #533 
Society For Conservation Biology Trinity Bioregion Group 
Society Of American Foresters Trinity County Miners Alliance 

COOS CHAPTER Trout Unlimited 
WYNTOON CHAPTER-NORTHERN CALIFOR- Tulelake Growers Association 

NIA Twin Rocks Inholders Association 
Soda Mountain Wilderness Council Umpqua Fisherman'S Association 
Sonoma Watershed Council Umpqua Watersheds 
South Fork Trinity Up-River Friends Umqua Corridor Association 
Southeast Alaska Conservation Council United Brotherhood Of Carpenters &Joiners 
Southern Oregon Alliance Fir. Res,* LUCKY NEW RIVER WOODRIVER KING 
Southern Oregon Log Scaling &Grading Bureau UNION 
Southern Oregon Resource Alliance United Four Wheel Drive Associations 
Southern Oregon Timber Industries Association United Paperworkers 
Southern Willamette Earth First United Stand 
Southfork Trinity Watershed Unlimited Pheasants 
Speak Up For Wildlife Foundation Upper Ridge Council 
Sport Fishing Institute Usaka Environmental 
Sportsmen'S Council Of N. California Valleyville Hang Gliding Assn. 
St. Andrews Hiking Society Virginians For Wilderness 
Steamboaters Vulnorable Ecologies Protection Society 
Stevedoring Services Of America WCIW Local 2805 
Student Action For The Environment WWPA 
Student Alliance For Wildlife Protection Washington Ancient Forest Campaign 
Sustainable Ecosystems Institute Washington Citizens For World Trade 
Swan View Coalition Washington Commercial Forest Action Committee 
Sweet Home Rock Cub Washington Contract Loggers Assn. 
Syskiyou Regional Education Project Washington Contract Loggers Assoc. 
T &H Co Cattlemens Association Washington County Stock Growers/Oregon 
T.R.E.E.S. Cattlemens 
T.R.I.P.S. Washington Environmental Council/Audubon 
Takilma Community Association Society - Seattle 
Talent Watershed Intercomm Group Washington Forest Protection Assn. 
Tax Payers For The Environment And It'S Manage- N Dir. Forest Mgmt. 
ment Washington Lands Coalition 
Tenmile Creek Association Washington Native Plant Society 
Teton Science School Washington Public Interest Research Group 
Texas Committee On Natural Resources Washington State Labor Council 

FOREST TASK FORCE Washington State Trappers Assn. 
The Althouse Basin Taskforce Washington Trout 
The Campbell Group Inc. Washington Wilderness Coalition 
The Colorado Public Interest Research Group Washington Women In Timber 

ANCIENT FORESTS West Ancient Forest Camp 
The Ecological Society Of America West Coast Botanicals, Inc. 
The Fund For Animals West Oregon Timber Supporters 
The Garden Cub Of America Western Ancient Forest Alliance 

Ntl Affirs & Legialation Western Ancient Forest Campaign 
The Humane Society Of The Us Western Building Material Dealers Assoc. 
The Mcconnell Foundation Western Council Of Industrial Workers 
The Mountaineers LOCAL 39 
The Nature Conservancy LOCAL UNION 3074 

WASHINGTON STATE OFFICE Western Forest Industries Assn. 
The Northcoast Environmental Center Western Forest Industries Association 
The Pacific Forest Trust 
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Western Legislative Forestry Task Force 

Western Mining Council Inc. 

Western Network 

Western North Carolina Alliance 

Western Resources Wrap-Up 
Western Wildlife 
Wheelabrator Shasta Energy 
Whidbey Environmental Action Network 
Wide Network Environmental 
Wilderness Society 
Wildiands Project 
Wildlife Management Institute 
Wildlife Society 
Wildlife Society - Washington Chapter 
Wildlife Society C/O Willamette National Forest 
Willamette Industries Inc. 
Willamette Timbermen Assn., Inc. 
Williams Greybach Brushriders 
Williams Watershed Protection Assn. 
Willits Environmental Center 
Women &Mothers Of The Earth 
Woodnet 
Woodworkers 3-38 
World Forest Institute 
World Watch Institute 
World Wildlife Fund 

Conservation Science Program 
US Lands &Wildlife Program 

Wyeast Cumbers 
Xerces Society 
Yakima Resource Management Cooperative 
Yamhill Valley Peacemakers 
Yellow Ribbon Coalition 
Yellow Wood Associates 
Yolo Environmental Resource Ctr. 
Yuba Watershed Institute 

AMERICAN INDIAN TRIBES AND 
NATIONS 

Big Lagoon Rancheria 

Blue Lake Rancheria 

California Indian Legal Services 
Central California Agency 
Chehalis Business Council 
Cloverdale Rancheria 
Coast Indian Community Of The Resighini
Rancheria 
Coeur D'Alene Tribal Council 
Columbia River Inter-Tribal Fish Commission 
Colville Agency 
Committee For The Nei 
Confederated Modoc & Paiute Tribes 
Confederated Tribes &Bands of the Yakima Indian Nation 
Confederated Tribes of Coos, Lower Umpqua & 
Siuslaw Indians 
Confederated Tribes of Siletz Indians of Oregon
Confederated Tribes of Umatilla Indian Reservation 
Confederated Tribes of Warm Springs Reservation 
Confederated Tribes of the Chehalis Reservation 
Confederated Tribes of the Colville Reservation 
Confederated Tribes of the Grand Ronde Community
Confederated Tribes of the Warm Springs Reservation 
Coquille Economic Development Corp.
Coquille Indian Tribe 
Cow Creek Band of Umpqua Tribe of Indians 
Coyote Valley Reservation 
Dry Creek Rancheria 
Elk Valley Rancheria 
Grindstone Rancheria 
Hoh Indian Tribe 
Hoopa Tribal Fisheries 
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Hoopa Tribal Forestry 
Hoopa Valley Tribal Coundil 
Hopland Reservation 
Intertribal Timber Council 
Jamestown Klallam Tribe of Indians 
Karuk Tribe of California 
Kiamath River Indian 
Laytonville Rancheria 
Lower Elwha Tribal Community 
Lurni Tribe of the Lummi Reservation, WA 
Makah Indian Tribe of the Makah Indian Reservation 
Manchester/Pt. Arena Rancheria 
Mooretown Rancheria 
Muckleshoot Indian Tribe 
Neah Bay Field Station 
Nisqually Indian Community 
Nooksack Indian Tribe 
Nor-EI-Muk Band Of Wintu Indians Of N. California 
Northern California Agency 
Northwest Indian Fisheries Commission 
Olympic Peninsula Agency 
Pinoleville Rancheria 
Pit River Tribal Council 
Point No Point Treaty Council 
Port Gamble Band of S'Klailam Indians 
Potter Valley Ranchiera 
Puget Sound Agency 
Puyaliup Tribe of the Puyallup Reservation 
Quartz Valley Indian Reservation 
Quileute Tribe of the Quileute Reservation 
Quinault Indian Nation 
Redding Ranchiera 
Redwood Valley Ranchiera 
Round Valley Indian Reservation 
Sacramento Area Office 
Sauk-Suiattle Indian Tribe 
Sherwood Valley Rancheria 
Shoalwater Bay Indian Tribe of the Shoalwater Bay
Indian Reservation 
Siletz Agency
Skokomrish Indian Tribe 

Smith River Rancheria 
Spokane Agency
Squaxrt island Tribe 
Stillaguarnish Tribe of Indians 
Suak-Suiattle Indian Tribe 
Supervisor, Branch Of Forestry 
Suquamish Tribe of the Port Madison Reservation, WA 
Swinomish Indian Tribal Community
The Klamath Tribe 
The Spokane Tribe 
TeTllpTie 
The TuddanlTribe 
Trinidad Rancheria 
Upper Skagit Indian Tribe 
Warm Springs Agency 
Yakima Agency 
Yoruk Tribe 

LIBRARIES, SCHOOLS AND 

UNIVERSITIES 

AIHS 
SE Solberg 

Agricultural & Forestry Experiment Station 
Ed Packee - University of Alaska Fairbanks 

Albany Public Library 
Diane White 

Alsea Library 
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Arizona State University Colorado State University 
Andrew T Smith - Department of Zoology Alan Franklin 
Donna Larson-Bennett - John J. Ross- Fred Schmidt - Documents Department 

William C. Blakley Library John A Weins - Department of Biology 
Dr Andrew Smith - Department of Zoology John D Stednick- Dept. of Earth Resources 
Lyle Nichols - Department of Zoology 
Tammy Hancock Coos Bay Public Library 

Carol Ventgen 
Auburn University 

Chris Isaacson - Alabama Cooperative Cornell College 
Extension Service Dr Craig Ain- Department of Politics 

Bandon Public Library Cornell University 
Judy Romans C Geisler- Dept. of Rural Sociology 

T Bruce Lauber - Department of Natural 
Bellevue Community College Library Resources 

Terry Clark Wilfried Brutsaent - Dept of Civil and 
Environmental Eng. 

Berkshire Community College 
Christopher Nye - Science & Engineering Corvalis-Benton Public Library 

Division Lois Fenker -Deputy Director 

Brownsville Community Library Corvallis Public Library 
Janice Taylor Lucia Murray 

California Academy Of Sciences . Deep Springs College 
Colleen Sudekum Zac Unger 

California State University Chico Denver Botanic Gardens 
Norman Pedersen Helen Fowler 
William A Jones 
William A Jones - Meriam Library Duke University

Lisa Blumenthal - Wetland Center -School of 
California State University Sacramento Environment 

Benjamin Amata- Library: Documents Dept 
Harold W Kerster - Environmental Studie Dynamic Library 

Center 
ECO Forestry Institute 

California Western School of Law 
Richard Fink Essex County College 

John H. Seabrook 
Cascade School 

Ken J Collins Flora M Laird Memorial Library
Barbara Caffey 

Central Oregon Commumity Colege 
Nancy K Lee Franklin &Marshall College

Jonathan Richardson - Biology Dept 
Chengdu University Of Science &Technology 

Zeng Kangmei - Dept. of Environmental Furman University 
Science & Eng. Lewis P Stratton - Biology Dept. 

Chulalongkorn University George Mason University 
Suraphol Sudara - Faculty of Science Jayne Docherty - Institute for Conflict 

Analysis/Resoluti 
Clackamas County Library 

Reference Dept. Grays Harbor College 
John Speilman 

Clemson University 
Kay Franzreb - Dept. of Forest Resources Harvard Business School 

Forest Reinhardt 
Coffenberry Jr High School 

JamesE Larson Humboldt State University 
Library, Documents Department 

College Of The Redwoods Dale Thornburgh - Department of Forestry
 
Library Dr. David Largent
 
Teresa Sholars Erich Schmips - Humboldt State Library
 

John Hunter 
Colorado College Jules Marks - Ctr. for Resolution of Environ. 

John Ebersde - Department of Biology Disputes
Lee H Bowker - College of Behavioral & 

Social Science 
Margot Fervia - Political Science 
R.J. Gutierrez - Department of Wildlife 
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Robert Gearhert- Dept Environmental 
Resources Engineering 

Terry Roelofs - Fisheries Dept, 

Huxley College 
Virginia Naes 

Illinois State University 
Angelo Capparella- Dept. of Biological 

Sciences 
Juergen Schroeer 

Illinois Valley Branch Library 
Kathleen Carlisle 

Illinois Wesleyan University 
Dr. Michael C Seeborg - Dept. of Economics 

Indian Institute Of Management 
Anil ICGupta - Center for Management in 

Agriculture 

Indiana Daily Student 
Jo Lynn Ewing 

Jackson County Library 
Larry Calkins 

Jones & Stokes Associates 
Library 

Jonsson Library of Govt Documents 
Joan Loftus 

Josephine County 
Ella M Melik - Library 

Kansas State University 
Michael D Woolson 

Kitsap Regional Library
Toby E Gustafson 

Klamath Union High School 
Bob Bastian 

Lafayette College 
Robert Walls 

Lake Oswego Public Library 

Lakeside Public Library 
Deirdre Krumper 

Lane Community College Library 
Donald C Ownbey 

Lane Education Service Dist. 
Kermit Horn 

Lewis & Clark 
Charles Honsinger 

Library of Congress 
Betsy Cody - Congressional ResearchService 
Lynne Corn - Congressional Research Service 

Long Island University 
Phyllis Cahn - Department of Biology 

Los Angeles Mission College 
Paul H Dillon 
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Louisiana State University
 
Stanley B Carpenter - School of Forestry,
 

Wildlife & Fish
 

Malaspina College 
Paul Lucas 

Media Services 
Dennis Freeman - Library 

Michigan Technological University 
Jiquan Chen -School of Forestry & Wood 

Products 

Millersville University 
Dr. Stephen A. Thompson - Department of 

Geography 

Ministry of Forests 
Library 

Montana State University - Rural Sociological 
Society 

Patrick C Jobes - Department of Sociology 

Mount SI High School 
Pete Montson - Mount SI PFA 

Mt. Hood Community College
Susan A Foster 

NCALRI 
Janey Hipp 

NSW National Parks &Wildlife Service 
Ann-Maree Bonner- The Library 

National Outdoor Leadership School 
Lynn Morrison 

Nesquin Valley Schools 
Nancy Whitehead 

Nevada State Library &Archives 
Ann Brinkmeyer 

North Bend Public Library 
Gary Sharp 

North Carolina State University 
Arthur W Cooper - Department of Forestry 
Carolyn Argentati 
Richard Lancia - Department of Forestry 

North Dakota State University 
Larry Leistritz 

Theodore Esslinger - Department of Botany 
North Olympic Library System 

Northern Illinois University 
Earl Shumaker - University Libraries 

Northwestern School of Law 
Dan Rohlf 
Diane Ensign - Boley Library 
Paul Wilson 

OSU Extension Service 
Fielding Cooley 
Mike Cloughesy 

Oklahoma Department Of Libraries 
Steve Beleu 
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Oklahoma State University Princeton University 

Dewteven Anderson Jake Overton - Dept of Ecology 
James H Shaw - Department of Zoology 

Ramapo College Of NJ 
Oregon State Library Patrick W Oconnor - Adjunct Faculty 

Documents Section 
Reed College

Oregon State University Adam Diamond 
Andrew Gray - Forest Science Department 
Ann Hairston - Department of Forest Richland Public Library 

Engineering JudyMcmakin
 
Anne Christie - Kerr Library, 121
 
Chris Purnell - Department of Geography Ruch Branch Library
 
Debbie Cummings Janis Mohr Tipton
 
Dr. Bill Denison - Department of Botany &
 

Plant Pathology Rutgers University 
Dr. Bruce Mcce - Department of Botany & Eric Zwerling - Dept of Environmental Science 

Plant Pathology George Robinson - Nelson Labs 
Dr. Dan Norris - Department of Botany & 

Plant Pathology Salem Public Library 
E Charles Meslow -Oregon Cooperative Mary Finnegan 

Wildlife Res. Unit 
Eldon Olsen - Department of Forest Engineer- San Francisco University 

ing Dr. Dennis Desjardin
George Brown - Department of Forest Science Dr. Harry Theirs 
Gregg Lomnicky
James Boyle School for Ecological Agriculture 
James M Lenihan - EPA Arthur Sappington
 
Jean Webster -Marilyn Potts Guin Library
 
Jennie Walsh - Department of Forest Science School of Forest Resources - UAM
 
Jim Peters Richard A Williams 
John Lattin - Department of Entomology
 
John Snelling- Department of Fish &Wildlife Seattle Central Community College Library
 
John D Walstad Jane Shoop
 
K Norm Johnson - Forest Resources
 
Kajsa Johnson - Forest Resources Seattle Public Library
 
Kim Nelson - Department of Fish &Wildlife Documents Department
 
Logan Norris - Department of Forest
 

Sciences, FSL-020 Seton Hall University
 
Louis Wasniewski - Department of Engineering Marian Glenn - Biology Dept

Mary O'Day - Department of Forest Science
 
Norm Johnson -Department of Forest Shasta County - Office of Education
 

Resources CharlieMehoner 
Norman P. Elwood - Department of Forest 

Resources Shasta County Library 
Patrick Grace - Kerr Library 
Paul W Adams Sheridan Public Library 
Rebecca Thompson - Department of Forest Toni M Rose 

Science 
Richard A Tubb - Department of Fisheries & Shoreline Community College 

Wildlife Matthew Loper -Science Dept 
Robert Malouf - Administrative Services 
S Kim Nelson - Department of Fish &Wildlife Simon's Rock Library 
Sally Davenport - Department of Political Bernice Norman 

Science 
Sheila Cordray - Department of Sociology Simpson College 
Sherry Pittam - Department of Botany &Plant Melvin Shuster 

Pathology 
Steve Tesch - Forest Resources Dept. Siskiyou County Library 
Steven Hiebert - Research K Fueston 
Susan Stevens - Forest Resources 

Siskiyou Regional Education Project 
PHPPO Romain Cooper 

Centers for Disease Control 
Siuslaw Public Library 

Pierce County Law Library Dick Gale 

Plattsburgh State University Of New York Skidmoor College
James Dawson - Center for Earth & Environ- E.B. Goodstein - Department of Economics 

mental Science 
Smithsonian Institution 

Port Orford Library Dennis A Hosack 
Greg Courtney - Dept. of Entomology 

Portland State University 
Nancy Chapman - Dept Urban Studies 
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South Illinois University, Carbondale 

Alan Woolf - Cooperative Wildlife 
Research Lab 

Southern Oregon State College 
Library Documents 
Harry L Cook 
Stephen Cross - Dept. of Biology 

Southwestern Oregon Community College 
Kirk Jones 

St Louis Public Library 
John Montre 

Stanford University 
Alan Launer -Dept. of Biological Sciences 
Erica Fleishman - Dept. of Biological Sciences 
Joan Loftus - Gov Doc Library, Green Library 

Summit Kliz School 
Geoffrey Ruskin 

Tacoma Public Library 
Karen Eichhorn 

Tacoma Public Utilities 
Barb Werelius - Reference Library 

Texas A&M University 
Ed J. Soltes -Dept. of Forest Science 
Tom Bonnickson - Dept of Forest Science 

The Burke Museum 
Christopher Thompson 

The Harriman Institute 
Susan Holmes 

The Lindsey Museum 
Diana Granodos 

Toledo Public Library 
Peter Rayment 

Triangle Lake High School 
Jim Bellingham 

Umpqua Community College 
Jacky Hagan 

Univeristy of Washington 
Robert Lee 

University College of Cariboo 
Susan Hammond - Science Bldg 

University Of Washington 
Gordon Smith - College of Forest Resources 

University Place 
F L Rose 

University of Alberta 
Andy Miller - Dept of Forest Science 
Susan Moysa 

University of Arizona 
Dr William Calder -Dept of Ecology & 

Evoluntionary Biology 
Patrick Reid 
William Calder - Dept of Ecology and 

Evolutionary Biology 

University of Arkansas 
Donald E Voth - Agricultural Economics 
Kim Fendley 

University of British Columbia 
Brent Ingram - Department of Forestry 
Carlos Galindo - Center for Applied 

Conservation Biology 
Goerge Hoberg - Department of Political 

Science 
J. P. Kimmins - Dept of Forest Sdences 
M. P Marchak 

University of California 
Peter C Passof - Cooperative Extension 
Rick Deimos - Cooperative Extension 

University of California Berkeley 
Clara Landiro - Environmental Planning 

Architecture 
Dennis Teeguarden - College of Natural 

Resources 
Dennis Teeguarden - Dept of Environmental 

Science Management 
Emery Roe - College of Natural Resources 
G Mathias Kondolf - College of 

Environmental Design 
Hilgard Oreilly Sternberg
Joseph Sax - Environmental Law Program 
Larry Davis - Dept of Forestry Resources 
Lawrence Ruth - Wildiand Resources Center 
Louise Fortman - ESPM: Forestry 
Maria Cacho - Dept Landscape Architecture 
Professor William Mckillop - Dept. of Forestry 
Rick Standiford 
S.J. Marvin
 
Sarah Marvia
 
Yvonne Everett-Dept of Landscape
 

Architecture 

University of California Davis 
Dr. Grady Webster - Plant Biology Dept 
Dr. Marcel Rejmanek- Botany Department 
Evan Edinger - Department of Geology 
Marsha Meister 
Marsha Meister - Shields Library, 

Government Documents 

University of California Los Angeles 
Richard F. Ambrose - Environmental 

Science & Engineering 

University of California Santa Barbara 
James D Proctor - Dept. of Geography 
Timothy Robinson 

University of California Santa Cruz 
Michael Meuse - Sociology BD - Stevenson 

College 
Robert Curry - College 8, Conservation Biology 

University of Dayton 
Frederick R Inscho 

University of Denver 
Penelope Canan 

University of Florida 
Suzanna Smith 

University of Georgia 
Chris Eberly - School of Forest Resources 
Christine Overdeveset - USFS: Forest 

Sciences Lab 
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Christopher W. Eberly M OBrien - Environmental Studies 
Liz Kramer - Institute of Ecology Per Samestrom 
Richardt Hardt -School of Forest Resources Robert Mckelvey - Dept of Mathematical 

Sciences 
University of Guelth 

Walter Kehm - School of Landscap University of Nevada, Reno 
Architecture David Keyt 

University of Idaho University of New Mexico 
Ann Black Dr. Bradley Cullen- Department of Geography 
Donna K Smith - Library, Documents Dept., 

Rm. 104A University of North Carolina
 
Jo Ellen Force - Dept. Forest Resources Larry Barden - Biology Dept.
 

University of Idaho University of Oregon 
Jo Ellen Force - Dept. of Forest Resources David A Perry - Forest Science Dept 

Dr. David Wagner - Botany Dept. 
University of Idaho - College Of FWR Kathy Poole - Landscape Architecture 

Mcconnell Steven - Department of Forestry Richard Nauman - Dept of Biology 
Robert Ribe - Dept of Landscape Architecture 

University of Illinois Robert Ribe-School of Architecture 
Russell Lande -Dept of Biology 

Cheryl Nyberg- Law Library Timothy Ingalsbee- Depatment of 
Dan Bolda Environmental Sociology 
Matt Godhfead Tom Stabe- Documents Department, Library 
Professor Rabel Burdge - Institute for Tom Stave - University Library 

Environmental Studies
 
Rabel Burdge - Institute for Environmental University of Oregon - School Of Law
 

Studies Michael Axline - Western Natural
 
Tim Marty - Dept of Forestry Resources Law Clinic
 

University of Illinois, Urbana-Champaign University of Oregon Law School 
Prof David K. Cox - College of Vetemary Marty Bergotten - Land-Air-Water 

Med, Rm 3211 Environmental Res. Group 

University of Maryland University of Pennsylvania 
Robert Nelson - School of Public Affairs Edwin Barkdoll 
William T Lawrence 

University of Puget Sound 
University of Mass Colleen Jenkins 

Robert Muth - Dept of Forestry & Wildlife Melanie Mayock 

University of Miami University of Utah 
Daniel Suman - Marine Science Program Government Documents 
Grace Kessler - EATON RESIDENTIAL Govert Documents 

COLLEGE 
University of Vermont 

University of Michigan David L,Campbell - DeptL of Botany 
John A Witter - Professor of Natural Resources 
Steve Yaffee - School of Natural Resources University of Victoria 

Eric L. Walters - Dept of Biology
University of Minnesota 

Alan R Ek - Dept. of Forest Resources University of Washington
 
Cheryl Owens - Forestry Library Library
 
Dr Luther Gerlach - Professor of Anthropology Ajit Krishnaswamy
 
Dr Zhi Xu - Dept of Forest Resources Audrey Pearson - College of Forest
 
Fran Weber -Natural Resources Research Resources AR-10
 

Institute Bruce Lipphe - CINTRAFOR
 
Hans Gregersen - College of Natural Resources Bruce Lippke - Center for Inter. Trade in
 
Patrick Campbell Forest Prod.
 
Paul V Ellefson - Dept. of Forest Resource Carol C Green
 

Chad Oliver 
University of Minmesota/B50 Natural Res Chadwick Dearing Oliver- Forest Resources 

Admin Bldg Management Division 
C. Owens - Forestry Library Charlotte Pyle - College of Forest 

Resources AR-10 
University of Missouri Dave Werntz - Conservation Biology Society 

Dr William Kurtz -School of Natural Resources Dean Rae Berg- Olympic Centre 
Don Mckenzie- College of Forest 

University of Montana Resources AR-10 
Mansfield Library, Documents Division Dr. Peter Schiess 
Allen McQuillan - School of Forestry 
Dr. Kelsey Milner - School of Forestry 
Jerry Covault 
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University of Washington Dick Hansis  Vancouver 
Eric Graves Richard Hansis 
Gordon Bradley  College of Forest Resources 

AR-10 Weber State University 
Helen Birss - NW Policy Center 
Hilary Reinert  Library 

Professor Alston  Economic Department 
Richard Altson - Dept of Economics 

James Karr - Institute for Environmental 
Studies Wellesly College 

Jan Zientek - College of Forest Resource Mrs. Loranz  Document Department 
Jerry Franklin  ECOSYSTEM ANALYSIS 
Jill Suhy - Department of Botany KB-I5 Wesleyan University 
Jim Mirra - College of Forest Resources 
Kaela Warren - College of Forest Resources 

Rob Williams 

Katie Sauter  Center for Streamside Studies 
Linda Wilkinson 

West Carolina University 
Angela Ellis 

Margaret Shannon - College of Forest 
Resources West Virginia University 

Melanie Rowland - Institute for David White  Division of Forestry 
Environmental Studies Steve Selin - Division of Forestry 

Melissa Fleming
Michael Zens  College of Forest Western Carolina University 

Resources AR-10 Angela Ellis 
Tim Abbe  Department of Geological Sciences 

University of Wisconsin 
Weyerhaeuser Co. 

Library 
Bill Ebbott- Law Library 
Cara Nelson - Botany Dept Whiskey Town Environmental School 
Donald R Field  School of Natural Resources Heide Hatcher 
Jeff Stier -Dept. of Forestry 
Lyle N Nauman - College of Natural Resources 
Mark SBoyce - College of Natural Resources 

Willamette Univeristy 
Carrie Sessarego 

University of Wisconsin - Society For Willamette University 
Conservation Biology Carol Ireson 

Stanley A Temple - Dept. of Wildlife Ecology Grant Thorsett 
Kathleen Scott  Environmental Law Society 

University of Wisconsin, Madison 
Mark Mackenzie Willamina Public Library 

Melissa Hansen 
University of Wyoming 

David A Marcum - Dept of Political Sciences Williamette University 
Julia Johnson-Barnard - Range Management Nicole Michel 
Ron Bieswenge - Dept. of Geography & 

Recreation Williams College 

Utah State University 
Marcella Rauscher  CES Library 

Craig Altop - Dept. of Geography and Wilson Library 
Earth Resources Robert Lopresti 

Jeff Kershner - Fish &Wildlife 
Richard Krannich - Dept of Sociology Yakima Valley Regional Library 

Utah Valley State College 
Cynthia Garrick 

Wayne Whaley - Dept of Science Yale University
Gautam Gowrisankara - Dept of Economics 

VPI &SU Joseph A Miller  Forestry Library 
Eric Cox 

Valley Library 
Suzanne Vial 

MEDIA 

Vermont Law School 
Albany Democrat-Herald 
Associated Press 

Victoria Weber - Cornell Library Business Journal 

Villanova University 
C/O High Country News 
Capital Press 

Danne W Polk - Dept. of Philosophy Central Oregonian 

Washington Institute 
Central Valley Times 
Chico News &Review 

Reid Kenady Colorado Daily 
Cottage Grove Sentinel 

Washington State Library Curry County Reporter 
Judy Mccarthy Daily Barometer 

Washington State University 
Daily Enviornment 
Dayton Chronicle 

Brent S Steel - Vancouver Environmental Review 
Casey Charles - Dept of English Eugene Weekly 
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Feather River Bulletin Nor-Cal News Service 
Ganet News Service Nornews 
Gazette-Times Northwest Press 
Grants Pass Daily Courier Okanogan Valley Gazette-Tribune 
Headlight-Herald Omak Chronicle 
Herald & News Oregon Public Broadcasting
ilinois Valley News Pierce County Business Examiner 
Island Independent Newspaper Popular Sdence Magazine 
KAGO Radio Reaters 
KBRC Radio Record Searchlight
KDKF-TV San Francisco Bay Guardian 
KDRV Science Magazine
KHSL-TV Seattle Post-Intelligencer 
KINS Seattle Times 
KKFX Radio Siskiyou Daily News 
KLOG Radio Skagit Valley Herald 
KMAS Radio Spokesman Review 
KMTR-TV StatesmanJournal 
KOOS/KHSN The Associated Press 
KOZE Am/Em The Bulletin 
KOZI Radio The Columbian 
KPBX Radio The Courier-Herald 
KQBE Radio The Daily Astordan 
KQMS/KSHA Radio The Daily News 
KRCR-TV The Herald 
KSHR The Independent
KSYC/KYRE The Morning News Tribune 
KVOS-TV News The News-Review 
KWHO Radio The Oregonian 
KWNC Radio The Register-Guard
KWSD/KEDY The Sinslaw News 
KXL The Spokesman-Review
Lake Stevens Journal The Sun 
Loggers World Publications The Times-Standard 
Lynden Tribune The World Newspaper
Marples Business Newsletter Trinity Journal 
Methow Valley News Wahkiakum County Eagle 
NC Community Broadcast Group Wcfac 
Nature Conservancy Newsletter Weekly Newspaper 
Newport News-Times Wenatchee World 
News-Times 
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INDIVIDUALS 

Martina 
Meer 
Moysha
Patrice 
Skywise 
Victoria 
Ann Aagarad 
Tim Abbe 
Paul H Abbett 
Edwin BAbbott 
Elden R.Abbott 
Lisa Abbott 
Tricia Abel 
Robert Abell 
MikeAblate 
Bob And Martha Abshear 
Craig Adair 
R J Adamek 
Allan Adams 
Bill Adams 
Clifford Adams 
Douglas Adams 
Fred Adams 
Greg Adams 
Margaret Adams 
Paul W Adams 
Phil Adams 
Richard Adams 
Tennora Adams 
Thomas Adams 
Tom Adams 
John Adams, III 
Harold S. Adams, Ph.D. 
Dennis Ades 
June Adler 
Marlin Aerni 
Marlin Aernie 
Jeff C Affeld 
Bruce Agler 
Russell W. Agreen 
Bernie Agrons 
George Aityeh 
Hj Mustapha Ak Shamhary Pdp 
Maureen Akimov 
David Akins 
Jeff Akselzck 
Sally Alasin 
Leland C Albee 
Donna M Alber 
Norman Albers 
Kurt Alberstott 
Martin Albert M.D. 
Barclay Albright 
Don Albright 
Jack DAlbright 
George Alcser 
Jack BAlderson 
Edward Aldrich 
Tim Alegria 
Paul Alelyunas 
Adam Alender 
Laurie Alexander 

Marcia Alexander 

Marian C Alexander 

W. Whitney Alexander 
Ken Alger 
Nathan Alidina 
Raymond Alis 
Wesley All 

Michael L Allan 

MAuanie Allardale 

Arthur J. Allen 

David Allen
Jan Allen 
Melody Allen 
Richard M Allen 
Ron Allen 
Rosemary K. Allen 
Sarah Allen 
Stewart Allen 
W, Ron Allen 
F. W. Allen Jr 
Gwen Alley 
Tiffany Allgood 
Dr Craig Allin 
Nancy K. Allison 
Sam Allsop 
Nivaroo Almainn 
Brian Almquist 
Bryan Alper 
Professor Alston 
David Altmann 
Craig Altop 
Richard Alison 
Karen Alvani 
Susan Alverez 
Ed Alverson 
Benjamin Amata 
NicoleAmato 
S.Kelly Ambler 
Richard Ambrose 
Richard F. Ambrose 
Chris Ameno 
Chip Ames 
Joe Amicarella 
Donna Amos 
Giamo Amyalon 
Pat Anderes 
Scott Andersen 
Steven BAndersen 
Anderson 
Alan H. Anderson 
Alma Anderson 
Barbara Anderson 
Bob Anderson 
Bruce Anderson 
Chris Anderson 
Dave Anderson 
David Anderson 
David J Anderson 
David R Anderson 
Dewteven Anderson 
Don Anderson 
Eric Anderson 
H. Michael Anderson 
Jim Anderson 
Joan Anderson 
Kate Anderson 
Mark Anderson 
Melanie Anderson 
Michelle Anderson 
Priscilla Anderson 
Richard Anderson 
Russ Anderson 
Sam Anderson 
Sean Anderson 
Sherman D Anderson 
Susan G. Anderson 
Valerie Anderson 
Virginia Anderson 
Jochen Andoezha 
Mark Andre 
Andre Andreoli 
Christine C Andres 
Raymond H Andreu 
Sj Andrew 
Basil Andrews 

Becky Andrews
Quinn Andrews 
Steve Andrews 
Tyler Andrews 
Warren Aney 
Tom Angenent
Gay Amn 
Jessica Anoyer 
Gerald C Ansell 
Eric Antebi 
Lynna M Antil 
Carlita Aoton 
John Appel 
Chris Applegate 
Joyce J. Applewhite 
Ron Arcangeli 
Scott Archer 
Creed Archibald 
Juan S Archuleta 
Randy Arcraft 
Jeff Ard 
Glen Ardt 
Jack Arends 
Carolyn Argentati 
Leonel Arguello 
John Aries 
RobertMArley 
Neil Armantrout 
Therese Armetta 
Harold Armleder 
Bob Armstrong 
Howard &Thais Armstrong 
Marcia Armstrong 
Marcia H Armstrong 
Mary Armstrong 
Sarah Armstrong 
Ward Armstrong 
L. M. Arndt 
Brad Arnold 
Albert Arnst 
Jacob Aronov 
Susan J.Arra 
Jim Arraj 
Gil Arroyo 
Bill Arthur 
GeneArthur 
Ellis Artrim 
Chad Artz 
Allison Asbjornsen 
Tom Aschev 
Alan W. Ash 
Delbert Ash 
Barbara Ashinhurst 
Nick Ashmore 
Kirsten Atik 
Lynn Atkins 
Attn: Sylvia 
Leroy Atwell 
Margaret E Atwood 
Tom Aufenthie 
K Auman 
Phil Aust 
Brandon Austin 
Harry Austin 

Sara Axelrod 

Benjamin Axleroad 
Michael Axline 
James Ayer 
Terri Ayers 
Art Ayre 
Arthur Ayre 
Jeanette J.Ayres 
Elaine M. Babby 
Fritz &Giner Bachem 
Stephen Bachhuber 

Jeff Bachman
Frank Backus 
G. Bagdage
Barbara Bagley
Michael Bagley 
Gia Bahm 
Chris Bail 
Alison Bailey 
Dick Bailey 
John Bailey 
Kathy Bailey 
Linda H Bailey 
Mark/Melissa Bailey 
Melva Bailey 
Randy Bailey 
Tim Bailey 
Barbara Baily 
Robyn M Bain 
Clark Bainbridge 
John B. Bainbridge
Ron Baird 
Adnrew S. Bajer 
Barbara Baker 
Becky Baker 
Bonnie J. Baker 
Boyce M Baker 
Chris Baker 
Gerald L Baker 
James Baker 
Janet Baker 
Richard Baker 
Robert W Baker 
Ronald Baker 
Bill Bakke 
Paul Bakke 
Sverre Bakke 
Paula Ann Balch 
Anthony Balderrama 
Cathy Baldwin 
Jessica Baldwin 
John Baldwin 
Sarah Baldwin 
Kenneth Bales 
Amy Ball 
Gary Ball 
Jeff Ball 
Steven C. Ball 
Thomas Ball 
RobertBaller 
James Ballman 
Bryce Bancroft 
Stephen L. Bancroft, C.P.A. 
Don Bandel 
Gardner D Banish 
Linda D. Banish, D.V.M. 
Channing Banks 
William Banzhaf 
Charles L Baracco 
Johnstone Barbara 
Deanna Barbaria 
Micah Barbash 
Bob Barber 
Harry A. Barber 
Pat Barber
 
Robert Barber
 
Ruth Barbin 
Tom Barbouletos 
Anita Barbour 
Bill &Viki Barbour 
William Barbour 
Larry Barden 
Lorraine Barden
 
Clarence L Barger
 
L Katherine Baril
 
Charles Barilo
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Edwin Barkdoll 
Bruce Barker 
Jillian & Charles Barker 
Todd F Barker 
Lee Barlow 
Bruce Barnbaum 
Bob Barnes 
Richard L Barnes 
Rick Barnes 
Tom Barnes 
Bruce D Barnett 
J. Barnett 

Felicia Rounds Beardsley 
Marcus A. Bearse Jr Phd 
William R Beat 
Bill Beaty 
Tom Bebout 
AJ Beck 
Dave Beck 
Diame Beck 
Jerry Becker 
Lizzie Becker 
Randall Becker 
Lee Beckett 

David Berger 
Katie Berger 
Ralph E Bergerson 
Graham Bergh 
Erik Berglund 
Dorothia Bergman 
Marty Bergotten 
Guy Bergstrom 
John E Berklund 
Peter A. A. Berle 
Brin Berliner 
Steven B.Berliner 

Bill Blackwell 
Park Blaine 
Catharine Blair 
James Blair 
Larry JBlake 
Richard E Blake 
Ann Blakely 
Carole Blakey 
Ann Blakley 
Nigel Blakley
Larry Blanchard 
Danielle Blanck 

John Barnett 
Victor Barnett 
Donald Barnhart 
William F Barnum 
Joan Barra 
Brad Barrett 
Tom Barrett 
David Barringer 
John/Patrida A Barron 
Linda J. Barrow 

Roger Beckett 
Rudi Becking 
Bill Beckley 
Adam Beckord 
Steve Beckwith 
C W Becraft 
Keith S Bedard 
Fred Beddall 
Mike Bedford 
Frank Beebe 

Dan Berman 
Gloria Berman 
Doug & Paula Bernard 
Carol Bemnthal 
James & Debra Berry 
Maureen Berry 
Sandy Berry 
Steven J Berry 
Gerald A Bertolo 
Jeff Bertot 

Blanche Blankenship 
George F Blankenship 
Ed Blankinship 
James C Blatchley 
Clau Blazina 
Vee Bledsoe 
Kevin Blenkenberger 
Brian Blenney 
Janet Blessing 
Caitlin Blethen 

Stan Bart 
RE Bartell Jr 

Richard D Beebe 
Edward Beechert 

Judy Bess 
Connie Best 

Bev Blinn 
Ann Bliss 

CD Bartholomaus Stephanie Beeksma Dick Best Ted C Bloch 
Ann Barton 
Hal Barton 
Robert Barton , 
Amber Bartosek 
Trudy Bartosek 

John Been 
Suzanne Beers 
Andrea Begnoche
Michael Behl 
Claire S. Behr 

Peter/Mary Ann Best/Dzuback 
Erick A Bestland 
Fern Betel 
Dustin Betlem 
Julie Patrida Betrdk 

Phil Blocklyn 
Leroy Blodgett 
Elizabeth Bloemer 
Jennifer Blomgren 
Dom Bloom 

BruceBartow 
Andrew Bartson 
Michael Bartz 
Max &Norma Barzec 
James S Basey Sr 
Steve Baskauf 
Julie Baskin 
Thomas A Basl 

Joe Beide 
Aaron Belansky 
Kenneth J. Belcher 
Steve Beleu 
Greg T Belknap 
Amy Bell 
Ernie Bell 
John Bell 

Joline Bettendorf 
Gary Betts 
Everett E Bey 
Elizabeth Beyer 
William W. Beyer 
S Beyers 
Karl Bialkowsky 
John Bianco 

Eric Bloomguist 
Bramdo Blore 
Joe Blowers 
Linda Blum 
Louis Blumberg 
Lisa Blumenthal 
Darrie Board 
Tom Board 

Jerry F Bassett 
Achim Bassler 

Mary R. Bell 
Norton W Bell 

Dorothy Bianke 
D Dean Bibles 

Judy Boatman 
Rohde Bob 

Rick Bastasch Rich Bell E L Bickel Eric Bock 
Robert J Bastiam 
Bob Bastian 

Liz Bellantoni 
Douglas A. Bellingham 

Mary Bickel 
Samuel Bickel 

William Bocklage 
Jeff Bode 

Sonya Batchelder 
Elsie A Bates 
Elsie A. Bates 
Megan Bates 

Jim Bellingham 
Frank Bellinghausen 
Mickey Bellman 
Domna Belmar 

Gary Bickett 
Ray Bidegary 
Corey Bidwell 
Herman Biederbeck 

Tim Bodeck 
Jeri Bodemar 
Katie Bodie 
Robert Bodine 

T Bates 
Wayne Bates 

D. Jan Belnap 
A. Joy Belsky, Ph.D. 

Joseph Bielavicz 
Steve Bien 

Roger Bodine 
Tim Bodurtha 

Irene L Batey 
B.Batke 
Nell Batker 
Phillip Battaglia 
Salvatore A. Battaglis 
Harold Bauer 
Heather Bauer 

Ken Bemas 
Richard Bement 
Rod Ben 
Robert C Benafel 
Gerald Bendix 
Donald A Beneke 
Beth Benner 

Ron Bieswenge 
Ruth Bigelow 
Buck Biggs 
Mr &Mrs J.C. Biggs 
Joanne Bigman 
Edward Bikales 
William BBill 

Jeff Boechler 
Marlene Boecken 
Sabina Boehm 
Gabriel H Boehmer 
Paul R Boelmer 
George T Boehnke 
Arthur Boeschen 

John M Bauer 
Kim Bauer 
Julie Baugnet 
Bob Baum 
Caroline Bauman 

Stephen Benner 
Beverly Bennett 
Creta Bennett 
Frances L Bennett 
Karen Bennett 

Kenneth H. Bilski 
Don Bilyeu 
Nat Bingham 
George Biram 
ClintBird 

Denise Boggs 
Junnidurd Bogle-Salvijon 
Michael Bogumill 
Jack &Donna Bohannon 
Eric A Bohm 

David Bauman 
Dick Bauman 
Alan Baumann 
Lion Baumgartner 
William Baumgartner 

Lynn Bennett 
Virginia Bennett 
Gladys Benson 
Ronald Bentley
Michael M Bentzien 

Rosemary A Bird 
Barbara Birdsell 
Mary Ellen Birli 
Helen Birss 
Lance Bisaccia 

Briana Bohn 
Mary L Boice 
Chris Boivin 
Dan Bolda 
Leland D Boleer 

Brigit Baur 
Mary G Baur 
DjBaxten 
Larry &Sharon Bazor 
Rod Beach 
William F Beamer 

Jake D. Benz 
Bob Berends 
Dale Berg 
Dean Rae Berg 
James Bergdahl 
Wendy Bergen 

Hillary Biscay 
Brett Bishop 
Dan H Bishop 
C.L. Bitner 
Ann Black 
Carol Black 

Scott Boley 
Heidi Bollock 
Dave Bolton 
Fred C. Bolton 
Kevin Bond 
Lois Bonn 

Richard L Bean 
Kelly Beard-Tittone 
Kurt Beardslee 

A. Bergenfeld 
Katy Bergenholtz 
Bruce Berger 

Cynthia Black 
Loren G Blackmer 
Barbara Blackmore 

Richard Bonn 
Ann-Maree Bonner 
Joe Bonney 
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Tom Bonnickson 
Charles W Booher 
Sam Booher 
Deborah L. Boomer 
Corinne Boone 
Robert D Boone 
Sandra Boone 
Sandra J Boone 
Daiga Booth 
Elizabeth Booth 
Greg Booth 
Reiny Boots 
Catherine L. Booty 
Quentin Borba 
Carol Bordin 
John Borg 
Darren Borgias 
Roger Borine 
Fred Borngasser 
Mariana Bornholdt 
Carol Bornthal 
Nancy E. Boromay 
Mary-Clare Boroughs 
Mark L. Borozin 
Sally K Borth 
Nicholes Bosco 
Leon Bostnick 
Bob Bosworth 
Ellice Bosworth 
B.Bothornlby 
Bruce Botsford 
Cassandra Botts. 
Jan Boucher 
Barry Boulton 
Carl Bovee 
Susan R Boverman 
George C Bowechop 
Joseph Bower 
Susan Bower 
Sue Bowers 
Lee H Bowker 
Coeta Bowman 
John Bowman 
John Bowmau 
Barbara Boxer 
Zachary Boyajian 
Mark Boyar 
Mark g Boyce 
Avis E. Boyd 
Jim Boyd 
Wade Boyd 
Clara Boyden 
Bari K. Boyer 
Ned Boyer 
Yvonne Boyer-Berg 
Kevin Boylan 
Richard J Boylan 
James Boyle 
Dorothy Boynton 
Larry Boysen 
Kim Braasch 
Bill Bradburg 
Mike Braden 
Carol Bradley 
Dan Bradley 
Gordon Bradley 
Peggy Bradley 
Sarah Bradley 
Victor E. Bradley Jr. 
Dan Brady 
Molly SBrady 
Stephen Brainard 
Peter Braluer 
Peter-Jeff Braluer 
Peter Bralver 

Thomas L. Branch 
Ronald Brandt 
Nadine Branomsa 
Linda Branscomb 
Keith Branter 
Kathy &Jim Brashers 
Chds Bratt 
Christopher Bratt 
Dan Brattain 
Donna Brauer 
David Braun 
J.S. Braun 
Richard H Braun 
Byron C. Bray 
H David Bray 
Scott Brayton 
John F Breeden 
Curtis Brees 
Susie Breitvach 
Mike Breman 
Katie Brendal 
Ethan Breneman 
Arthur W Brennan 
Betty Brenner 
John Brennick 
David Brenson 
Heather Brent 
Robert Brenton 
Joe Breskin 
Eric Breting 
Andrea Brewer 
Shari Brewer 
Sam Bridenstine 
Albert Bridges 
George Bridges 
Philip Brdegleb 
Elizabeth Brieslada 
Gaylord Bdggs 
Geoff Briggs 
Thomas S. Briggs 
Walter Briggs 
Jane Brigode 
Stephen Bdnghurst 
Ann Brinkmeyer 
Anne Brissey 
Tom Bristow 
Jim Bdtell 
Ernie Brito 
Christie Britt 
Christy Britt 
Stephen Brittle 
Clare A. Broadhead 
Zim Broadway 
Gene Brock 
Jane M. Brockman 
Dr. Jon Brodziak 
Walter C Brog 
Willie Bronson 
Moll Brook 
Constance Brooke 
Al Brooks 
Constance E Brooks 
H.O. Brooks 

Merle Brooks 

Sherri Brooks 

W.R. Brooksher 

Mary Brookyns 

Ella Brosi 

Deborah Brosnan 

Laree Brosseau 

Terry Brossett 

R Brothers 

Robert Brothers 

Paul Brouha 

Anita G. Brown 


Anne K. Brown 
Barte Brown 
Beverly Brown 
Blake Brown 
Bob Brown 
Bonnie Brown 
Carol Brown 
Charlene Brown 
Charles Brown 
Cythia Brown 
David G Brown 
Dina Brown 
Dr. Mick Brown 
Ethan Brown 
Gabriele S. Brown 
George Brown 
Gilbert A Brown 
Jack R Brown 
James E Brown 
John Brown 
Jovana Brown 
Kimberly Brown 
Lisa Brown 
Lorrie Brown 
Made L. Brown 
Melinda Brown 
Michael Brown 
Michele D Brown 
Rhonda Brown 
Richard Brown 
Robert E Brown 
Robert C Brown 
Scott Brown 
Shad L. Brown 
Toby R Brown 
Rebel S. Brown M.D. 
Dennis Browning 
Patrick J. Broyles 
Charles Bruce 
Charlie Bruce 
David Bruce 
French R Bruce 
Howard F Bruce 
Peter Brucker 
Steven Bruffy 
Debbie Bruggeman 
Lois Bruhn 
Dan Brummer 
Eberhard Brunner 
Ron Brunson 
Charlie Brusovich 
Peggy Bruton 
Wllfried Brutsaent 
Diane R. Bryan 
Dorothy T. Bryan 
Kay M Bryan 
Margart M. Bryan 
Anddrew R Bryant 
Greg Bryant 
John Bryant 
Rob Bryant 
David Bucher 
Harriette Buchmann 
Darryl Buck 
Richard Buckberg 
George Buckingham 
John Buckley 
Daniel J Buckley Iii 
Francis Buebendorf 
Alex Buell 
Victor U Buenzle 
Larry Buffam 
L. G. Buffington 

Lesley Buhman 

Ken Bulbeck 


Kent R Bulfinch 
Paul Bulgier 
Charles Bull 
Lee Bunnell 
Dorelen Bunting 
Tom Bunting 
Terry Burcaw 
Robert J. Burch 
Janet Burcham 
Professor Rabel Burdge 
Rabel Burdge 
Thomas Burdge 
Carol Burdick 
BD Burge 
June E Burge 
Harry &Maryjane Burger 
Kathryn Burgess 
Paula Burgess 
Ross Burgess 
Wells Burgess 
William B Burgess 
Robert Burgin 
Christopher Burke 
Jack Burke 
Kenneth P. Burke 
Kerry L Burke 
Liza Burke 
Roger Burke 
Sue Burke 
Tara Burke 
Thomas E Burke 
Tom Burke 
Adam Burkhard 
David Clarke Burks 
Sam Burleigh 
Craig Burley 
Chuck Burly 
Robin Burmester 
Jeffry Burnam 
Ann Forest Burns 
Bdan Burns 
Daniel Burns 
Leroy L Burns 
Pat Burns 
Rodney Burns 
Dave Burnson 
Maxine Burnworth 
A Burroughs 
Daryl Burrows 
Lonnie Burson 
Paul R. Burt 
Jono Burton 
Tim Burton 
Craig Bury 
FM Busby 
Jocqueline Buschel 
Sue Buse 
Jodi L Bush 
Liz Bush 
D Bushnell 
Marda C Butchart 
Ann T Butler 
Barbara Butler 
Catherine Butler 
Tom Butler 
David Butt 
Brian L. Buttazoni 
Kristin Butterfield 
Andrea D. Butz 
Hazel Bybee 
Carolyn Bye 
Linda Byers 
Ray Byers 
Mary L Byford 
Helga Byhre 
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Ronald W Byrd Kathleen Carlisle 
John Byrne Brad Carlquist 
Nancy Byxbee Audrew E Carlson 
Nancy C. Bernard Carlson 
Nicole Caballera-Black Betsy Carlson 
Karen L Cabron Bill Carlson 
Maria Cache Bruce H. Carlson 
Philip Cafaro Eric Carlson 
Irene'S Cafe Eric S. Carlson 
Vi Caffcrata Ernest Carlson 
Barbara Caffey Jerry Carlson 
Henry Cagey Jim Carlson 
Phyllis Cahn John &Julia Carlson 
Steve Cain Kim Carlson 
James Caker Lee Carlson 
Dr William Calder Priscilla Carlson 
William Calder Richard Carlson 
Steve Caldera Katherine A Carlson Phd 
David Caldwell Melissa Carlson-Price 
Henry Caldwell Jr DonCarlton 
Raymond Calica Sr Jasper Carlton 
Honora Calliech Megan Carlyle 
Larry Calkins Mr. &Mrs. Patrick Carman 
Michael Callahan Richard Carmichael 
Shaun Callahan Ben Carnahan 
Shawn Callahan Glen E Cames 
Christian Callo Bill Carpenter 
Carol Calman Dean Carpenter 
Uriel Calvillo Heidi Carpenter 
Dave Cameron Jim Carpenter 
Steven Cameron Stanley BCarpenter 
Lawrence D Camp Gerald Carr 
Orville Camp Joan L. Carr 
Becky J Campbell Wolf Carr 
Bruce Campbell Jim Carrigan 
C Bruce Campbell Carlos Carrel 
Charlotte Campbell Bruce Carroll 
David L Campbell Ellen Carroll 
David T. Campbell Patricia Carroll 
Doug Campbell Rick Carroll 
Edwin H Campbell David Carruth 
Homer J Campbell Justin Carry 
John Campbell Bob Carson 
Michael Campbell E. Margaret Carson 
Patrick Campbell Paula Carson 
R Wayne Campbell Ron Carson 
Richard A Campbell William A Carstens 
Robert Campbell Robert D Cart 
Thomas G. Campbell Barry Carter 
Susan Campo Darrell S Carter 
Denise R Canals David K Carter 
Penelope Canan Deborah Carter 
Henry Canby J Craig Carter 
Sherry Cancel Michelle Carter 
A.M. Canellos Steve Carter 
Annabel Caner Robert A Carthell 
Lincoln Cannon Stephen C Caruana 
David Camight Erica Caruso 
Virginia Cantrell Jenny Carver 
Maria Cantwell Barbara Carvey 
Richard L Cantwell Val Cary 
JPaul Capemer Fred Case 
Jane Capizzi Maria Case 
Phillip Capo Ted Case 
Angelo Capparella Kathleen Casey 
Phyllis Caraday F. Casoekkebti 
Vicki &William Caraway Jane Cassady 
Dave Carbonetti Katie Cassidy 
Yvonne Cardemil Tom Cassidy 
Karen Cardozo William S. Cassilly 
Michael Cardwell Tom Casswell 
Ralph Cardwell Roland Castaneda 
Jennifer Carey William J Castillo 
Gwen Cargo James Castle 
Jay Carlisle Jerome Caston 

Jim Cathcart 
Lisa Catlin 
D Cattani 
Ann W. Cavanagh 
Gary A Cave 
Richard Cayo 
Richard &Mayche Cech 
Richard Cecil 
Ruby Cederwall 
Casey Ceishe 
MA Celayeta 
Gabnella Cenadis 
Aaron S. Cerahova 
F.J. Cerny 
Frank R Cetera 
DChacon 
Peter Chadwick 
Graig Chaffin 
Terri Diania Chakar 
Carolyn Chambers 
Clark Chambers 
Marina Chang 
Paul Chantiny 
David Chapin 
James D Chapin 
Robert E. Chapin, Ph.D. 
Bernard L Chaplin 
James Chapman 
Nancy Chapman 
Rachel Chapman 
Susan Chapp 
Dave Chappell 
Elaine Charkowski 
Casey Charles 
Al Chase 
George M Chase 
Ira J Chase 
Beth Chasnoff 
David Chavez 
Robb Cheat 
Jiquan Chen 
Tony Cheng 
Robert Cherdack 
Franklin Cheville 
Bob Chicken 
Jaron Childs 
Peter 0 Childs 
John Chillington 
Marion E. Chilson 
David Chin 
Sal Chinnici 
Isabel Chiquoine 
Paul H Chisholm 
Daniel Choi 
Anthony Chas 
Martin Chouinard 
Nola Chow 
Vicki Christensen 
Carl Christenson 
Danielle Christenson 
Jon Christenson 
Pat Christgau 
Anne Christie 
Marian Christie 
Paul H Christman 
Thaum Christman 
Marguerite Christoph 
David Christophel 
Nancy Christopher 
John Christopherson 
Anna Belle Christy 
L.I. Chriswell 
Michael Chruwin 
Hans Chung 
Shawn Church 

Terry Church 
Jim Churchill 
John Churchill 
Richard S. Cimino 
Janet B. Cioppa 
Mandy Cipolat 
Kim A Ciula 
Trish Clarde 
J.P. Clardy 
Aaron Clark 
Amy Clark 
David Clark 
Donna &Rocky Clark 
Ivan Clark 
Jackie Clark 
James Clark 
Kristina A Clark 
Lance Clark 
Michael Clark 
Nancy Clark 
Paul Clark 
Terry Clark 
Trish Clark 
Sharon Clark Gaskill 
Bill Clarke 
Jim Clarke 
Roger Clarke 
Karma A. Clarke-Jung 
Thora Clarkson 
Gary Claussen 
Roger Clay 
Carl Clemons 
Donovan Clift 
Obie Cline 
Allison Clinton 
John Clise 
Dan Close 
Amy Cloud 
Mike Cloughesy 
David Clouse 
Bonnie Cloyd 
Lindy Cloyd 
Leopold Club 
Bill Coates 
Jim Coates 
Robert Coats 
Laurel Coberly 
Philip D Coblentz 
Lilie Marie Cochane 
Bob Cochrane 
ArthurJ Cocker 
R M Cockrill 
Betsy Cody 
Clarence & Claire Coe 
David Coe 
Virginia Coen 
Nancy J Coenen 
Neal Coenen 
Patrick Coffin 
Nan Cohen 
Daniel G Cohoon 
Carolyn Cokeley 
Jeanine Colasurdo 
James Cole 
Phil Cole 
Austin Coleman 
Bob Coleman 
G Coleman 
Mk Coleman 
Schaina Coleman 
Timothy Coleman 
Travis Coley 
Dan Coll 
Jack D Collins 
Ken J Collins 
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Mark Collins William E Cornell 
Christopher Colson Dennis Corp 
Richard Colvard John Corson 
Frank Colver Joseph Cortrlght 
Marian Comento Anne Cosgrove 
Susan Comfort J W Coskey 
James R. Compton Alan Cossitt 
Mike Conaway Marylou Costa 
Candis L Condo Roberto Costales 
Daren Cone Thomas R Costello 
Jerry Cone Jeff Costigan 
Cindy Confer Gilles B.Cote 
Dennis Conger Donita Cotter 
Jan Conitz Leland Cotter 
Robert Conley Courtney Couch 
Thomas D Conlon Duane D Couch 
Bayard Connaughey Paula Coughlin 
Tom Conner Dot Coulson 
Paul Connolly Alan Coulter 
Sean Connolly Karen Coulter 
Chris Conover Tracy Counts 
Curt Conover David Coup 
Diane Conradi Claire Courtney 
Margaret Conradsen Greg Courtney 
Chris Conroy Charles Coutant 
James Conroy Rex Couture 
Dan Conti Jerry Covault 
Matthew Conway William Cowan 
Thomas J Conway Chandler Cowden 
Diana Coogle Alan D Cox 
Adena Cook Carrie Cox 
Bill Cook Chris Cox 
Harry L Cook David Cox 
L.B. Cook Donny Cox 
Mike Cook Eric Cox 
Stanton A Cook Kenneth Cox 
Willis Cook Prof David K. Cox 
P. Alex Cooke Susan Cox 
Susan Cooke Susan E. Cox 
James Cooksley John Coyier 
Fielding Cooley John L Coyier 
Grant Coomer William N. Coyne 
Julie Coon Rachel Coyote Karno 
Maggie Coon Courtney Craft 
Joyce Coonrod Barbara Craig 
Arthur W Cooper The Honorable Larry Craig 
Dave Cooper Bob Crain 
Douglas I Cooper Wendy S. Crain 
Fiona Cooper James Craine 
Gary D Cooper Jim Craine 
Graham Cooper Doug Cramer 
Joshua R Cooper Susan Crampton 
Linda Cooper Hope Crandall 
Neil Cooper Rob Crandall 
Remain Cooper Dwight Crawford 
Stephen P Cooper Jim Crawford 
Allen Coopenrider Nathanie Crawford 
John BCopeland Rick Crawford 
Patrick Copeland-Malone Ven Crawford 
Tanya Copelund Christine Crawley 
Max Copenhagen Lynn Creekmore 
Alan Copsey James E Creswell 
Alan D Copsey Karen Crete 
Ted Corbin Robert M Crichton 
Dandra Corcoran Beth Crider 
Howard Corcoran Debra L Crisp 
James Corcoran Gary L Crisp 
Daniel E. Cordray Steve Criss 
Sheila Cordray R L Gist 
D Corduiro Lauri Croff 
James BCorlett Janice M. Crolene 
Chuck Corman Heather M. Crone 
Lynne Corn Steve Crone 
Duane Cornell Glenn Cronick 
Jennie & Bryan Cornell Jean Cronon 

Bill Crooks 
RobertO Croskey 
Raymond Cross 
Stephen Cross 
Suzanne Cross 
Virginia Cross 
Lord Crouch 
Mike Crouse 
David Crowell 
Robert V Crowell 
Alice B.Crowley 
Ouida Crozier 
Rob Crummett 
Joy Crutdur 
Wynn W Cudmore 
Las Cuenan 
Anne C. Culbert 
Gordon Culbertson 
Dr. Bradley Cullen 
Tim Cullinan 
Mark Cullington 
Dennis M Culp 
Patricia Cumming 
Debbie Cummings 
Kenneth P Cummings 
Meg And Bruce Cummings 
Thomas M Cummings Jr 
William R. Cummins 
Byron Cunha 
Amy Cunningham 
Kathy Cunningham 
Kirk Cunningham 
Nacy Cunningham 
Roxanne Cunningham 
Susan Cunningham 
Ned Currence 
Cira Marie Currie 
Laurence M. Currier, M.D. 
Robert Curry 
Philip Cusack 
Colbert Cushing 
Clevelan Custer 
Vivian Cutchfield 
Marshall Cutsforth 
Woodrow D 
Denise D'Anne 
Teri Reath D'lgnazio 
[gal Dahari 
Joel Dahlgren 
Neil Dahlke 
Patrick Daigle 
Kay Daily 
Elmer Dale 
Karen Dale 
Janice Dalton 
April Daly 
James E Dalziel 
James Dame 
Renee Dana 
Daniel Dancer 
Edward Danehy 
Sandrya Danehy 
Jeanette Dang 
John Daniel 
Jenny Daniels 
Robert Daniels 
Sylvia Daniels 
William Daniels 
Jess Daniels Phd 
Bob Danko 
Joseph Danko 
Rhea Danon 
William Danton 
William J. Darkow 
D Jack Darley 

Donald M Darling 
Roy And Libby Darlington 
Wg Darnell 
Eric Darosa 
Dilip Das 
Neal H Daskal 
Rickey Dattola 
Walter H. Daub 
Paula M Daubin 
J G Dauenhauer 
Juanita Daughty 
John A Davenport 
Sally Davenport 
Charlene Davidson 
Harold Davidson 
Roy Davidson 
Andrew Davie 
Elizabeth Davies 
Maxine J Davies 
William H Davies 
David Davila 
Bill Davis 
Eugene Davis 
Gerry Davis 
Gina Davis 
Jennifer Davis 
Jimi C. Davis 
John V Davis 
Kathryn Davis 
Kevin Davis 
Kevin Q Davis 
Larry Davis 
Malcolm Davis 
Marc Davis 
Mark C Davis 
Peter Davis 
Ray C Davis 
Rob Davis 
Robbie Davis 
Robin Davis 
Rod Davis 
Shannen W Davis 
Shirley L. Davis 
Terry Davis 
Tom Davis 
Wayne Davis 
Gordon Davison 
Angel Dawson 
James Dawson 
Rick Dawson 
Christie Day 
Linda Day 
Monica Day 
Richard Day 
Steven Day 
Michele De Buhr 
David R De Caro 
Aart C De Jong 
Jason De Juil 
James W De Pree 
John De Seyn 
Norman De Vall 
John De Yonge 
Chris De Young 
Ballinger Dean 
Andrea Dearth 
Mr. Deceshrj 
Al Decker 
Walton Decker 
Sandra Dedinas 
Denise Dee \ 
Diedre Deen 
Peter A. Defazio 
Susanna Defazio 
Sarah Deflon 
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Nellie Degeus Thomas E. Dimock Dunster Dr. Julian Michael N Eastlick 
Jim & Cindy Degrave Ron Dinchak Deborah Draeger Steven Eastman 
Catie Dehaam loan Corbett Dine George Draffan James BEaston 
Dr. Dominick A Deilasala Sandra Dingman Hugh Dragich William Eastwood 
Michael Deir Bob Dinicola Dan Drake Alene Eaton 
Vlcki Deisner Charles Dinkel Dave Drake Bill Ebbott 
Ed Deter Jonathan Dion Richard Drake Fred Ebel 
William R Dejager Neil G Dion Mike Draper Clifford Eberhardt 
Charles Deknatel Michael Dito David Drell Ann Eberie 
Greta Dela Montagne Phil Dittberner Deborah L. Dressen Chris Eberly 
Joseph Delacruz George Divoky Terry Drever Christopher W. Eberly 
Jody Deland 
William F Delaney 

Dick Dixon 
Stan Dixon 

Thomas Drew 
Mark J Dreyer 

John Ebersde 
Joseph Ebersole 

Mike Delaune Thomas Dixon Lois Drobish Verlyn Ebert 
Paola Deleon Sam Doak Roger Drosd James BEblin 
Margaret Dell Christopher Dobson Dean Drugge Craig Echols 
Susan Delles Henry G. Dobson Mike Drumnmonds Joan Echols 
Irvin Dellinger Pat Dobyns Bill Dryden Constantina Economou 
Rick Delimos Jayne Docherty Kenneth R. Drzal David Edelson 
Harry M Demaray Jim Docherty Denis Dubois Beth Edgar 
Alice M Denham Michael G Dockweiler Stephen Duda Evan Edinger 
Alicia Denicola Celiste Dodd Ralph Duddles Frances Edinger 
Nino Denino Gordon Dodge Donald M. Duehr John Edison 
Dr. Bill Denison Kathleen Dodge Gerry Duffy Lydin Edison 
Donald Denman Roxee Dodge Jerry Duffy Brian Ednie 
William E Dennis Jake Dodson Andrew Dufner Jane E. Edsall 
Bill Dennison Robert L Doelker F J Dufraine Case Edwards 
Derek Denniston Ray E Doerner Sharon Duggan D. West Edwards 
Matt Denton Michael R Dohm Michael Donnas Dean Edwards 
Jim Depree Eugene J. Dohman James C. Dumbar Sharon Edwards 
Brynn Deprey Dee Dokken Christopher Dunagan Molly Egan 
Garald W Derby Mr And Mrs Robert L Dolan Gene Dunaway Paul H Egan 
David S. Derd Lisa Doll Dave Dunbar Jack L Egbert 
Poon Derek Brock Dolman Evelyn Dunbar Cathy Egedston 
Jan &Linda Derksen Doreeta Donike Florence Duncan Mark Egger 
Donna Dermn Bill Donaghu Paul L Duncan Lorene Ehinger 
Ernest Derosa R. Donaghy William Dunk Paul F Ehinger 
John P Deross Jill Dondero Kathy Dunkle Carl Ehlen 
Dr. Dennis Desjardin Jeanie Donnelly Janet Dunlap Hans P Ehlert 
Charles Dethero Michael Donnelly Michael Dunlap Gary Ehrentrout 
Phil Detrich Virginia M. Donnelly Elzabeth Dunn Gillian Ehrlich 
Bill Deutschman Laura Donnino Gloria Dunn Karen Eichhorn 
Elaine Deutschman Michael D Donovan Jennifer Dunn T J Eide 
Bill Devall Tom Dooley R. E. Dunn Jean E. Eidemlller 
Bill Devine Tevis Dooley Jr. Miriam Dunne Stan Eilers 
Kathleen Devita Jeanne B.Doorschuk Verda Dunphey N H Eisenbrey 
Ron And Linda Devitt Bob Doppelt Marty Dupont Kate Eisenhower 
Doug Devlin Lillian Dorchak Owen Durand, Jr. David Eisler 
Gary A Devon Dr Holly Doremus Kathie Durbin Ann Eissinger 
Paul Devries Ogden Doremus Libby Durbin Don Eixenberger 
Adam Diamond 
Bob Dick 

Mike Dorrington 
Katie Dorst 

Steven Durbin 
Edward Duree 

Alan R Ek 
Dan Ekblaw 

Norman Dicks Lynn Dosheery Gary Durheim Saad El-Zanati 
Laris Diegoli Patty Dost Frank Duringer Gary Elder 
Charlie Diehi 
Florence Diehl 

Dale Dotson 
Robert & Carol Doty 

Kim Durson 
Winifred J. Dushkind 

William Logan Elder 
Joyce L. Eldred 

Van Diep Charlene Dougherty Alicia Duyangan Erin Elkins 
William P Dier Doug Dougherty Mark A Dvorscak Scott Elkins 
Jerry Dierken Sandra Doughton Kate Dwire Paul V Ellefson 
Steven E Dietrich Claude C Douglas Mike Dwyer Victoria Ellett 
Diane Dietterle 
David Dietzman 

Jeff Douglas 
Susan Douglas 

Alan R Dyck 
Dorothy D. Dye 

Al Ellingson 
Rex/Jacqueline Elliott 

Molly Diggins Lee Douthit Aaron Dyer Richard L Eibott 
Michael F Diggles Jason Dowd Polly Dyer Robert R Elliott 
Joe Dileo 
D Michael Dill 

Jon D Dowers 
Kathy Dowhiggin 

Eleanor Dyke 
Jessica Dykes 

Angela Ellis 
Jo Ellis 

Graydon Dill David Downes P Dykman Maynard Ellis 
Jane Dillard Peter J Downey Troy Dymock Rick Ellis 
Lowell Diller Scott Downie Buzz Fades Diane Ellison 
Tina Diliigard Ron Downing Glenn Eades George Elinan 
Paul H Dillon 
Phillip Dills 

Jack Downs 
Tonya Dowse 

Eva Eagle
Dormi Earl 

Zella E Ellshaff 
Russ Ellwood 

D Dilworth Alice Doyle Nicholas J. Earl Roy Elmgren 
Tom Dimitre Bree Doyle Ben Easebio Carla Elofson 
George E. Dimock Peg Doyle Karen Eastlick Lori Elrod 
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Wayne Elson 
Carol BElton 
Norman E. Elwood 
Kenneth E Ely 
Joe Emashowski 
Joan Emerich 
Mycheal Emerson 
Donna Draisey Emmerson 
Craig Emmett 
Charlene Ems 
Mark Endrizzi 
Helge Eng 
Herman J. Engel 
Nancy Engel 
Paul Engelmeyer 
Leslie England 
Edward F Engle 
Gayle Engle 
Vicki English 
Tom Engstrom 
LeAnn Eno 
Chris Enright 
Diane Ensign 
Richard Ensor 
Jordan Epstein 
Jim Erckmann 
Kimball S Erdman 
Bob Erickson 
Gerald Erickson 
Jane Erickson 
Jim Erickson 
Larry Erickson 
Marie Anne Erickson 
Steve Erickson 
Holli Eriksen 
Prank Erridge 
Ole Ersson 
Carol Ervin 
Henry Ervin 
Myra Erwin 
Mrs. Kenneth Eslinger 
L. Eric Espe 
Carolyn Espil 
Doug Esser 
Theodore Esslinger 
Robert Essman 
Judith H. Estee 
Jonathan Etter 
Ben Eusebio 
Ben Evans 
Biran Evans 
Brock Evans 
Captain Tim Evans 
John Evans 
Ken Evans 
Ted Evans 
Willis A Evans 
Melissa Evegeletos 
Michael Evenson 
Yvonne Everett 
Cate Evers 
Louisa Evers 
R Kirk Ewart 
Jo Lynn Ewing 
Steve Excell 
Jim Eychaner 
David Ezell 
ALFRED S FULLER 
Robert Faas 
Nickolus Facaros 
Pat Fadden 
Scottie Faerker 
Michael Fahey 
Mike Faigle 
Charlita Fain 

Earl Fairbanks 
Randy Fairbanks 
Richard Fairbanks 
Donna Fairchild 
Jim Fairchild 
Richard Fairclo 
Sidney Falik 
Linda Falk 
Doris Falkenheiner 
Bob Falkenstein 
Fred Fallis 
Robert H Fallis 
Tonia Faloon 
Clover M Falvey 
Johnny C Fancher 
Karen Fant 
Brian Fardoe 
John Fark 
Arthur Farley 
Terry Farnell 
Peter Farnum 
Jay Farr 
Larry J. Fanr 
Shireen Farrahi 
Grant Farrar 
Judy Farrell 
Verne Farrell 
Helen Farrenkopf 
Philip Farrington 
Vallerie Farster 
Tammy Fasano 
Mark Fasching 
Edward Faulds 
David Faulk 
Thoams W Fawell 
John JFay 
Lynell Fay 
Vic Fazio 
Gloria Feagley 
Don R Fechtner 
Brian J Federici 
Joyce Federiuk 
Douglas J Fehlen 
Penny Feiber 
Lawrence Feigenbaum 
Dianne Feinstein 
Margaret Feldman 
Jeff Feldner 
Scott Feller 
Rick Fellows 
Paul Felstiner 
Joya Feltzin 
John Fenate 
Tom Fend 
Kim Fendley 
Lois Fenker 
George Fenn 
Boone Fennimore 
John C. Fenoglio 
Dan Fenton 
Robert Feraru 
John Ferdorov 
Martha Ferger 
Katherine Fergus 
Deborah Ferguson 
Gayanne G. Ferguson 
Ken Ferguson 
Dennis Ferman 
Joseph Ferrario 
John A Ferrell 
Ted Ferrioli 
Henry Ferris 
Margot Fervia 
Elizabeth Feryh 
Jim Fety 

Warran Fey 
Lance Feyh 
Donald R Field 
Eric Fieldman 
Cheryl E. Fillion 
Richard Finch 
Theresa Fnck 
Charles E. Findley 
June Fine 
Richard Fink 
Rita Finlay 
Paul Finn 
Mary Finnegan 
Norman E Rock 
Douglas Fir 
Rodger Fish 
Andrew H. Fisher 
Bill Fisher 
Carol J Fisher 
Chris Fisher 
Daniel Fisher 
Jason Fisher 
Lorita Fisher 
Norma Grusy Fisher 
Gary Fisk 
Lannie Fisk 
Sam Fitton 
John Fitzgerald 
M JFitzgerald 
Trevor Fitzgibbon 
Shawndra Fitzpatrick 
Timothy Fjeld 
Jeremy Flachs 
Eric Bagel 
Suzanne Flagor 
Pamela Flaming 
Bernard Flanagan 
George T Flanagan 
Dourthey Flannuy 
Fredric Fleetwood 
Alice & Rick Flegel 
Erica Fleishman 
Mark Fleming 
Melissa Fleming 
Richard S. Fleming 
Alan Fletcher 
Robert A. Fletcher 
Mark A Fletcher Ph.D 
D F Flora 
David A Florea 
Margaret A. Borman 
Joyce Floro 
Thomas F. Flournoy, Ill 
Doug Foyd 
Ronald J.Floyd 
Vince Floyd 
David Fluharty 
Brian Flynn 
Kurt Flynn 
TimJ Flynn 
Richard Fobes 
Denrice Fodge 
Gary Foglio 
Lisanna Foiani 
Patrick Foley 
Richard T. Foley 
Thomas S. Foley 
Roberta Foline 
John Folk-Williams 
Therese Folsom 
Jasen Fonner 
Barbara Fontaine 
Donald/Kim Fontenot 
Sean Foor 
Bill Forbes 

Jeff Forbis 
Jo Ellen Force 
D. Annie Ford 
David Ford 
Jesse Ford 
Joyce A. Ford 
Malcolm R Ford 
Dave Foreman 
Edward Foreman 
Beverly Forkner 
John Forno 
Scott Forrester 
Russell Forsburg 
Gene/Pam Forshey 
Mary C Forst 
Margaret Forsythe 
Margaret C Forsythe 
Louise Fortman 
Joni Fosbenner 
James Fosdick 
John Foss 
Nancy Fost 
Greg Foster 
Nancy Foster 
Portia B Foster 
Ralph Foster 
Sally Foster 
Susan A Foster 
Toni Foster 
Bill Foulds 
Chris Foulke 
Carolyn Foulon 
Barbara Fournier 
Jack Fouton 
Dan Fowler 
Helen Fowler 
Ian Fowler 
Leon D Fowler 
Dottie Fox 
Frances L. Fox 
Larry Fox 
Lester Fox 
Ron Fox 
Sharon Fox 
Dr. William W. Fox, Jr. 
Mark Foxx 
Richard Foy 
Shayna Fradkin 
Alice Francis 
George Francis 
Michael A Francis 
Winnie Francis 
Kirshna Frank 
Larry Frank 
Russell C Frank 
Bill Frank, Jr 
Liz Frankel 
Alan Franklin 
Jerry Franklin 
Ken Franklin 
Nancy Franklin 
Paula Franklin 
Reed Franklin 
Thomas Franklin 
Thomas M Franklin 
Robert Franz 
Cory Franzmeier 
Kay Franzreb 
Bruce Fraser 
David Fraser 
Evan Fraser 
David Frazier 
Marilyn Frazier 
Vincent Frazzetta 
Samuel T. Frear 
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Dennis Freeman Richard Gardner Floyd Giese Goodwin 
Gloria Freeman Robert C Gardner Tom Giesen Charles Goodwin 
Joran Freeman 
M. A. Freeman 

Joanne Garduno 
Nina Garfield 

Wallace Giesler 
Wayne Giesy 

Hal E Goodyear 
Ann Goos 

Mary Freeman 
Rebecca Freeman 

Marion Garkie 
Tom Garlington 

Cynthia Gilbert 
Yvonne F. Gilbert 

Josephine Gorchoff 
Danese Gordon 

Rick Freeman 
Steve Freeman 

Bob Garner 
Karen Garrett 

George B.Glibreath 
Todd Gildersleeve 

David Gordon 
Diana Gordon 

Walt Freeman Monte Garrett Brad Gill Donald Gordon 
William Freese Polly S. Garrett Kathy Gill Elinore Gordon 
G. Fregosi Roger Garrett Fran Gillespie Frederick M. Gordon 
Bob Freimark Stuart G Garrett Joe Gillespie M Troy Gordon 
Michael Freking Cynthia Garrick Peter W Gillins Marjorie D. Gordon 
Jeff French 
Nancy L French 

Barry A Garrison 
Jess Edward Garrison 

Carolyn Giliman 
Bruce Gilman 

Matt Gordon 
Matthew &Bridget Gordon 

Liz Frenkel Christofferson Gary Dan Gilman Pat Gordon 
Rob Freres Craig Gass Ed Gilman Richard J Gordon 
Robert Freres, Jr. Laura Gates Alexander Gilmore Troy Gordon 
Robert Frescura 
Terrence J Frest 
Marvin Fretwell 

Lee Gatzke 
Sharon Gauthier 
Tolleif Keil Gavett 

Tom &Pat Gilmore 
Greg Gilpin 
Mel Ginsberg 

Debra Lynn Gore 
Tom Gorey 
Steve Gorkler 

Jack Friberg 
Peter Fricke, PhD 

Elizabeth Gavula 
Robert L. Gay 

Michael Gippert 
Ava Gips 

Elaine Gorman 
John Gorman 

Jessica Friedlander Biv Gear Jack Gipsman Susan Gorman 
Mitch Friedman Frank Gearhart Heather Gisch Jerry Gorsline 
Robert M Friedman Robert Gearhert James Giurdano Slade Gorton 
Arthur Fries Jr. Nancy Geboski A Giustina Michael P Gosenski 
Michele Friesen 
Frank Frisk 

John Geddie 
Warren Gee 

Bill Giyperich
Eugene Gjertsen 

Darr L Goss 
Marvin Goss 

Raymond Fritchey Pete Geffe William E Glabau Rose D Goss 
Edward Fritz Annemarie Geffert Maria Glaciwskd Sherry Goss 
William Frohnmayer 
Evan Frost 

Michael A. Gehringer 
Grant Gehrmann 

Frank M Glades 
Frank Gladics 

Gordon Gould 
Barbara Gover 

Jane Frost C Geisler Mishel Glass Gautam Gowrisankaran 
Michael E Fry Eric Gellert Jennifer Glassel Patrick Grace 
Sam Fry Bruce Gelman Tim Glaze W.F. Grader, Jr 
K Fueston Chris George Brent Gleason Carla D. Grady 
Julie Fulkerson 
Pam Fulkerson 
David Fuller 

Lyle Emerson George 
William George 
Carol Carver George Exum 

Brian Gleason 
George D. Gleason 
David Glen 

Janine Graf 
Ted Graf 
P Graff 

Lodie Fuller Connie Georgion Marian Glenn Mike Graham 
Wendy Fullerton Christopher Gerber Mr. Glenn Chris Gralapp 
Chris Fulton Jerry W. Gerde Rolf Glerum Lucie Grampaoli 
Steve Funk 
Sheila Furlong 

Bob Geri 
Dr Luther Gerlach 

Reed Glesne 
H.L. Glidden 

Gaylord Grams 
Michael Grandall 

Elizabeth Furse Lois German Mildred Glosten Ken Granneman 
Gilly Furse 
Irwin Fust 

Doyle Gerrard 
Jane Gerry 

Linda Glover 
Mark Goddard 

Thomas Granneman 
Lynn Grano 

Steve M Gadd Z. Andrew Gerry Matt Godfread Diana Granodos 
John Gaffin Jack Gerstkemper Dr. Judith Godfrey Kenny Grant 
Mark Gaffney 
Marcia A Gaiser 

Eric Gerstung 
Brubaker Gertrude 

Christel Goetz 
Dwain Goforth 

Tim Grant 
Hilary Granville 

Julia Gald 
Chris Gale 

Jennifer Gervais 
Jeanne Gesselbracht 

William Goggins 
Lou Gold 

Elsie Grapentine 
Eric Graves 

Dick Gale Mark Getset Catherine M. Golden Gen Graves 
Ezra Gale Marcy Chan Douglas Goldenberg Mike Graves 
Carlos Galindo Janelle Ghiorso Patricia Goldman Roy Graves 
Kent W. Gallagher Teresa Giacomini Kim Goldon Andrew Gray 
Mary Gallagher M. Gianantoni Roger F Goldsmith Bill Gray 
Kenneth Galloway Jr Steven Gibaldi Natalie Goldstein Darrell M Gray 
Teresa Gamble 
Marilyn Gamette 

Clyde Gibbon 
Bridget Gibbons 

Patrick D Goldsworthy 
Jon Golinger 

Gerald Gray 
Paul Gray 

John Gaimon 
Jan Gano 
Deborah Ganster, V.M.D. 
Glen Gantz 

Rick Gibbons 
Amy Gibbs 
Jenene Gibbs 
Robert Gibbs 

Jon Golly 
Dan Goltz 
James Gonnason 
Joe Gonyea lii 

Robert W Gray 
Tom Gray 
Walt Gray 
Scott Greacen 

Pat Garber Bill Gibson Jerry Gonzales Carol C Green 
Carlos R Garcia 
Jan Gardener 

Carl Gibson 
David Gibson 

Annamae Good 
Stan Goodell 

Danny C Green 
David Green 

Cole Gardiner Dexter Gibson Robert W. Goodfellow David L Green 
Cole H. Gardiner Leo P Gibson Betty L. Goodman John Green 
John R Gardner Richard L Gibson John Goodman Katie Green 
Karen Gardner Robert J. Gibson Jr. Rachel Goodman Madam Green 
Len Gardner Roxy Giddings Robert J. Goodman Pat Green 
R J Gardner Captian Peter A. Giese E.B. Goodstein Patricia Green 
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Hinda Greenberg 
Lori A. Greenberg 
William B Greene 
Judy Greenleaf 
Pat Greenlee 
Raymond Greennalt 
Michael Greenstreet 
Robert H Greenstreet 
David Greenwald 
Charles Greenwood 
Lillian Greer 
Gail Greger 
Hans Gregersen 
Jim Gregg 
Philo Gregg 
Gordon Gregory 
Michael D Gregory 
Robin Gregory 
Steve Greib 
David Greiner 
William Greiner 
George Grier 
Bill Griesar 
Linda Griffin 
Lynn/John Griffin 
Patrick Griffin 
Chuck Griffith 
Alice Griffiths 
Justin Grigg 
J.D. Griggs 
Joe Griggs 
Bill Grile 
Gary Grimes 
John Grimm 
Eric Grinde 
Tonya Grinde 
Merry Grisak 
Michelle Grisko 
Simone Grissette 
Michael Groesch 
Wade Grohl 
Alice Groseclose 
Clyde L Groshong 
Becca Gross 
Jack Gross 
Michael Gross 
Pamela Gross 
Sally Grossi 
Louise R. Grosslein 
Arlen Grossman 
Roland M Grotte 
Vivian Grover 
Robert Groves 
Frank Groznik 
Michelle Gruenert 
Cheryl Gruenthal 
Ernest Grumbles 
Marvin Grunberg 
Bob Guard 
Dan Gudat 
Stefanie Guenther 
Ed Guerrant 
William Guffy 
Marc Gulatto 
Patrick Gulledge 
Afton Gullekson 
Daniel Gumtow-Farrior Boreas 
Gary Gundlach 
Elle Gunn 
Lynn Gumn 
BI Gunter 
Bob Gunther 
Stephen M Gunther 
Anil K Gupta 
Kim Gurley 

Judy Gusckowski 
Judy Guse-Noritake 
Carl Richard Gustafson 
Gary Gustafson 
Toby E Gustafson 
Robert E Gustavson 
Alice Gustin 
Candice Guth 
R.J. Gutierrez 
Laura T. Gutman 
Darrel Gutzler 
David J.Guy 
Andrew Guzie 
Marnse Gwin 
Bruce Gwynne 
R. Gyarmathy 
Mr.And Mrs. H.C. Duke 
LC Haas 
Richard Haberman 
Jan J. Hacker Phd 
Jane Hackett 
John E Hadaller 
Mark Haddock 
Mark Hadley 
Melissa Hadley 
Kathy Haecker 
Jerald Haegele 
Jacky Hagan 
Dan Hagen 
Ken Hagen 
Rita Hagen 
Anthony Hagene 
Perry Hagenstein 
Randy Hagenstein 
WD. Hagenstein 
Stephen W Hager 
David Hagiwara 
Bob Hagler
Herbert L Haglund 
Michael Haglund 
John A Hailey 
Andrew Haines 
Don Haines 
Harlan Haines 
Jay Hair 
Jay D. Hair 
Ann Hairston 
Gloria Hajek 
David E Hale 
Peter BHale 
Pat Haley 
Thomas L Haley 
D. A. Halfinann 
Angela M Hall 
Antonia Hall 
B E Hall 
Calvin Hall 
Dan Hall 
Dorothy Hall 
Edward D. Hall 
Elizabeth Hall 
Frank Hall 
Laura Hall 
Maria Hall 
Melanie Hall 
Meryl L. Hall 
Michael R. Hall 
Phil Hall 
Scott Hall 
Steve Hall 
TI/Je Halloran 
James Hallstrom 
Chris Halt 
Robert W. Halton 
Don Hamblin 

Dan Hamburg 
Lloyd F Hamby 
Jane E Hamel 
Owen Hamel 
Kris Hamell 
Heather Hamill 
Andy Hamilton 
Chris Hamilton 
Elizabeth Hamilton 
James Hamilton 
John Hamilton 
Lynn Hamilton 
Mary S. Hamilton 
Nathan Hamilton 
Gary Hamlet 
Robin Hamlin 
William Hamlin 
Robert L Hamm 
Louis Hammann 
Debbie Hammel 
Keith Hammer 
Vincent Hammerstein 
Dwight &Susan Hammond 
Susan Hammond 
Dianne F Hamner 
John Hampton 
John K. Hampton, Jr. 
Elizabeth Hanauer 
John E Hanby 
Charles M. Hancock 
Richard Hancock 
Rob Hancock 
Tammy Hancock 
K. Hand 
David Handley 
Fern &John Hane 
Bill Hanel 
Michael BHanford 
Melisa Hanks 
Randall Hanna 
Randall W. Hanna 
Sean Hanna 
Craig Hanneman 
W Hanneman 
Bruce Hannon 
Jeff Hannum 
Susan Hanscom 
Allan Hansen 
Christina Hansen 
Ed Hansen 
Gerald W Hansen 
James W Hansen 
Lewis Hansen 
Mark Hansen 
Melissa Hansen 
Rich Hansen 
Richard Hansen 
Sandee Hansen 
Thomas R. Hansen 
Dick Hansis 
Richard Hansis 
Chad Hanson 
Dan Hanson 
Jeff Hanson 
Larry Hanson 
M Hanson 
Hanthorn 
A. Keith Hanzel 
Gerald Haram 
John &Eva Hardiman 
Jim &Carol Hardin 
Jeffrey Harding 
Kasandra Harding Hawk 
Karen Hardman 
Richardt Hardt 

Don Hardwick 
Matthew Hargelt 
Merle P Hargis 
Roleen Hargrove 
C Harker 
Don Harkin 
Phoebe Harlow 
Anna Harlowe 
Alida Harman 
Mary Harmening 
Jean Fay Harmon 
Roger E Harmon 
B.R. Harms 
Barbara J Harper 
Elizabeth Harper 
Bruce Harpham 
Nadine Harrang 
David BHarrell 
Jeff Harrell 
Peter Harrell 
David Harrelson 
Bob Harrill 
Phil Harrington 
Richard Harrington 
Bethel & Albert Harris 
Carol Harris 
Edward C Harris 
M. Harris 
Paul Harris 
Richard Harris 
Tamara Harris 
Tom Harris 
Victoria Harris 
Virginia Harris 
Kenneth Harrison 
Scott Harrison 
John Harshman 
Bill Hart 
George Hart 
Henry C. Hart 
Jim Hart 
Sharon Hart 
Stacey Hart 
Ted Hart 
Elizabeth Hartline 
Dr. G. Gordon Hartman 
John Hartman 
Steve Hartman 
Eric Hartmann 
Robert Hartmann 
David Hartwell 
Andrew K Hartzell 
Richard Hasbrouck 
Jim Hasenauer 
Edwin Haslerud 
Neva Hassanein 
Steven Hassur 
Charles F. Hasten 
Loyd L Hastings
Randy Hatch 
Heide Hatcher 
Mark 0. Hatfield 
Kurt Hathaway 
Heidi Haudenschild 
Peter T Haug 
Tina Haupt 
Daryl G Hauser 
R.T. Hawke 
Arthur S. Hawkins 
Bruce Hawkins 
Cathy Hawkins 
Chuck Hawkins 
Charles Hawkins, Ill 
Carol Hawkinson 
L L Festus Haworth 
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Douglas Hay Effie Henry 
James R Hayden Moss Henry 
Tom Hayden Peter Henry 
Stan Haye Robert Henry 
Marc P Hayes R.H. Henscheid 
Ruth Hayes Starla Henslee 
Bob Haynes Ryan Henson 
Chris Haynes Jon Hepcda 
Kim Haynes P Sydney Herbert 
Stan Hayward P. Sydney Herbert 
Tony Hazarian Becky Herbig 
Charles Hazel H Jane Herbst 
William Hazeltine Laura Herbst 
Jim Hazen Kerry Herdon 
David Headley Honorable Wally Herger 
Dan Heal Wally Herger 
Adam Healy Hasso Hering 
C W Heath Tim Hermach 
Michele Heavrin Pamela Herman 
Scott B. Hebard Tom Herman 
L. A. Heberlien William T Hermann 
Don Heck Ray Hermit 
Andrea Heckert Jason Hernandez 
Calvin Hecocta Kerry Henndon 
John Heekendorn Andrea Herold 
Bruce Heffington Lois Herr 
Nanacy Hegal Debra L Herrera 
Dulde Heggen Sonja Herrera 
Peter Heide Kevin Herrick 
Doug Heiken lack Herrin 
Mathew Heimburger Randall Herrin 
Hans Heimlich Lynn Herring 
Steven Heinitz Margaret Herring 
Andy Heisey Jara Herschel 
John Heissenbuttel Verna R Hershberger 
J. Held Douglas L. Hershey 
Ollie Held Dr. Dennis Hertenstein 
Caroline E. Heldman Kurt P Herzog 
Les Helgeson Janis Hess 
Dennis Heller John Hesse 
Herb Heller Woody Hesselbarth 
Joseph Heller Richard A. Hesslein Jr. 
Mike Helm Liz Heul 
John Helms Mr. &Mrs. Maurice Heutzenrceder 
John R Helms Ray S. Hewitt 
Jane Helrich Klaus Heyne 
David Helton Brooke Heynen 
Earl Hemmerich Cliff Hickman 
Julie Hernmingson Lorin Hicks 
Dorthy Hemon Michael S Hicks 
Ron Hemond Steven Hiebert 
Drew Hempel Dennis V Higgins 
Fred Henchell James J Higgins 
Haynes Hendee Pat Higgins 
Bert Henderson Patrick Higgins 
BEi Henderson Stacy Higgins 
Dan Henderson Mary Hilbert 
David Henderson Steve Hildman 
Len &Grace Henderson Mary Hildreth 
Pat Henderson Barbara Hill 
Colin T. Henderson, M.D. Bryan K Hill 
Kay Hendricks David K.Hill 
Lori Hendricks Donald Hill 
Fred A Hendrix Mayor Twila Hill 
Noma Hendrix Robert Hill 
Charles Hendry Robert R Hill 
Joyce Hendry Suzanne Hill 
Russ Henly Ted Hill 
Carol L. Henning James M Hilas 
Paul Henninger Allen F Hillery 
Kyler Henningser Muriel W Hilliard 
Reeve L Hennion Leaf Hillman 
Karl I. Hennum Sam Hilt 
Gerald Henrikson Jennifer Hilton 
Anne Henry John Himes 

Lonnie Hinchhliff 
Loren J Hiner 
T. Hines 
Dick Hingson 
Curtis Hinman 
Katre Hinman 
Tod Hinnen 
John G Hinton 
Joseph Hinton 
Lester Hinton 
Steve Hinton 
Janey Hipp 
Fred Hirsch 
Frank Hirst 
David F Hitchcock 
Larry Hoagland 
Elizabeth Hoar 
Lucille Hobble Heimrod 
Johmnie G Hobbs 
Goerge Hoberg 
Wallace T Hobson 
Dave &Cathy Hacker 
Jan Hodder 
Margaret L. Hodge 
Virgil G Hodges 
Monty Hodnett 
Michael Hody 
Larry Hoehn 
Bud Hoekstra 
Rita Hoel 
Nathan Hoerschelmann 
Thomas Hoesly 
Dawn Hoff 
Jim Hoff 
Donald W. Hoffman 
Harlan Hoffman 
Tom Hoffman 
Joe Hoffmann 
David Hofman 
Michelle Hofmann 
Terrance Hofstra 
Tammy Hogaboam 
Karen Hogue 
Steve Hoiarin 
Jerry Hokauson 
Susan Holbek 
John Holden 
L. Holden 
Ed Holder 
MM Holland 
Patricia C. Holland 
Ted Holland 
Eric Hollenbeck 
Elizabeth Holliday 
Lee Hollinshead 
Freda Holloran 
John Hollowed 
Frank M Hoilyman 
Barbara J Holm 
Eva E.Holm 
James Holm 
Morgan Holm 
Tim Holma 
Blair A Holman 
Henry T Holman 
Keary Holman 
Steve Holmer 
Brenna Holmes 
Jenny Holmes 
Susan Holmes 
Robert Holquist 
Brian Holt 
Penny Holt 
John Holzberger 
Tony Holzhauer 

Richard Holzman 
Pam Homer 
David W Hommel 
Lily Hon 
Wendy And Joe Honigsman 
Charles Honsinger 
Drew Honzel 
Steven L Hood 
Ed Hoover 
Marvin Hoover 
Jim Hope 
Chris Hopkins 
Donald E Hopkins 
Donm Hopkins 
John Hopkins 
Edwin A Hopper 
Jim Hopper 
Dr Brian L Horejsi 
Michele Horenziak 
Kermit Horn 
Amy Horne 
David Horne 
ScottHorngren 
Fred Horton 
Hosey Horton 
John J Hortsch 
William J Horvath 
Dennis A Hosack 
Holly Hosford 
Marc Hoshovsky 
Ronald Hosking 
Tom Hosler 
Bob Hostetter 
Tony Hostetter 
Clarence Hostler 
Lori Houck 
Carol R. Houschinsky 
F House 
William L Householder 
Harvey W Houston 
James R Houston 
Larry Hovance 
Bruce Howard 
Dave Howard 
Gary F Howard 
Lyndsey Howard 
Steve Howard 
Susan Howard 
James Howard, Jr 
Duncan Howat 
Caroline Howe 
Lewis A Howe 
David E Howell 
Liz Howell 
Mike Flowell 
Elinor C. Howie 
Rosemary Howley 
Ivan Hoyer 
Reis Hoyt 
Robert Hoyt 
Dr. Robert Hrubes 
Jennifer Huang 
Paul R Huard 
C E Hubbard 
Susan Hubbard 
Leonard Huber 
Kelly Huckaby 
Janice Hudson Md 
Todd Huffman 
Steven LHufford 
Chauncey C Hughes 
Howard Hughes 
Phillip Hughes 
Yvonne M Hughes 
Steven C Hulbert 
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David Hulce 
Fritz Hull 
Arne Hultgren 
Barbara Hume 
Donald L Hummel 
John E Hummel 
Lauretta Hummel 
Florence Humpal 
Cathy Humphrey 
William I Humphreys Jr 
Ola H-umphries 
Rick Hungate 
Mike L Hunsaker 
Buel Hunt 
Ivan Hunt 
Jane Hunt 
LO0Hunt 
Lee 0 Hunt 
Lee 0. Hunt 
S.A. Hunt 
Susan Hunt 
Dr. James L. Hunter 
John Hunter 
Thomas Hunter 
Doug Huntington 
lise Huntley 
Brian Huntoon 
William H Huppe 
Bill Huppert 
Don Hurd 
Vince Hurdely 
Tony Hurliman 
Dean Hurn 
Glory M Hurst 
Jim Hurst 
Denny Hurtado 
Dale Hurter 
Hal Hushbeck 
John Huskinson 
Manuela Huso 
Terry Huston 
Jerald N Hutchins 
George BHutchinson 
Julie Hutmacher 
Kay Hutsell 
Tom Hutson 
Bob Hutton 
Joe Hutton 
Philip D. Huyser 
Andrew Hyman 
Lyle Hymas 
Nick ladaniza 
Franklin Ikard 
Ric llgenfritz 
Aaron Ill 
Bill Imbergamo 
David Imper 
James Ince 
Tom Infusiono 
Timothy Ingalsbee 
Karl Ingebritsen 
Pat lngmire 
Brent Ingram 
Chris Ingram 
Charles Inman 
Edward W Inman 
Frederick R Inscho 
Jay Inslee 
Luis Ireland 
Carollreson 
Lloyd C Irland 
Chris Irvin 
Louis Irving 
Craig Irwin 
David Irwin 

Jill Irwin 
Larry Irwin 
Ward & Lois Irwin 
Terry lsaacs 
Jeffrey lsaacs, Jr 
Chris Isaacson 
Dave Isaak 
Lee lschingen 
Alison Isenberg 
Jenny Ishida 
Arleigh Isley 
Roberta Isom 
Terry Isrinsfield 
Ron Iverson 
Ian Jablonski 
Mary M jacks 
Bruce Jacksavage 
Craig Jackson 
Fred Jackson 
Garsett Jackson 
Joanne Jackson 
Mel Jackson 
Michael Jackson 
Greg Jacob 
Carol Jacobs 
Robert Jacobs 
William C Jacobs 
Audrey G. Jacobsen 
Clarence H Jacobson 
Craig Jacobson 
James Jacobson 
Connie Jacques 
Jonathan Jacques 
Roger Jage 
Hermoine Jahn 
Phyllis Jahn-Posekany 
Mv.jakubein 
Bob James 
David James 
DouglasjI James 
Eunice James 
Helen James 
Jay James 
Jim James 
Jim A James 
Michael A James 
Eric Janes 
Delmar Janson 
Paul Janssen 
Bonnie Jardine 
Brad Jarvis 
Virginia Jan'is 
Joseph Jauquet 
Roe Jaworski 
Jennifer Jay 
Sarah Jaynes 
Nancy Jeboski 
Norma Jeffery 
Karen Jeffries 
John Jelicich 
Carrie Jetsama 
Barry M Jenkins 
Colleen Jenkins 
Eliot H Jenkins 
Aaron Jennings 
David Jensen 
Mani N Jensen 
Ronald L Jensen 
Lisa Jenstra 
Raymond LJerland 
Pat Jermon 
Clark Jerry 
Jennifer Jeskey 
Mr. jester 
Emery E Jett 

John Jewell 
Meredith Jewett 
Ron Jimnenez 
Patrick C Jobes 
Robert Joe, Sr. 
Jeff Joerr 
Wirsing John 
Al Johnie 
Patrice Johnsen 
Allen L Johnson 
Alvin JJohnson 
Alvis Johnson 
Barry W Johnson 
Bill Johnson 
Bobby Johnson 
D. Johnson 
Dan Johnson 
Daniel V Johnson 
Dave Johnson 
David Johnson 
Don E Johnson 
Donald W. Johnson 
Gary D. Johnson 
Glenn Johnson 
Glenn G Johnson 
Gordon Johnson 
Grant Johnson 
Harland Johnson 
Jace Johnson 
Jay Johnson 
Joan Johnson 
Judith Johnson 
Julia S.Johnson 
KNorm Johnson 
Kajsa Johnson 
Katherine Johnson 
Kimberly Johnson 
Loree A. Johnson 
M. Johnson 
Marilyn Johnson 
Norm Johnson 
Oliver Johnson 
P LJohnson 
Paul Johnson 
Phillip Johnson 
Ralph Johnson 
Richard PJohnson 
Steve Johnson 
T.J. Johnson 
Thomas H Johnson 
ValerieJohnson 
Vernie Jo Johnson 
Julia Johnson-Barnard 
Jeff Johnston 
Ralph Johnston 
Robert Johnston 
Scott Johnston 
Tom Johnston 
Carolyn Johnurm 
Wiles Jokela 
Russ Jolley 
Stephen M Jolley 
Steve Jolley 
Bob Jones 
Bruce ClJones 
Carol Lee Jones 
Cary Jones 
Colleen Jones 
David Jones 
Doreen Jones 
Earl Jones 
F.Nowell Jones 
George Jones 
Gerald Jones 
Jacqueline Jones 
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Jeff Jones 
K.Tomiko Jones 
Katie Jones 
Kirk Jones 
Lloyd Jones 
Mary D Jones 
Michael P Jones 
Norma M Jones 
Patricia Jones 
Rebecca Jones 
Robert Jones 
Ronald L. Jones 
Steven H. Jones 
Stuart H Jones 
Terrance Jones 
William A Jones 
Stanley Jones, Sr 
Theo jonkel 
Bradley Jordan 
James Jordan 
Richard Jordan 
Sara Jordan 
Sharen Jordan 
Phlippi Jordi 
Nathan S. Jorgenson 
Lawrence Joseph 
H R Josephson 
Mark Josephy 
Bill Joslin 
Leif Joslyn 
Kim Josund 
Kerry R Joy 
Bonnie Joyce 
Gordon Joyce 
C P Judy 
Cathy Lynn Juliana 
Adrian Juncosa 
Karl A Jungbluth 
Jim JungwIrth 
Anita Juntunen 
P. Jurina Ii 
Eugene Jurosek 
Charlotte M. Jurs 
Rudy Juui 
Penny Kaazmarer 
Penelope Kaczmarek 
Gary K Kahn 
Jeff Kahn 
JohnjI Kaib 
Tanya K~ail 
Thomas KCain 
Ed Kains 
Bill Kaiser 
Rodney Kaiser 
William Kaiser 
Denise Kalakay 
Keith Kale 
Steve Kale 
Rita Kaley 
Tony Kahn 
Sussarn Kaltwasser 
Mara Kalvig 
Sue Karnal 
R Kamar 
Theodore Kan 
Sharon Kanareff 
Dorothy R Kandra 
David Kane 
Ralph E Kane 
Dave Kaney 
Zeng Kangmei 
Lauren Kantor 
Jennifer Kappus 
Joe Karas 
Rachel C Karno 
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Lynda Karns Herold W Kerster Don &Jan Knauer Jim & Cathy Krois 
Joe Karpen
De James Karr 

Robert Kerstiens 
Eletheah Kesarah 

Larry Knauer 
Ralph L Knauss 

Jeffrey J. Kroxna 
Aaron M. Kromash 

James Karr Tim Kesinnger Robin Knauth Keith Kropf 
Bob Karstiens Grace Kessler Karen Knepp David Krueger 
C.M. lKas Paul Ketcham Loni Knievel Harvey Krugness 
Jose Paulo Kastrup Helen Ketchurn Hale Knight Jack T Krull 
Edwin Katlass 
Pierre Katona 

Vickie Kettlewell 
Vern &Pearl Ketz 

Holly Knight 
James BKnight 

Deirdre Kruxnper 
Russ And Carol Krupicke 

Patrice Katz William W Keye Jim Knight David Krupp 
Dean Kaufman David Keyt Mike Knight David Krnuse 
josh Kaufman Ralph Kibbing Erin Kneel David Kruzan 
Sue Kaufman Biane Kidwell Audrey Knott Ling-Yu Kuan 
Dr. Merrill R. Kaufmann William Kier Kepler Knott Gus Kuehne 
Randall Kaufmann Steve Kiljack Richard F Knudson Karl Kuelimer 
CynthialKaul 
James Kauppila 

John Killham 
Kathy Killian 

William H Knudson 
H.E. Knuth 

Eugene L. Kuessner 
Chris Kuhel 

Anna Kaushal Ruby Killsback J. Slane Knutson Francis Kuhle 
Aileen P. Kayo Den Kimball John Knutson Donna Kuhllmnan 
Andrea Kaylor-Gaunt Larry Kimball Pete Knuizen Walter Kuhlmann 
B. Keating Charles Kimbol Sr. E H-Kobernik Carey Kuhn 
Tim Keating Reida Kimmel Paul Koberstein Tony Kuhn 
Michelle Keck J.P. Kimmins Donald BKoch Sharon Kuhnau 
Walter A. Kee 
Jeffry Blaine Keefer 

Gordon Kindler i! 
Betty A. King 

Charles Kocher 
Susan Kocher 

Larry E Kulick 
Barren Kunkelmann 

Patty Keene Brenda King Daniel Kris Koenig Richard Kunstman 
Roy Keene Edward D King Herbert Kohl Richard W Kunstman 
Scott R Keep Jeanette King Jeff Kohnstamm A.]. Kuntze Ii 
Jim Keeton Margaret King Ronald Kokko Alan Kunz 
Walter Kehm Rick King Cheryl Kolander Sue Kupillas 
Mike Kehoe 
Bill Keil 

Tom King 
W. Wayne King 

Ellie Kolozliecki 
James Kolva 

Dr William Kurtz 
Calvin C Kuschel 

William Keina Diane Kingstead G Mathias Kondloff Leona Kusler 
Marilyn Keine Anne Kinnamnan Sam Konnie Chae Kwak 
Margaret Keiser Kimberly Kinnar Kim Konte lR-Chyun Kwak 
Cory Keith Gisela Kinney Nina Lynn Koodrin Thomas Kwiatkowski 
Shirley Keith J. Daniel Kinney Jr David Koen Bruce Labaw 
James Keller 
Jeffery L Keller 
Pamn Keller 

J Daniel Kinney, Jr. 
Billy J Kinzer 
J. Richard Klirag 

Trevor Keep, 
Honorable Mike Kopetski 
Mike Kopetski 

Pierre Labossiere 
Cass Labounty 
Michele Labounty 

Roll Kellerhals 
Harry Kelley 

Mary E. Kirby 
Frank]J.Kirchhoff 

Michael E Koplein 
Allen Kopp 

John Laboyteaux 
Janet Labranche 

Mike Kelley 
Dan Kellogg 

M Kirchmannm 
Kevin Kirchner 

RYkandar Korra'Ti 
Frances Korten 

Kathy Lacey 
Robert TLackey 

Daniel Kellogg
Jill Kellogg 

Judy Kirk 
Kenneth W Kirkman 

K Koski 
Frank Kosko 

Noel Lacombe 
Dwight Ladd 

Patricia R Kellogg George C Kirkniire Virginia Lee Koskoe Doris Ladonne 
Ralph Kellogg N J Kirkmine Peggy Koss Steven tafranchi 
Christoper Kelly Nicholas Kirkmire James Kotcon John Lafrentz 
Dick Kelly Dan Kirkpatrick Bonnie Kothe Henry Lagerngren 
Kent Kelly Kathleen Kirkpatrick Nadia Koutzen Tridia Laggi 
Kevin Kelly Alex Kirnak Nancy Kovach Jennifer Lagier 
Kevin M. Kelly 
Mary Kelly 

K Kironar 
D Beth Kirsch 

James Kovacs 
Nada Kovalik 

Eugene Laiho 
Shirley Laiwa 

Raymond E Kelly Mrs. Kirtz John Kowalczyk James Lake 
Harvey M. Kelsey Phd Gary Kish Dan Kozarsky Harbans Lal 
Mark Kelz Grant Kistler Kevin Kozosyn Roy Lally 
Kathy Kemper John flak James A Kraft Phillip B Lamberson 
Constance Ken Ted Klaseen Richard Kraftjr Cindi J. Lambert 
Reid Kenady Michael Kleczewski Liz Kramer Peter Lambras 
Karl Kenechy Dave Kleiber Anne Krantendlork Kenneith Lammers 
Kalph B. Kennedy Gretchen Klein Richard Krannich CS5 Lamnotte 
Kenneth E Kennedy 
Steve Kennedy 

Lewis L. Klein 
William E Kleiner 

Lowell Krassner 
Fred Kraus 

Steve Lampert 
Judy Lams 

Steve Kennett Robert PKline Lloyd H Krause Kristine tancaster 
David Kenney Sandra Klingel Clarence F Krause Jr Larry Lancaster 
Eldon H Kent Nanci Klinger Alice Krauser Art Lance 
Lavon R Kent Abigail flips Kevin Krefft Richard Lancia 
Peter Kent Kenneth L. Klohn Allen Krege Janet Landauer 
Todd Kepple John Klontz Mike Kreidler Russell Lande 
Donald Kern Madeline Klosterna Jake Kreifick Clara Landiro 
Jim Kerns Bill fluting William Kreuter Lola Landis 
Andy Kerr Lloyd Knapp Paul Kriegal Gene Landolt 
Hudson Kerr Olivia Knapp Ajit Krishnaswamny Sheryl Landon 
Jeff Kershner Chris &Fred Knauer Kris Krohn Julie Landlos 
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Francis S Landrum 
Ron Landsburg 
Gene Landult 
Eric Landus 
Alison Lane 
Chamba Lane 
George Laney 
Bruce Lang 
D.N. Lang 
Eleanor Lang 
Michael Lang 
Steve Langager 
Mrs. Gerald H Lange 
Herb Langin 
Jennifer Langkammer 
Shirley Langman 
Marion Langstaff 
Sean Lanham 
Cecelia Lanman 
Rose M Laporta 
Lawrence Lapre 
Dr. David Largent 
Robert Larimor 
Tom Larkin 
James M Larrew 
Loyd H Larrew 
Brian Larsen 
Eric Larsen 
Tiffany Larsen 
C.E. Larson 
James Larson 
James E Larson 
Janie Larson 
Donna Larson-Bennett 
John Larzabal 
Brian Lasalle 
Mrs. Rodney Lasater 
Mary Frances Lash 
Ali Lassen 
Kenneth A Lathrop 
Robert G. Lathrop 
John Lattin 
T Bruce Lauber 
James Laughton 
Elmer Laulainer 
Alan Launer 
Robert Laury 
Gene Lawhorn 
Kristin Lawler 
Mark Lawler 
Tom Lawler 
Julia St. Lawrence 
William T Lawrence 
Micheal Layes 
William Layman 
Libbi Layton 
Orval R Layton 
Roy Layton 
Cathlie Lazier 
George Lea 
Jeff Leach 
Stan Leach 
Kathy Lear 
Mark Lear 
Sean Leary 
Daniel M. Leavell 
Stewart Lebaron 
Feicia Lebow 
Robert Lecarter 
Dan Lechefsky 
Jim Lecky 
Cherie SLeclair 
Paul E Leder 
Ray Ledgerwood 
Tyler Ledwith 

Carolyn Lee 
David Lee 
Debbie Lee 
Edward Lee 
James & Arline Lee 
James M Lee 
Jeff Lee 
Lynden Lee 
Michael E Lee 
Nancy K Lee 
Patrida Lee 
Robert Lee 
Susan J. Lee 
Thomas C Lee 
Tom Lee 
Vivian Lee 
Robert E. Lee Jr 
Linda Leeman 
Phil Leen 
Kim Legendre 
Laura Legere 
Delle Ann Lehman 
Mary Kate Lehman 
Erin Lehner 
Ira Leifer 
Michelle Leifer 
Sara A Leiman 
Larry Leistritz 
Doug Leisz 
Eric Lemberg 
Richard E Lemmer 
Virginia Lemon 
Bill Lemons 
William B.Lemosy 
James M Lenihan 
Charles BLennahan 
Spencer Lennard 
Robert Lennihan 
lay Lensch 
Dave Leonard 
Diana Leonard 
Scott Leonard 
Sharon Leonard 
Thomas R. Leonard 
Robin Leong 
Louis A Lepry Jr 
Jay Letto 
Kevin Leveille 
Barbara Levesque 
Chuck Levin 
Elinor Levin 
Elinor A Levin 
Flo Levine 
H. Robb Levinsky 
Charlotte Levinson 
Rebecca Levison 
Bob Levy 
Deborah Levy 
Meredith Levy 
Peter Lewendal 
Chris Lewinski 
Abigail Lewis 
Barry Lewis 
Brad &Sylvia Lewis 
Carol Lewis 
Charles S Lewis 
Jack W Lewis 
James Lewis 
Jeff Lewis 
Julie Lewis 
Kenneth BLewis 
Rob Lewis 
Steve Lewis 
Vivian Leymon 
John Liang 

Rich Libby 
Louis Liberante 
Karen Liberman 
Terri Libert 
Pete Liddell 
Suzy Liebenberg 
BLieberman 
Susan Liebowitz 
Leon Liegel 
Scott Lieurance 
Jamie Liggiti 
G.J. Lightheart 
Tim Lillebo 
Tim Lilledo 
John Lilly 
Rich Lincoln 
John &Penny Lind 
Bobbi Lindberg 
Mike Lindberg 
Vickie Lindeman 
Jodi Lindgren 
Rod Lindholm 
Eric Lindquest 
Robert Lindsay 
Lasheer Lineberry 
Susan Linksvayer 
David A Linsdell 
Darrell Linton 
Nancy Linton 
Malcolm Lionel 
Mark Lipe 
Byron E. Lippert 
Bruce Lipphe 
Bruce Lippke 
Eric Lipschulte 
Lynaia Liptak 
Gary Lisman 
Peter List 
Marc Liverman 
Charles Livingston 
Edward G Livingston 
W. G. Livingston 
Curt A. Livingston, Sr 
Rebecca Lloyd 
Melinda Uuellar 
Robert Loberg 
Carolyn Lochert 
Richard Lochner 
Byrd A Lochtie 
Leonard E Lockert 
Anne Lockette 
Chenani Lockwood 
Jeff Lockwood 
P R Loe 
Felix Loeb 
William Loeber 
Dayna Loeffler 
Jim Loesel 
Robert D Lofgren 
John Lofton 
Joan Loftus 
Ted Loftus 
Beth Logan 
William R. Logue Jr. 
Roger Lohmann 
Christopher Lohrey 
Robert Lombardi 
Gregg Lomnicky 
Charles Londo 
Jon Loney 
Bernard Long 
Donald E Long 
John Long 
Kathleen Long 
Kenneth R Long 

Michael Long 
Robert A Long 
Jason Longstodrf 
Connie Lonsdale 
Mary A. Loomis 
Ray Looney 
David Lopeman 
Matthew Loper 
Charlene Lopez 
Robert Lopresti 
Mrs. Loranz 
Frank Losekoot 
Trevor Losey 
F D Lospalluto 
F B Lotspeich 
Marilyn Loucks 
Tim Louk 
Barbara/John Lourance 
Don W. Love 
Ruth L Love 
Patricia Loveland 
Cheri Lovre 
P.R. Low 
Cayde Lowery 
Robert Lowery 
Mike Lowry 
Mildred E. Lowry 
Patti Lowry 
Terry Loyer 
Jane Lubchenco 
Joyce Lubold 
Greg Lucas 
Paul Lucas 
Susan Lucas 
Alan A Lucier 
Patrida Luck 
Margaret J.Lucy 
David Lueders 
Ann Lufkin 
Dale Lubman 
Debbie Lukas 
Peter Lukas 
Vertone Lukone 
Ira D Lurnan 
Michael D Lund 
Bob Lundberg 
Jan Lundberg 
Paul Lundquist 
Tom Lundquist 
Eric Lundquist, Esq. 
Kathy Luther 
M. Luther 
Rick Lutkemeier 
Catherine Lutz 
Julie Lutz 
Gary Lybrand 
Mark A. Lyczak 
A Lykens 
Cy Lyle 
Michael Lyman 
Bonnie Lynch 
Colin Lynch 
Elsa Lynch 
Lisa Lynch 
Renee Lynch 
Tom Lyon 
Robert B. Lyons 
Dale D Lysne 
Wayne Maahs 
Michael & Denise Maas 
Scott Maben 
Henry D Mabie 
Janice Mabin 
Wally Mac Dougall 
Nancy MacHugh 
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Gene Maclnnes leanetteMar Elizabeth Mattex Patrick McDaniel 
Tom MacKey Andrew Marcado Dean Matthews Karen McDermaid 
StephenR.Macatee M PMarchak DennisMattingly TimMcDevitt 
Andrew Macdonald 
Ernest Machen 

Patrida Marchak 
Wes Marchbanks 

R. Brett Matzke 
Jim Maupin 

Gary L McDonald 
David K. McDougall 

Nancy Machugh 
Nancy M Machugh 

Dr. Richard Marconi 
David A Marcum 

Janet Maurer 
Louis Maurer 

lan McElroy 
Kevin McElwee 

Seth Macinko Kevin M. Marek Elizabeth Mauro Dennis McEwan 
Douglas A Macinnis Mikka Margolias Robert Maus Charles McGIlurey 
Suzanna Mack Ariana Marilino Reuel Maxfield Patrick McGinnis 
Ken Mackenzie Art Marinaccio Robin Maxfield Rose McGinnis 
Mark Mackenzie Stephen Mark , Tracey May Deborah McGookin 
Andrew J Mackie 
Jill Mackie 

Tony Markee 
Robert Markeloff 

Carol Maybe 
Marylyn Mayhew 

Laura McGouwty 
J Robert McGowan 

Paula Mackrow 
Kathleen Mackushial 
Dianna Macleod 

Doug Marker 
Bill Markham 
John Marks 

Cindy Maynard 
Mark Maynes 
Melanie Mayock 

Martha McGowan 
Rocky McGowan 
Michael McGreevy 

Jerry Macleod 
John Macnair 

Josh Marks 
Jules Marks 

John Mazur 
Dave Mazza 

Jamlin McGyer 
Richard McIntyre 

BiEMacneil Lionel A. Marks Fran Mazzara Noel McJunkin 
Diann Macrae Mary Markus Joe Mazzini Tim McKay 
Mike Macrae Missa Marmalstein PhilMcAfee RobertMcKellar 
Hal Macy Richard E Marquardt Dennis Mc Ateer Mike McKenna 
Patty Madden 
Jeff Madsen 

William L Marre 
Dana Marsda 

Bud Mc Cafferty 
William Mc Call 

Ronald McKenna 
Steve McKenna 

Larry C Maechler James Marsh Kate Mc Carthy Bill McKenzie 
Martin Magana Joan Marsh Kevin Mc Carthy Rua McKeon 
Charles Magee Jr 
Bria Maggio 

Norm Marsh 
Patty Marsh 

Vein Mc Collum 
Andrew Mc Conkey 

George McKinley 
Faye McKinnon 

DaveMagin RobertMarsh ArtMcCormack RebeccaMcLain 
Marie Magleby Albert Marshall Edwin Mc Cullough Eileen McLanahan 
E D Magietta 
David Magney 
Mike Mahan 

Amy Marshall 
David B.Marshall 
Dwight Marshall 

Ron Mc Cullough 
Glen Mc Daniel 
Lisa Mc Dermid 

Fergus McLean 
Melvin McLeod 
Tillina McMasters 

Sean Mahoney Jim Marshall Robert Mc Gregor Mr. &Mrs. James L McMullen 
Mike Mail Amy Martin Tim Mc Kay Catherine McNamara 
Robin Maille Anne Martin Theresa Mc Kenty James E McNeil 
Dova M Maine Dan Martin Robert Mc Kinlay Larry E. McNeill 
Jim Mair 
Eugene I Majerowicz 
Harry M Majors 

Erika L. Martin 
Jean-Guy Martin 
Joe Martin 

George Mc Kinley 
J.P. Mc Mahon 
Barbara Mc Nally 

Walt McNeill 
Robert L McNitt 
Erika McPhee 

Shelley Majors Judi Martin Marianne Mc Neely John McPherson 
Sokhuntea Mak Laurie J Martin Hollan Mc Swain Allen McQuillan 
Thomas H Makey R F Martin Mary Mc Swain Harry W McWhorter 
Judy Malach 
Rod Malcom 

Tee Martin 
Peter Martin lii 

Tom McAdams 
Dave McAllister 

Carol McWilliams 
Judy Mccarthy 

Jim Mallory Brandi Martinez Oscar L McAllister James Mccauley 
Thomas Dean Mallory 
James D Malone 

Dennis Martinez 
Jim Marty 

Elaine McAndrews 
Ken McAndrews 

Jim Mccauley 
Bonnie Mccay 

Ed Maloney Tim Marty George McBath David Mcclain 
RobertMalouf Sarah Marvia Kevin McBfirney Linda Mcclure 
Mario S Mamone Mike A Marvier La. M. McBride Chester Mcconnel 
Gary Man SJ. Marvin Regina McBride Harold Mccorlde 
Stephen R Mance Kate Marx Anna McCain Mccrae 
John Mancinelli Kit Marx James A McCall Robert Mccrorie 
Art Mand John Marzuff Thelma McCarley Dr. Bruce Mccune 
Eric Mandel Gene Mash DougMcCarty Jim Mcdermott 
Jonathan Manero Sonya Maslenikov Jim McCauley Margene Mcgee 
Frank Mangels 
Ron Mangis 

Bob Mason 
Larry Mason 

Glenda McCellum 
David McClain 

John H Mcghehey 
Glen J Mcguire 

Herb Manig Marlene Mason J. Doyle McClure Mike Mckay 
John Mankowski Patti Mason Nichole McCollum Robert Mckelvey 
Charles Mann Tad Mason R M McCollum Mark Mckelvie 
Cliff Mann 
Mariann Mann 

Patricia G Massy 
G L Masters 

Diana Y McColm 
George McColm 

Dan Mckenzie 
Don Mckenzie 

Michael F. Mann Jim Mastne Michael McComb Tom Mckemn 
Brandt Mannochen 
Becca Manor 

Joey Mataya 
Joseph A Matejka 

Grant McConnell 
Mavis McCormic 

Professor William Mckillop 
Steve Mclellan 

Kim Manoskian Chris Matera Anna McCormick Laurie Mcleod 
Jose Manquest Joseph Matesa, Jr. Donald McCovey David A Mcmahan 
Byrne C Manson 
Lee Marie Manuel 

Tom Mathieson 
John R Maticich 

A.M. McCoy 
Cathrine McCracken 

Jeff Mcmahan 
Judy Mcmakin 

Evan Manvel 
Maya Many Moons 

D Matrin 
Phil A Matson 

Alex McCuady
Russ McCurdy 

Margaret Mcmillan 
A.B. Mcnabney 

Suzanne L. Manzer Alan Matsuno Tim McCutcheon Cyrus M Mcneely 
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Mike Mcqueen 
Rocky Mcvay 
Jim Mcvey 
Christine Meade 
Doug Meade 
Barbara Meades 
Jim Meadland 
Kimberly Meais 
Magdalena Medina 
Roger Meehan 
Susan Meeker-Lowry 
David Meeks 
Erv Meeks 
Charlie Mehoner 
Lorez Meinhold 
Marsha Meister 
Feder Melanie 
Jon Melby 
Mark Meleason 
Ella Melik 
Ella M Melik 
Dan Melin 
Shirley A Mellor 
Dan Melton 
Joseph Melton 
Donald Mench 
Olaf Mend 
Chris Mendoza 
Ron Meneses 
Andrea Menges 
Johnson Meninick 
Peter Mennen 
Kurt Menning 
Glenn Menzie 
Mark Mercier 
Max Merlich 
Stephen Merlino 
Edward C Merlo 
Melinda Merrick 
Robert Merrill 
Scott Merriman 
Jack Merris 
Regna Merritt 
Pat Mersman 
John Merz 
E Charles Meslow 
Richard Messenger 
David J Messerle 
David Messerschmidt 
Rob Messick 
Louis Messmer 
Ed Metcalf 
Roger Metcalf 
Greg Metcalfe 
Ed Mettler 
Bob Metzger 
Harry Metzger 
Robert E. Metzger 
Rachel Metzing 
Paul Meunch 
Chris Meurer 
Dan Meuse 
MichaelMeuser 
Robert BMeuser 
Bill Meyer 
Bruno C Meyer 
Carolyn Meyer 
Gary Meyer 
Jane Meyer 
Mirra Meyer 
Philip Meyer 
Richard Meyer 
Billie Meyers 
Linda Meyers 
Paul R Meyers 
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Richard Meyers 
Jim Michaels 
Norm Michaels 
Nicole Michel 
Henry &Donna Michelbrink 
David L Mickelson 
David SMickelson 
Ross Mickey 
Bill P Micsan 
Dale Middleton 
Darryl Middleton 
Jim Middleton 
Susanne Mierisch 
Mike Mihelich 
Elaine H Mikkelsen 
Susan Mikulka 
Frank Mileham 
Mike Miles 
Marvin Milibrent 
Don Mill 
Deborah Millais 
Kdndra Millam 
Pamela Millar 
Homer Millard 
Stephen Millard 
Ronald Millen 
Alan F. Miller 
Andy Miller 
Bo Miller 
Cathie Miller 
Clark L Miller 
Cory C Miller 
Daphne Miller 
Earl A Miller 
Edward G. Miller 
Gale Miller 
Greg Miller 
Jade Miller 
James Miller 
James G Miller 
Jennifer Miller 
Jerome Miller 
Joseph A Miller 
Larry Miller 
Linda Miller 
Marion Miller 
Mark Miller 
Mark L. Miller 
Rachel Miller 
Randy Miller 
Rick And Nora Miller 
Robert Miller 
Robert G Miller 
Ronald Miller 
Roy L Miller 
Samuel M. Miller 
Shawn Miller 
Sue Miller 
Susan Miller 
Valerie Miller 
Walter Miller 
Weston Miller 
Robert E Miller Jr 
Robert L. Miller, Jr 
Joseph L. Miller, Jr., M.D. 
Rhonda L. Millett 
Betty JMills 
Chris Mills 
Jeremy Mills 
Joyce Mills 
Mac Mills 
Dr. Kelsey Milner 
Eleanor Milner 
Gregory J Miner 
Erin Minewa 

Kara Minor 
Beth Miroballi 
Jim Minra 
Jeff Mischleinsky 
Thomas Misshiewicz 
Chris Mitchell 
David W Mitchell 
Dr. Curtin Mitchell 
John Mitchell 
Karen Mitchell 
Lorenzo Mitchell 
M J Mitchell 
Margaret L. Mitchell 
Ray Mitchell 
Alan Mitchnick 
Fred Mittleman 
Rita C. Mittleman 
Jeff Mize 
Marv W. Mizell 
Marvin W Mizell 
Richard Mizgorski 
Karen E. Mock 
Timothy Moder Phd 
Ralph Modine 
Jerry Modugno 
Stephen A Moen 
Patrick Moff 
Jacqueline L Moffatt 
Sharla Moffeit 
David Moffet 
Alden Moffett 
David Moffett 
David R Moffett 
Carl Molesworth 
Dusty Moller 
Jay Molly 
Pat Molnar 
Steve Moines 
Barbara Monagle
David Michael Monasch 
Carol Monders 
Carol Eileen Mone Page 
David R Monett 
Helene Monking 
Edward T Monks 
Bruce Monroe 
Warren W Monroe 
Pat Montanio 
Gregg Montararo 
Joyce Montgomery 
Sam Montgomery 
Yevonne M Montoya 
John Montre 
Pete Montson 
Blair Moody 
Jean Moody 
Judith Moody 
Della Mae Moon 
Rick Moon 
Victor Moon 
Alah Moore 
Allan Moore 
Brad Moore 
Daron Moore 
Diane K Moore 
Erin Moore 
Frances Moore 
Frank Moore 
Jack Moore 
John Moore 
Karen Moore 
Ken Moore 
Laurel Moore 
Patricia Moore 
Stewart Moore 

Tam Moore 
James F Moore Jr 
Virgil Moorehead 
Elsia Morales 
Jenna Moran 
Kelly D Moran 
Tina Moran 
Elliott Morashe 
Heather Morgan 
James Morgan 
John Morgan 
Joyce Morgan 
Karen Morgan 
Susan Morgan 
Frandis Morgan-Gallo 
Chris E Morganroth Iv 
Mark R Morgans 
Chris Morgenroth 
Terry Morgenroth 
Carolyn R. Morillo 
Nancy Morin 
Ray Morin 
Russ Moritz 
Cliff Moriyama 
Tonia Moro 
ScottMonrell 
W. R. Morrill 
Chris Morris 
Dale W Morris 
Don Morris 
Earl W Morris 
Frank Morris 
Thomas J. Morris 
Warren V Morris 
Clark Morrison 
Dan Morrison 
Jan Morrison 
Lynn Morrison 
P Morrison 
Peter Morrison 
Richard Morrison 
Jenifer S. Morrissey 
Leo B Morstad 
Jill Mortenson-Eurle 
Che Mortimer 
Tom Mortimer 
Bob Morton 
Kenneth D. Morton 
Jean Morwick 
Robin E. Moser 
Nick Mosey 
Barbara Mossman 
Brian Mostue 
Karl W Mote 
Pat Motiff 
Melissa Motyka 
Lola Moulton 
Stephen Mountainspring 
Bob &Jan Mountjoy 
Clinton Moyer 
Steven Moyer 
Susan Moysa 
A Mroz 
T. V. Mszar 
William Muckleroy 
Robert Mueller 
John Mueller, M.D. 
Deanna Mueller-Crispin 
Scotty Muira 
Cal Mukumoto 
Bill &Marilyn Mull 
Lila Muller 
Jeff Mullins 
David Multer 
William E Mulvihill 
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Dan Mummey Rick Nelson James D Noteboom Patrick Oloughlin 
Miss Munger Robert Nelson Chester Novak Eldon Olsen 
Joseph Muniz 
Bill Munn 

Roger Nelson 
S Kim Nelson 

Glenn Novak 
Kenneth Novak 

George 0. Olsen 
Jane Olsen 

John Munson Terry Nelson Brid Nowlan Jeff Olsen 
Joseph S Munson 
Nancy Munson 

William R. Nelson 
John Nemecek 

Mary Ellen Noyes
Mark Nuetumann 

Lee Olsen 
Shawn K Olsen 

Akira Murakami 
Jane Murdeck 

Roger Nesbit 
Roger W Nesbit 

Martin J Nugent 
Carmen Nukala 

David Olson 
Harvey Olson 

Martin Murie 
Quinn J Murk 
Deborah Murphy 
Edward C Murphy 
Florence Murphy 

Dale Nesbitt 
Priscilla Nesbitt 
Ryan Nesbitt 
David Nesmith 
Alam Ness 

Robert Nunes 
Michael Nunley 
Dianan Nutting 
Cheryl Nyberg 
Christopher Nye 

Ken Olson 
M. Olson 
Maurice H Olson 
Olaf Olson 
Susan Olson 

Sarah Murphy 
Sharon Murphy 
Phyllis Murra 

Steve Ness 
Jack Neuman 
Vernon L Neustel 

Cliff Nyman 
Todd Nystrom 
Randal 0 Toole 

Thomas E. Olson 
Thomas P. Olson 
David P. Olson Jr. 

Chip Murray Carrie Nevin Dave O'Bannon John Omaha 
Donna Murray Barbara New Jerry W OYBrien Richard L Omdahl 
L Murray RobertFNewbold John O'Brien Morgan Omdal 
Luda Murray 
Patty Murray 
Sonja Murray -

John Newkirk 
Lamar Newkirk 
Alex Newman 

M O'Brien 
Mike OYBrien 
Tim O'Brien 

Kelly Onell 
Larry Onisto 
Dian Onker 

T R & W L Murray
Kitt Murrison 
Rene Murry 
Robert R Musci 

Dan Newman 
Samuel A Newman 
Dan Newton 
Gairy Neynolds 

Sue O'Bryan 
Ernie O'Byrne 
Michelle O'Byrne 
Winifred E O'Connor 

Andrew Oram 
Guy Orcutt 
Harry L Orem 
Anne Orlando 

Victor Musselman 
DuaneMusser 

Glenys Nichol 
PaulaNicholls 

Mary OYDay 
JackO'Donnell 

Patrick Orleman 
RobertS. OrmondM.D. 

Robert Muth Bob Nichols Dennis O'Gorman Chris Ororco 
George Mydegger Chad Nichols Gerti O'Gorman Donald G Orr 
Jacqueline Myers 
Jeffrey Myers 
Nancy Myers 
Stephanie Myers 

Erin Nichols 
Judith Nichols 
Lyle Nichols 
Gayle P Nicholson 

Dan O'Keefe 
Janelle O'Keeffe 
Kerry O'Leary 
The O'Malleys 

Jerry D. Orr 
Christopher Orsinger 
Orlando R Ortega 
R. Marriner Orum 

William G Myers Ill 
Mrs. Melvin C. Myers, Jr. 

Louise Nicholson 
Wes Nicholson 

George O'Nale 
Roger O'Neal 

Marian BOrvis 
Erik Osborn 

Jerry Myey 
Jim Myron 

Ken Nickolai 
David Nickumr 

Terry G OYNeall 
David OYNeil 

Janice L Osborn 
Ken Osborn 

Leo L Naapi Billie D Nicpon Jim OYNeil Lee C Osborne 
Bud Nadeau Vern Nield Elizabeth O'NeDl-Nelson Bill Osburn 
Amanda Nadik E Nielsen John O'Neill Ramona Osburn 
Doug Nadvornick 
Virginia Naes 

James Nielsen 
James E Nielsen 

Kelly O'Neill 
Patrick ONeill 

M/M Charles Osenton 
Louise Osman 

MichaeltNagler
Richard Nagy 

James W Nielsen 
Kelly C Niemi 

Suellen O'Neill 
Dean O'Reilly 

Paul R. Osmer 
Mark Oster 

Yoshio, Grace, Dan Nakamura 
Barbara Nakata 

Dick Nikolai 
Shanmon Nilea 

Kelli O'Sullivan 
Jim OToole 

Ralph Osterling 
MarkOstwald 

James J Nally Elena Nilsson Jim OConnor Venice Oswald 
Phil Nanas Robert Nisbet Don Oakes G L Otis 
Al Nasby 
Dave Naslund 

M. Ruth Niswander 
Dee Nitzel 

Pat Oakes 
David Oaks 

Jerry Otis 
Rose C. Ott 

Anna Marie Nathan D. Brad Niven Philip Obbard Noel Otten 
Joe Nation Chandra Nixon Ted And Lola Oberman Mark Ottenad 
Ciark L Natwick 
Lyle N Nauman 
Richard Nauman 
Rich Nawa 

Michael Nixon 
Michael V. Nixon, J.D. 
Wade Nkrumah 
Marvin BNoble 

Mel Oberst 
Paul Obes 
Sean Oconner 
Patrick W Oconnor 

Jean Ottinger 
Ivy Otto 
Jerry Otto 
Chuck Ouray 

Richard Nawa 
Dave Neads 
Harold Neare 
Russ Nebon 
Clamore P Needham 
Allen W Neff 

R. D. Noble 
Levin Nock 
Brianne Nohra 
Joan Noice 
Rose A. Norberg 
Thelma Norcross 

Steve Odell 
Bernadette Odyniec 
Pam Ogborn 
Charlie Ogle 
Thomas A Okeefe 
Cathie Olcott 

Evelyn R Ousterhout 
Craig Overby 
Christine Overdeveset 
Gary Overdorff 
Gary J Overman 
James Overstreet 

John Neiger 
Dusty Nellis 
Cara Nelson 

Barbara Norcross-Renner 
Greg Nordlumd 
Bernice Norman 

Loy Olcott 
Alexander Oligivie 
Annie Oliver 

Jake Overton 
Jim Overton 
Scott Overton 

Chalotte Nelson Julie Norman Chad Oliver Carl M Owen 
Earl Nelson 
George Nelson 

Cheryl Norrington 
Dr. Dan Norris 

Chadwick Dearing Oliver 
Chris Oliver 

Donald L Owen 
Jon Owen 

Joseph Nelson 
Kenneth R Nelson 

Logan Norris 
G R Norton 

Stuart M Oliver 
Whitney Anne Oliver 

Richard Owen 
C. Owens 

Kim Nelson 
Michael A Nelson 

Greg Norton 
Matthew Norton 

Dal Olek 
Dennis Olmstead 

Cheryl Owens 
Jim Owens 

Raymond Nelson Reed Noss Craig Olofson Rose M Owens 
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Donald C Ownbey 
Mark Ozanich 
Stacy Pabich 
Felice Pace 
David Pacheco 
Marion Pack 
Ed Packee 
Bob Packwood 
Wayne Packwood 
Dr. Rick Page 
Floyd Page 
Dezh Pagen 
Kathleen Pair 
Don Palko 
Bruce Palm 
Eddie Palmanteer Jr 
Mark Palmer 
Tom Pansky 
Joan Paranka 
Suzanne Pardee 
G.A. Parker 
Jeremy Parker 
John Parker 
Peter Parker 
Ronald R Parker 
Vivian Parker 
Julie Parkhurst 
Aida Parkinson 
Donald Parks 
John Parks 
Michael J Parks 
Steve Parks 
Randall J Parmelee 
Don E Parmenter 
Alan Parolini 
Elsie M Paroz 
Damian Parr 
Maria Parson 
Mark S Parson 
Mr. &Mrs. William Parson 
Charles Parsons 
Glen Parton 
Lona Parton 
Michelle Partridge 
Peter C Passof 
Ann Passovoy 
Guy Pasteur 
Blood Patawa 
Deidre Pate 
Frank Patrick 
John J Patrick 
Marty Patten 
Sam Patten 
Doug Patterson 
Jean Patterson 
John Patterson 
Nellie Patterson 
Stacy Patterson 
Suzanne Patterson 
WJ Patterson 
Joe Patton 
Lowell E Patton 
Mitch Patton 
Raymond Patton 
Susan Shree Patton 
William W Patton 
Gari-Anne Patzwald 
Tom Pauken 
James H Paul 
Martha Paul 
Mrs. Phillip Paul 
Lewis Deane Paulson 
Victor G. Paulus 
Linda Pauly 
David Pavelchek 

Warren Pavlat 
Warren H Pavlat 
Tony Pavone 
Bob Paylor 
Claire Payne 
Ms. Marty Payne 
Val Payne 
Jere Payton . 
Hugh Paz 
Sonny Paz 
Mark And Connie Peabody 
Leslie Peacock 
Patrida Peacock 
Ross Peacock 
W Pearcy 
Audrey Pearson 
Barbara Pearson 
Natasha Pearson 
Richard A. Pearson 
Merilee Peay 
lerd Peck 
John Peck 
Marialyce Pedersen 
Norman Pedersen 
Douglas Pederson 
Dick Pellissier 
Sandi Peloquin 
Randy Pelton 
John H Penas 
Norman R Pendell 
Suzanne Penegor 
Allen J. Penn 
Christian Penn Sr 
Kadonna Pennell 
Jan Penney 
Teya Penniman 
Thomas M Penpraze 
Angie Peoples 
Bob Peoples 
Ryan Perella 
Laurel Perestam 
HoUy Perez 
Susan Perin 
Kazie Perkins 
Linda Perkins 
Alyson Perlimutter 
Hugh Perrine 
Mary M. Perrine 
Ron Perrow 
Clay Perry 
David A Perry 
Nancy Persian 
Douglass Perske 
Paul T Persons 
Alex Peru 
George Pess 
Boyd Peters 
Jim Peters 
Muggins Peters 
Robert Peters 
Scott Peters 
Ed Petersen 
John Petersen 
Karen Petersen 
Mike Petersen 
Beth Peterson 
Brena Peterson 
Charles Peterson 
Elly Peterson 
Everett Peterson 
Gene Peterson 
Keley Peterson 
Kristin Peterson 
Milton &Florence Peterson 
Phil Peterson 

Thomas Peterson 
Vernon Peterson 
William W Peterson 
Frank Petree 
M. Pettier 
Alice Pfand 
Fred Pfeil 
Jeanette Phelan 
Joan Phelan 
William Phelan 
Chris Phelps 
Dennis Phelps 
Lester Phelps 
Lincoln Phllfippi 
Barbara Phillips 
Charles Phillips 
Don Phillips 
Julie A. Phillips 
Lee Phillips 
Mark Phillips 
Mark E Phillips 
Matthew Phillips 
Mr. &Mrs. Jeffrey Phillips 
Red Phillips 
Stephen Phillips 
Bonnie Phillips-Howard 
Mr. And Mrs. Bill Phipps 
Steve Phome 
Robin Picahessy 
Paul Piccirilli 
Bill Pickell 
Juanita L Pickett 
Eric Pierce 
Gladys Pierce 
Herb Pierce 
Larry G Pierce 
Melinda Pierce 
Paul Pierce 
Carol J. Pierce Coffer 
Greg Pierson 

Milton G Pierson 
Ric Pierson 
Richard Pierson 
Harry Pierson Jr 
Dan Pietila 
Delores Pigsley 
Louis Piha 
Cathie Pike 
John A Pike 
Robert Pike 
Kate Pilacky 
Michael Pilarski 
Brian Pilcher 
Jeanny Pilgreen 
William Pilhofer 
Marc Pilisuk 
Kory Pilkey 
John Pillarella 
David Pilz 
M. Nelson Pinola 
Matthew Pioterek 
Malcom Pious 
Edward Pischedda 
Jim Pissot 
Gloria Pitner 
Sherry Pittam 
Alan Pittman 
Russell Plaeger 
Theodore BPlair 
Elaine Plaisance 
Jean Plaisance 
John Platt 
Rob Plotnikoff 
Stan Plowman 
Brian Pluckebaum 

Robert R Pluid 
Cindi Plummer 
Richard Plummer 
Martin C Plyler 
Bhagwati Poddar 
Patrick Poe 
William J Poitras 
Roscoe & Wilma Poland 
Kelly A. Polgirr 
Danne W Polk 
George Polk 
Lavelle Polk 
Douglas Pollock 
Glenn Pollock 
Kim Pollock 
John Ponce 
Garner L Pool 
Kathy Poole 
Richard R Pooley 
Dennis Pope 
M.D. Poper 
Delores Porch 
Paul Porch 
Paul Poresky 
Samuel C Porter 
Brian J. Posewitz 
Tina Posner 
Dr. Mary Poss 
Gary BPosson 
Warren A. Post 
Violet Postle 
Dan Postrel 
Craig Potter 
David Potter 
Harry Potter 
John Potter 
Warwick Potter 
Timothy Potts 
Tonya Potts 
Steve Potwin 
Vincent Poulin 
Andrew Poulos 
Charlotte Poulos 
Charles Powell 
Jacque Powell 
Jessica Powell 
Roger A. Powell 
Teresa A. Powell 
L Power 
Dan Powers 
James Powers 
Jeff Powers 
Jennifer Powers 
Jim Powers 
Julian Powers 
Bob Powne 
Rick Prairie 
Laurel Prairie-Kuntz 
David Pranghofer 
Carol Pratt 
George W. Pratt 
Charles Pregler 
Jean C Prendergast 
John G. Prentiss 
Chris Prescott 
Doris Presley 
Kathy Prest 
Brooks Preston 
Eric M Preston 
Ruth D. Preston 
Marc Prevost 
Marc E. Prevost 
Ron Pribble 
Arthur Price 
Donna Price 
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Distribution 
Jeffrey S Prime Kathy A Rathbun Joann Reynolds Mark & Tina Robbi 
Susan Prince 
Scott E Pringle 
Virginia & Bruce Pringle 

Carol M Ratko 
Geoffrey Rauch 
Marcella Rauscher 

Dennis Reynvaan 
James E Riback 
Robert Ribe 

Al Robbins 
Cydney Robbins 
Dick Robbins 

John Prior 
Daniel Pritchett 

Peter Ravella 
Richard A. Rawson M.D. 

Tom Ribe 
Colette Rice 

Eugene K. Robbins 
Richard Robbins 

Cheryl Probst 
James D Proctor 

Richard Ray 
Steve Rayline 

Donald K Rice 
Jan Rice 

Travis &Kristen Robbins 
Emily Roberson 

Mike Propes Peter Rayment Jonathan Rice Chris Robert 
Beverly Prosser Alice Raymond Mike Rice Archie Roberts 
Alan Prouty Charles P Raynor Candice Richard Barabara Roberts 
David Prow Rick Re B.Richards Chad Roberts 
Randy Prowell Larry Read Barrie Richards Dale Roberts 
Kathy Pruitt 
Elliot Prussing 
Nicholas Pryce 

Shirlee Read 
David Reade 
Ms Gloria Reading 

Gary Richards 
Kenneth Richards 
William H Richards 

Grover Roberts 
Grover W Roberts 
J.Mark Roberts 

Eric Pryne Peg Reagan Harold Richardson James Roberts 
Ron Ptolemy Jan Real Helen R. Richardson James D Roberts 
Mrs Helen N Puckett David Rebhus Janice Richardson Jean C Roberts 
Carol Pufalt Fran Recht Jonathan Richardson Jon A Roberts 
Joseph PugleLi 
Mark Pullen 

Claudia Rector 
Joyce Rector 

Judy Richardson 
Len Richardson 

Mark Roberts 
Patircia Roberts 

Dave Purcell Mark Rector Mrs. Michael Richardson Robin Roberts 
Micahel Purcell Greg Reddell Russell Richardson Sarah Roberts 
Chris Purnell 
Margaret Purves 

Betty Redenbaugh 
Roger Redfem 

Brandy Richartz 
Clarence Richen 

Susan Roberts 
R. Chad Roberts, Phd 

Joseph Puzo John Redi John Richenberg Daniel Robertson 
Charlotte Pyle Nicole Redi Ilene Richman Dave Robertson 
Vincent Pyle 
Paul Pyscher 

Gerry Reece 
Annabelle F Reed 

Merle Richmond 
Erich Richter 

Doug Robertson 
Joanne Robertson 

Steven Quarles Daryl E Reed Gretchen Richter Joseph Robertson 
Peter C Quast 
Stephen Quesenberry 

Jacob L Reed 
Mike Reed 

Joe Richter 
Martha Ricker 

Josephine Robertson 
Lance Robertson 

Harold Quesnel Ralph Reed Fred Rickert Louise Robertson 
Louise Questad Ron Reed Steve Riede Elaine Robin 
Judith Quincey 
Michael Quirte 

Sam Reed 
Steve Reed 

Cynthia Riegel 
Ann Riesled 

Amy Robins 
Mrs. L. Robins 

Andrea Quong 
Donald P Raab 
Ted Rabern 
Paul Racette 
John S. Radford 
Amy Ragsdale
Charles C Raines 

Deborah Reeder 
David H Rees 
Peter Rees 
G K Reese 
Randy Reeve 
Stanley Reeve 
Richard Reeves 

Corey Riggle 
Ruth E.Riggles 
Bob Riggiman 
Gordon Miln Riggs 
Larry Riggs 
RJ Righetti 
Jeanne Riha 

Andy Robinson 
Bob Robinson 
Brian Robinson 
C. Robinson 
E. Dale Robinson 
Foster Robbie Robinson 
George Robinson 

Charles C. Raines Wendell Reeves Bill Rihn Gladys Robinson 
Charlie Raines 
Shelby Rallis 
Steve Ralph 
Mark Ralson 
Danny Rambo 

Theodore W Regier 
John F Reginato 
Kris Reichenbach 
Michael R Reichenbach 
Frank Reichmuth 

Joseph Riker 
David Riley 
Eric Riley 
Geoffrey Riley 
Jules Riley 

Larry Robinson 
Matthew Robinson 
Peggy Robinson 
Robert Robinson 
Russell Robinson 

Tim Ramirez 
Len Ramp 
Aaron Ramsdell 
James Ramsdell 
Erin Ramsden 
Fred Ramsey 

Dennis Reid 
Patrick Reid 
Roger Redel 
C Rein-Ziglinski 
William Reiner 
Hilary Reinert 

Paul Riley 
Thomas E. Riley 
Tony Riley 
Gerald Rilling 
Hans Riuling 
Jeanne Ring 

Scott Robinson 
Timothy Robinson 
Tom Robinson 
Frank Robison 
Dave & Donna Rocha 
Catherine Rockwell 

Jeff Ramsey 
Lloyd Ramsey 

Forest Reinhardt 
Troy Reinhart 

Jim Ringeberg 
Abe Ringel 

Gloria Rodgers
Keefe Rodgers 

Ramseyer 
Avis Rana 
Nate Ranger 
Steve Rankin 
Christopher Ransom 
John Rapf 

Joan Reiss 
Allen W Reitan 
Michael P. Reitenour 
Gerhard Reitz 
Dr. Marcel Rejrnanek 
D. Reksten 

Fred L Rinne 
Paula Risler 
Dale Risling, Sr 
Carl Rist 
Barbara Ritchie 
Glen A. Ritter 

Robert R Rodriguez 
Bob Rodriques 
Emery Roe 
Nancy Roeder 
Terry Roelofs 
Harlan & TM Roff 

Tim Raphael 
Andrew G. Rapin 
Valerie A Rapp 
Steven Rappe 
Anette Rardin 
William H Rasband 

David Relman 
Michel D Remington 
Dorothy Renda 
Byron Rendar 
Doris Renick 
Rich Renouf 

Victoria Ritts 
Charles JRitzman 
Jennifer Rivais 
Armand T. Rivard 
Robert Rivers 
Walter Rivers 

Hazel-Louise Rogers 
Irwin W Rogers 
Jim Rogers 
John Rogers 
Joyce Rogers 
Kelly JRogers 

Patrida Rasco 
Jay L Rasmussen 
Mark Rasmussen 
Beatrice Rasof 

Dave Renwald 
Jeff Repurt 
Chris Revaz 
Efrain 0 Reymagu 

Norman Riviere 
Fred Rix 
Peter Rizzo 
Martha Roach 

Nadya Rogers 
Wilma Rogers 
John Rogerson 
Robert Rohde 

Donald W Rasor Harvey F Reynolds Brad Roback John Rohe 
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Cynthia Rohkamm 
Richard B Rohl 
Dan Rohlf 
Lori Rolander 
James L Rollier 
John Rollin 
Len Rolph 
Gary Rolyn 
Judy Romans 
Roger Romans 
Kot, R.P.F. Ron 
Robin Ronan 
Mike Ronjoin Jr 
Paul Rood 
Bill Roody 
Terry Root 
FL Rose 
Greg Rose 
Kevin Rose 
Michael Rose 
Toni M Rose 
Ray Rose, M.D. 
Helen Rosenau 
Richard Rosenberg 
Michael Rosenberger 
Barbara Rosenkotter 
Gerritt Rosenthal 
Roger Rosentreter 
Ross 
Barry Ross 
Carl Ross 
Gordon G. Ross 
Paula Ross 
Steven Ross 
W R Ross 
Barry Roth 
i lerb Roth 
Donna Rothell 
Mark Rother 
Noah Rothering 
Robin Rothman 
Erika Rothum 
Reg. Rothwell 
John Roulac 
Frances Rouley 
Ruth Roundy 
Glen Rouse 
Frank L Roush 
Lynda Roush 
Paul Roush 
Rouvaishyana 

Nick RoVanda 
Blake Rowe 
Roy &Jean Rowe 
Kathleen Rowen 
njames Rowin 
Melanie Rowland 
T W Rowlett 
Gloria M Roy 
James P Royce 
Edward Rubendall 
David Rubin 
Christopher Rudd 
Jason Rudd 
Daniel Rudie 
Jim Rudnick 
Derek Rudolph 
Louis RRudolph 
Diane Rueck 
Jon Ruler 
Allan E Rumbaugh 
Steven SRumrill 
Debbie Runyen 
Barbara Rupers 
Greg Rupert 
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Milly Rupert 
Rafael Rupert 
Michael Rupp 
Peter Ruschmeier 
Dr. John Rushin 
Ernie Rushing 
Geoffrey Ruskin 
Joseph Russ 
Dave Russel 
Jessica Russel 
Chris Russell 
Dawn Russell 
Deborah Russell 
William P Russell 
Jerry Rust 
John Rust 
Kurt Rusterholz 
K. I. Rutan 
Allen T Rutberg 
Lawrence Ruth 
David Rutledge 
Michael D Rutledge 
Mark C Rutzick 
Jesse Ryan 
Lynn Ryan 
Richard J Ryan 
Peter Ryce 
Thane Ryland 
Bob Rynearson 
Gary Rynearson 
Jean Rystrom 
Dave Sabala 
Rod Sabin 
Matt Sabo 
Emil Sabol 
Ron Sadler 
John Saemann 
William D Sagaser 
Sharon M. Sage 
A.W. Sagun 
Janet Sailer 
William A Sally 
Lori Saladana 
Jose Salazar 
James Salfen 
John Sally 
Steve Salter 
Stephen Saltonstall 
Per Samestrom 
Donna Samms 
Barbara Samora 
Dr. Al Sample 
Neil Sampson 
Edward Sampson lii 
Dr. Fred Samson 
Steve Samuelson 
Donald Sanborn 
Dorian Sanchez 
Chris Sanclement 
Craig Sandberg 
Jack &Sandee Sandberg 
Dean Sanden 
Robert H Sander 
Bernard Sanders 
Garth Sanders 
Jackie Sanders 
Jacob Sanders 
James Sanders 
Michael Sanders 
Rebecca S.Sanders 
Ivan W Sanderson 
Becky Sandford 
David Sandknop 
Mary Sandner 
Florence Sandok 

Joseph Sanery 
Dan Sanford 
Mervin Santos 
Ralph Saperstein 
Eric Sapp 
Arthur Sappington 
Kim Sarao 
Robert L Sarina lii 
Shane Sartor 
Laurie Sasaki 
Jay Sather 
Terre Satterfield 
William Sattler 
Virginia Sauders-Mason 
Susan Saul 
Harold Saunders 
Lynora Saunders 
Katie Sauter 
Art Savage 
Ja Savage 
John Savarese 
Dave Sawyer 
Fred Sawyer 
Mark Sawyer 
Mike Sawyer 
Rick Sawyer
Joseph Sax 
Carrie Saxifrage 
Allen H. Saye 
Steve Saye 
Loralei Saylor 
Stephanie Scanlan 

Nicole Scardigno 

Lacretia C Schacht 

Daniel A Schack 

C. Thomas Schaefer 
Richard &June Schaertl 
Roger Schafer 
Julie Schafers 
Mr. &Mrs. Clarence Schaffer 
Stan Schaftlan 
Carleton Schaller, Jr. 
Regan Schallhorn 
Marianne Scharping 
H. Schaus 
Chris Scherer 
Gary E Scherer 
Harriet Scheuber 
Sally & Roger Scheusner 
Brad Schiermer 
Dr. Peter Schiess 
Penny Schiller 
Laurie Schimmoeller 
John Schinnerer 
Margaret Schirato 
Lois Schlaefer 
Dave Schlip 
Robert Schmelzer 
Chad Schmidt 
Dave Schmidt 

-	 Fred Schmidt 
Jennifer Schmidt 
Kim Schmidt 
Kristin N Schmidt 
Kurt Schmidt 
Nancy J. Schmidt 
Owen Schmidt 
Tim J Schmidt 
Erich Schmips 
Dave Schmitt 
Rolf Schmitt 
Terry Schmitt 
Rolland Schmitten 
Carol Schneider 
Curt Schneider 

Phillip Schneider 
Stephanie/Jerry Schneider 
John A Schnittker 
Marylou &Roger Schnoes 
Denise Schod 
Arthur G. Schode 
David Scholz 
Wendy Schon 
Mildred &Lenore Schoor 
Bob Schramek 
Richard Schramm 
Anthony Schreck 
Larry Schrenk 
Naomi K Schrock 
Gary Schroeder 
Mary Schroeder 
Juergen Schroeer 
Greg Schroer 
D 1Schubert 
Anna M. Schuller 
Rose Schulte 
David Schultz 
Henry Schultz 
Milton Schultz 
William &Nadia Schultz 
Stephanie Schulz 
Joseph A. Schuster 
Diane Schvaneveldt 
Melissa Schwarg 
Elinor Schwartz 
Kerry L. Schwartz 
Marcy Schwartz 
Marianne Schwartz 
Rev. Luther E. Schwartz 
Shirley Schwartz 
Bob Schwarz 
Leslie Schwarz 
Carl H Schwarzenberg 
Dr. Wallace Schwass 
Tina K Schweickert 
Linda Schweikert 
Jason Scopel 
Bill Scott 
Dr. Carol P. Scott 
Eric Scott 
Henry D Scott 
Imogene Scott 
James Scott 
Jeanie Scott 
John A Scott 
Jon Scott 
Kathleen Scott 
Molly Scott 
Pat Scott 
Roger Scott 
Trevor Scott 
Wayne Scott 
William Scott 
Dan Scottie 
Robert G Scrafford 
Michael Scuderi 
Tim Scullen 
Mary Scurlock 
Tara Sczpaniki 
Brad Seaberg 
John H. Seabrook 
Alice Seagle 
Donald F. Searcy 
Jennifer Searie 
Sarah Searing 
Robert Searles 
Ed Seaveg 
Keven Ann Seaver 
Irene M Seavey 
Sara Sebby 



Distribution 

Office Of The Secretary Jon Sheldahl Cheryl A. Simpson Kathy Smith 
Roger A Sedjo 
Jerry Sedlak 

Dan Shell 
Jennifer Shellenberg 

EJ. Simpson 
Lloyd Simpson 

Katie Smith 
Kelly L Smith 

Richard Sedy Michael Shellenberger Steve Simpson Kent Smith 
Dr. Michael C Seeborg Allen Shelton T A Simpson Kevin Smith 
Alana Seeley George Shepard Joseph R Sinai Lanette Smith 
Clark W Seely Stephen R. Shepard Zen Sinar Leonard W Smith 
Leslie Riley Seffern James Shepherd Gerrit Sinclair Licia W. Smith 
Laura Sef tel 
David Segel 

Jay Shepherd 
Susan Sheppard 

Brian Sindt 
Wes Sine 

Lila Smith 
Linda Smith 

Nicole C. Seinfeld Victor M Sher Paul Singelyn Linton Smith 
Phillip J. Seisler Ann Sherburne Steven W. Singer M.S. Maureen Smith 
Janis Sekera Kevin Sherer John Singlaub Megan Smith 
Steven E Self Kazuko Sheridan Dean Sippy Michael T. Smith 
G M Selin William Sherlock Mike Siracuse Mike Smith 
Steve Selin Edward S Sherman W.A. Sirotak Patricia A. Smith 
Luke Seisbret Jeffrey G Sherman Kenneth Sisco Prudence F. Smith 
Wayne Sell John M Sherman Ruth Sisko R J Smith 
Jameson D Selleck Brian R. Shero, Ph.D. Paul Sisson Rebecca Smith 
Robert W Seliman Jay Sherrerd Bobbie Jo Siverson Richard Smith 
Wade Semeliss Dan Sherwood Lori Sjostrand Richard L W Smith 
Monica Semeram Dennis Sherwood Tom Skeele Robert Smith 
Lester Seri Kim Sherwood Charles Skinner Robert F. Smith 
Bob Serina Noralee Sherwood Paul Skirvin Robert S Smith 
Gene Serr Kelley Shidds Ronald 0 Skoog Phd Robin Smith 
Peter Serririer Ann Shields Michael H Skrip Russell P Smith 
Carrie Sessarego Elizabeth Shiff Christy L Skurski Sandra Smith 
Cathy Sevems 
Maje Seward 

Doug Shinneman 
Thomas R Shiolas 

Kevin Slack 
Tim Slater 

Sheryl Smith 
Susan Smith 

RJ Sewell Arthur Ship, M.D. Lisa Slates Suzanna Smith 
Debra Seydoux Teresa Sholars Charles Sleicher Terry Smith 
Shahram Seye Din-Noor 
Debra Seyler 

George Shook 
Jane Shoop 

Anna Stemmer 
Johathan Slemier 

Tony Smith 
WalterSmith 

Dick Seymour Lauren Shoor Mark Slezak Zane G Smith Jr 
Leslie Shaehelford Jason Shoot Mike Slizewski Calvin H Smith Sr 
Amy Shafer 
Robert K Shaffar 

Steve Short 
Eric Shott 

Ruth Slottiman 
Robert Slub 

Peter Smolenski 
Karen Smyer 

Jim Shaffer 
Lonnie Shaffer 
Mark A Shaffer 

Susan Shriner 
Rose Shulman 
Earl Shumaker 

AnnSmall 
Pat Small 
Fred Small\ 

ArthurSmyth 
J Douglas Smyth 
Lawrence Snell 

Sue Shaffer Connie Shumway Linda Smathers John Snelling 
John Shaffer, Jr Marguerite Shumway Colleen Smedley Susan Snetsinger 
Corkee Shaffstall Bernard Shunk Tom Smegal Craig BSnider 
Chandra Shah Melvin Shuster Jenny Smelko Barry Snitkin 
Rob Shaklee 
Margaret Shannon 

James A Shute 
Jim Shute 

Earl W Smiley 
Alexandra Smith 

Dan Snook 
Kym Snow 

Gerry Shapiro George Sibley Andrew D Smith Bob Snyder 
Rebecca Sharietzs Isabel Sickels Andrew T Smith Bryan Snyder 
Ron Shark Jean Sidall Brian Smith Doug Snyder 
Thomas Sharkey Jean L Siddall D G Smith Ryan Snyder 
Deepiaa Sharma 
Steve Sharnoff 

Mark Siegel 
Richard D Siegel 

Daniel A. Smith 
Dennis Smith 

Sally-Ange Snyder 
Veronica Soady 

Gary Sharp 
Lynn Sharp 

Louis Siegmund 
John C. Siemens 

Dolores E. Smith 
Donna K Smith 

Bill Sobieralski 
William J Sobolewski 

Diana Sharps Alex Sifford Dottie Smith Karen Socher 
G H Sharrer Mark Sigel Dr Andrew Smith Lawrence Soderline 
David Sharron Roy Sigfridson Duane Smith Richard F Sohn 
Donald Shaw Karen A. Signell E Linwood Smith Rick Sohn 
Gary Shaw Laura Siitari Edward M Smith Jana Sokale 
James H Shaw Pete Sikora Elizabeth Smith S E Solberg 
Lois Cherry Shaw 
Stuart Shayne 

Beth Silbergeld 
Ellen Sflge 

Eric Smith 
Ernest E Smith 

Cynthia Solia 
Andrea J Solomon 

George Shayrow Dan Silver Emestine Smith Chuck Solomon 
Christopher Shays Jill Silver Fred Smith Stan Solomon 
April Shea 
Jennifer Shea 

Daniel Olias Silverman 
David Silverman 

Gary Smith 
George Smith 

Ed J. Soltes 
Sari Sommarstrom 

Mike Shea Bob Simmons Gordon Smith Mark Sommer 
Martha Shear Forest W. Simmons Harriett Smith Scott Sommer 
Walt Shearard Elmer RSimmons Sr Howard E Smith Brett Sommermeyer 
Ross Shearer 
Russell Sheets 

Ray Simms 
Bridgett Simon 

J. Randolph Smith 
Jason Smith 

Perle Sondergaard 
Scott W Sonner 

R M Sheffer Matt Simonns Jeanette Smith C. Soott 
Janice Sheinbaum 
Joe Sheirbon 

Rachel Simons 
Bernard L Simonsen 

Jennie Smith 
Joan Smith 

Mary Lou Soscia 
Nancy Sosnove 

Craig Shelby Dave Simonsen Joni Smith Enik Sotka 
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Jon A Souder 
Steve Souder 
Michael Souderi 
Cindy E Souders 
Michael Soule 
Ray C. Soule' 
Leonard A South 
Dr Wm E Southern 
Christine Southwick 
Darlene Southworth 
Jason Spadaro 
Glen Spain 
Steve Spangle 
Ann Sparks 
Jerry G Sparks 
Ida Spaulding 
Sidney P Spaulding 
E.Joyce Spear 
Jim Spear 
Michael I Spear 
Steven M Speich 
John Spellman 
Bruce Spence 
Clay Spencer 
Dorothy A. Spencer 
Elaine Sperbeck 
Jonathan C Spero 
Barry Spicer 
Carle Spicer 
Larry Spielbusch 
Dale Spier 
Jim Spitz 
Susan A. Spofford 
Ron Spomer 
Richard Spotts 
Terry Spreiter 
Mark Sprengel 
Dottie Spring 
Richard K Spring 
William Spring Jr. 
Jim Springer 
John Springer 
Thad Springer 
RobertSproul 
Anne W Squier 
Clover Squiers 
RobertSranco 
Jeffrey St. Clair 
Rev. Sharron St. John 
Diana St. Marie 
Monica Staar 
Tom Stabe 
Dr. George M. Staff 
Robert Staff 
Dick Stafursky 
Robert Stagg 
Andy Stahl 
CL Stahl 
Alan Stahler 
Gale Staley 
Jay Stallman 
Jean Stain 
Mike Stamon 
Cheryl Stancill 
James Stand 
Rick Standiford 
IR Standley 
Sam Standring 
Richard IStanewick 
Christopher Stangland 
Francna Stanton 
Jasmin Star 
Paul E Stark 
Roland B.Stark 
B Bond Starker 

Aaron Starkey 
Scott Starkey 
Todd Starkweather 
Tom Stave 
Charles & Donna Steadman 
Donna Steadman 
Tim Steames 
Todd Stecher 
Allen Steck 
Tom Stedman 
John D Stednick 
Argon Steel 
Brent S Steel 
Jim Steele 
Kim Steele 
Michael Steele 
Robert Steele 
Tammy Steele 
William K. Steele 
Mary L Steffensen 
Adam Steinberg 
Lynda K Steineir 
Becca Steiner 
Morton Stelling 
Casey Stemple 
Eugene F. Stensager 
Ernest Stensgar 
Andre Stepankowsky 
Johanna Stephen 
David Stephens 
Iola D Stephens 
Jeff Stephens 
John Stephens 
M. Stephens 
Sarah &John Stephens 
Tom Stephens 
Catherine Stephenson 
Dave Stere 
Yvonne Sterioff 
Jillian Sterling 
Richard Sterling 
Thomas S Sterling 
Bill Stern 
Nancy Stem 
Nicholas D. Stem 
Hlilgard Oreilly Sternberg 
Jan Sterner 
Michael E Sterrenburg 
Tnina Sterry 
Mcconnell Steven 
Arthur Stevens 
Bradford T Stevens 
Debbie Stevens 
John Stevens 
Martin Stevens 
Naki Stevens 
Preston Stevens 
Susan Stevens 
W Rex Stevens 
Barb Stevens-Newcomb 
Dennis Stevenson 
Pat Stevenson 
John Steward 
Betty And Ervin Stewart 
Bruce Stewart 
Frank Stewart 
Robert Stewart 
Tom Stewart 
Jeff Stier 
William C Stiles 
Kristen Stilwell 
Walter Stipe 
Dale A Stirling 
Polly Stirling 
Gary Stivers 

Allan Stockman Francie Sullivan 
Julie Stofel James Sullivan 
Lisa Stoffregen William Sullivan 
Harlan Stolks John M Sully 
Bill &Jane Stone Virginia Sully 
Edwin H. Stone Daniel Suman 
Eric LStone Bruce Summers 
George Stone Carl M Summers 
Greg Stone Debbie Summers 
Jeff Stone Eric Summers 
Larry Stone Mile Summerville 
Mike &Karen Stone Patricia Sumption 
Ned Stone R S Sund 
Richard Stone Patricia Sunster 
Pamela Stoner Superintendent 
Ron Stoppler Gyan Surija 
Keith Storey Donald M Sutherland 
Jeanne E. Storh Bob & Sharon Sutton 
Fred Stormer . Michael Sutton 
Denise Stotsenberg Ruth S. Sved 
Daniel Stotter Alida Sverdsten 
Benjamin B Stout Paul Svoboda 
Floyd Stout Ron Swan 
John C. Stout Jr. Tina Swan 
Larry Stoutenburgh Diane Swanby 
Richard Stoutenburgh Cami Swanson 
Arthur M Stover Camille Swanson 
Dawn Stover Carolyn Swanson 
Kim R Stowe Cindy Swanson 
Anne Strand John R Swanson 
L Strand Jay Swartz 
Charles G Strang Leahe A. Swayze 
Don Strasser Douglas Swcd 
Gregory A Stratton Patricia Sweazy 
Jake Stratton Brendon Swedlow 
Lewis P Stratton Ann Sweeney 
Steve Stratton James M Sweeney 
Bob Straub Dan Sweet 
Evelyn Strauss Jason Sweet 
Scott Strayhan Jean Sweet 
Larry Streeby Debby Sweeten 
Bill Street David Sweetman 
Rachel Street Donald M Sweig 
Sarah Street Chris Swenson 
Shelley Strege Al Swift 
Natasha Strelchik Rick Swift 
Evelyn Streng A.]. Swigert 
Ernst Strenge Carol P Swiggett 
Donna Stricklin Al Swindell 
James Stringer Keith Swindle 
Loretta Stringfellow Mark Swing 
Westlay Stringfellow Kristi Swisher 
Dan Stroh Norm Swords 
S. Stroiney Nicholas Szatkowskd 
Jane Stromberg Jeffrey Szmania 
Mandie Strong CATHERINE TRASK 
Ted Strong Mike Taff 
William Strong Dave Taliaferro 
Cody Stroud Frank Tallerico 
Loren Strunk Pat Talley 
Gilbert Stuart Tim Talley 
Melissa Stuart Terry Tang 
Judy Stubbert Jerry Tangren 
Chris Stubbs Liz Tanke 
Kevin Stubbs Jack Jay Tannehill 
Linda Stumpff Phoebe A. Tanner 
Ryntha Sturges Chris Tapp 
Mark Sturnick Veral Tarno 
John Stutesman Gary Tarpley 
Jon Stutz Ann M. Tattersall 
Suraphol Sudara Merritt Tayla 
David Suddjian Alice Taylor 
Colleen Sudekum Billy Taylor 
Jill Suhy Bob Taylor 
Deward And Vera Sullivan Clifford Taylor 
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Daniel Taylor Karen Thompson Steve And Linda Tremain Charles P Van Epps 
Douglas Taylor 
Harry A Taylor 

Karen E. Thompson 
Mike Thompson 

Sandy Trenhoim 
Joan Trent 

John E Van Gorkom 
Ron Van Handel 

Janice Taylor Rebecca Thompson Rev. Melanie Trent Susie Van Kirk 
Jennifer Taylor Rod Thompson Joel/Lionel Trepanier Hegar Van Laurel 
Kathryn Taylor Ry Thompson Susan M Treu Liz Van Leeuwen 
Lauren M Taylor Solveig A Thompson Barbara Tripodi Grant Van Pelt 
Linda Taylor Sunny Thompson Ruth Troetschler Louise Van Sijil 
Rob Taylor Susan Thompson Michael Tronquet Joan Vance 
Steven Taylor Terry Thompson Joan Trower Robert Vance 
Barbara Taypoluk Thor Thompson Robert Troxel Ken Vance-Borland 
Peter Teague Todd Thompson Michael R Truax Dianna Vancoppenolle 
RuelTeague Tom Thompson Eloise J Truce Matthew Vander Haegen 
Al Team Wendell J Thompson Steve Trudell Dick Vander Schaaf 
Jo Ann Teas William Thomson Todd D. True Loren Vanderbeek 
Dennis Teeguarden Dale Thornburgh Nancy Trueblood Barry M Vanderhorst 
Paul Teensma James Thome Eric Trued Bill Vanderpole 
Peter D Teensma Kim Thorpe Louis Truesdell Dick Vanderschaaf 
Mike Tehan Grant Thorsett Patrick Truman P. Vanderven 
Michael Tekel Michael Thraen Russ Truman Zarn Vanderwiel 
Kenny Telesco 
Gladys Tellechea 

Jim Thrall 
David Thureson 

Jon Trunz 
Forest Trust 

Gerald VaneHei 
Frank Vanhorn 

Patrick Tempel Lana Thurston Stanley Tryon Bob Vanleer 
Stanley A Temple James J Tice Richard A Tubb Philip Vannucci 
Owen L. Tendick Steven Tichenor Linda Tuccl Robert R Vanorden Jr 
Markus Tengesdal
Susan Terence 

Edward R. Tilton 
Warren H. Timmerman 

Mark Tucker 
Rosemarie Tucker 

Glenn Vanselow 
Jack Vansyoc 

NiteiTerhanian Patricia Timmins Chris Tuffli Evelyn Vantil 
D. Terlene Aaron Tinkle Tom Tungate Michael Vanzandt 
Kenneth Terpening Isabel Tinoco Chuck Turley Patrice K. Varela 
David Terry Thomas E Tinsley Jr Robert Turnage Daniel E Varland 
Leona F. Terry Mark Tipperman Beth Tuner Tom Varley 
Terhaar Terry Doug Tippett Callie Turner Dick Varney 
Thomas E Terry 
Verne & Clara Terwilliger 

Janis Mohr Tipton 
John Titland 

Chitra Turner 
David P Turner 

Carol Varsano 
Espy M. Vaughn 

Steve Tesch Julie Titone Dayton Turner Frank Vaughn 
Sue Testin Russ Titus Dick Turner Gary Vaughn 
Dennis Teuney Jim Tobias Larry Turner Harry Vaughn 
Robert Teunion Inga Tocher Lisa Turner Martin Vaughn 
Joel Thacker Dale Todd RobertTumer Robert Vaughn Piersol 
Pat Thayer Jim Todd Tom Turner David Veale 
T. Thayer Irvin E Toler William Turner Leonard Vedder 
Dr. Harry Theirs 
Bill Theis 

John V Toman 
Pat Tone 

E Clark Tuthill 
Merritt Tuttle 

Denise Veeck 
Steve Vegos 

Don Theoe David Toner Thomas M. Twedt Mr. Vein 
Georgette Theotig 
Richard Theuring 
Dave Thies 

Chris Topik 
Lewis E. Topper 
Glenn Torbett 

William A. Tweedie 
Mike Tye 
John Tyger 

Thomas M Velvin 
I Vent 
Carol Ventgen 

Gwen Thoele Mayo Torgerson Diane Tyink Greg Verret 
Charles Robert Thom Sr 
Allen Thomas 

Ron &Joann Toro 
Isauro Torres 

Erich Tyler 
Torrey Tyler 

T Verrier 
Victor Versteeg 
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GLOSSARY
 
Those definitions in this glossary followed by the term FEMAT are taken directly from Chapter IX, 
Glossary, of the Forest Ecosystem Management Assessment Team's report, ForestEcosystem Management: 
An Ecological,Economic, and SocialAssessment, which constitutes Appendix A of this SEIS. 

50-11-40 Rule - One of the standards and guidelines of the Interagency Scientific Committee strategy 
designed to provide dispersal habitat for northern spotted owls on lands outside reserves. Calls for 
maintaining 50 percent of forested land within each quarter township (9 square miles) in forested 
condition with stands of trees averaging at least 11 inches diameter at breast height and with a stand 
canopy closure of at least 40 percent. FEMAT 

Abiotic - Referring to the absence of living organisms. 

Activity Center [Spotted Owl Activity Center] - An area of concentrated activity of either a pair of 
spotted owls or a territorial single owl. 

Aquatic Ecosystem - Any body of water, such as a stream, lake or estuary, and all organisms and 
nonliving components within it, functioning as a natural system. FEMAT 

Accretion - The process, driven by plate tectonics, whereby the continental margin grows by addition of 
ocean crust and sediments at a subduction zone. FEMAT 

Adaptive Management - A continuing process of action-based planning, monitoring, researching, 
evaluating, and adjusting with the objective of improving implementation and achieving the goals of the 
selected alternative. 

Adaptive Management Areas - Landscape units designated for development and testing of technical and 
social approaches to achieving desired ecological, economic, and other social objectives. FEMAT 

Administratively WithdrawnAreas - Areas removed from the suitable timber base through agency 
direction and land management plans. FEMAT 

Age Class - A management classification using the age of a stand of trees. FEMAT 

Age-Class Distribution - The area in each age class of trees across a forest watershed, stands or any other 
area of consideration. 

Air Quality Related Values (AQRVs) - Values within Class I areas, such as visibility, biological diversity, 
and water quality, that under the Clean Air Act, should be protected from the adverse impacts of air 
pollution. 

Alevin - Newly hatched salmon or trout with exterior yolk sac residing in the gravel prior to emergence to 
the stream. 

Allowable Sale Quantity (ASQ) - The gross amount of timber volume, including salvage, that may be 
sold annually from a specified area over a stated period in accordance with management plans of the 
Forest Service or Bureau of Land Management. Formerly referred to as "allowable cut." FEMAT 

Alluvial - Originated through the transport by and deposition from running water. FEMAT 
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Alternative - One of several policies, plans, or projects proposed for making decisions. FEMAT 

Anadromous Fish - Fish that are born and rear in freshwater, move to the ocean to grow and mature, and 
return to freshwater to reproduce. Salmon, steelhead, and shad are examples. FEMAT 

Arthropods - Invertebrates belonging to the largest animal phylum (over 800,000 species) including 
crustaceans, insects, centipedes and arachnids. Characterized by a segmented body, jointed appendages 
and an exoskeleton composed of chitin. 

Associated Species - A species found to be numerically more abundant in a particular forest successional 
stage or type compared to other areas. FEMAT 

Attainment Area - A geographic area in which the level of a criteria air pollutant meets the federal 
standards set by the Environmental Protection Agency. A single geographic area may have acceptable 
levels of one criteria air pollutant but unacceptable levels of other criteria pollutants, which means an area 
can be in both attainment and nonattainment status at the same time. 

At-risk Fish Stocks - Stocks of anadromous salmon and trout that have been identified by professional 
societies, fish management agencies, and in the scientific literature as being in need of special management 
consideration because of low or declining populations. FEMAT 

Banding - Marking with a band for identification. 

Biogeography - Traditionally, the study of the distribution of plants and animals in their environment 
over space and time. In recent years, this term has included the interactions between humans and the 
ecosystem. 

Biological Diversity - The variety of life forms and processes, including a complexity of species, 
communities, gene pools, and ecological functions. FEMAT 

Biomass - The total quantity (at any given time) of living organisms of'one or more species per unit of 
space (species biomass), or of all the species in a biotic community (community biomass). FEMAT 

Board Foot - A unit of measurement equal to an unfinished board 1 foot square by one inch thick. 

Bryophytes - Plants of the phylum Bryophyta, including mosses, liverworts and hornworts, characterized 
by the lack of true roots, stems and leaves. 

Buffer - As specifically defined in the FEMAT Report, used in the context of marbled murrelet standards 
and guidelines: a forested area located adjacent to suitable (nesting) marbled murrelet habitat that reduces 
dangers of having sharply contrasting edges of clearcuts next to such habitat. Dangers include risk of 
wind damage to nest trees and young, increased predation, and loss of forest interior conditions. 

Bureau of Land Management (BLM) Administered Lands - Oregon and California railroad lands (O&C), 
Public Domain (PD), Coos Bay Wagon Road (CBWR), acquired lands, and split estate (Federal Minerals). 

Candidate Species - Those plants and animals included in Federal Register "Notices of Review" that are 
being considered by the Fish and wildlife Service for listing as threatened or endangered. Two categories 
that are of primary concern: Category I - Taxa for which there is substantial information to support 
proposing the species for listing as threatened or endangered. Listing proposals are either being prepared 
or have been delayed by higher priority listing work. Category 2 - Taxa information indicates that listing is 
possibly appropriate. Additional information is being collected. FEMAT 
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Canopy Closure - The degree to which the canopy (forest layers above one's head) blocks sunlight or 
obscures the sky. It can only be accurately determined from measurements taken under the canopy as 
openmgs in the branches and crowns must be accounted for. FEMAT 

Cant - A log slabbed (milled) on one or more sides. 

Categorical Exclusion - Under the National Environmental Policy Act, those actions that are categorically 
excluded from documentation in an environmental analysis or environmental impact statement (40 CFR 
1508.4). 

Cavity Nester - Wildlife species, most frequently birds, that require cavities (holes) in trees for nesting and 
reproduction. FEMAT 

Class I Areas - National Parks or Wildernesses that receive the greatest air quality protection under the 
Clean Air Act's Prevention of Significant Deterioration (PSD) Program. 

Closely Associated Species - A species is designated as "closely associated" with a forest successional 
stage if the species is found to be significantly more abundant in that forest successional stage compared 
to the other successional stages, if it is known to occur almost exclusively in that successional stage, or if it 
uses habitat components that are usually produced at that stage. FEMAT 

Cluster - An area that contains habitat capable of supporting three or more breeding pairs of spotted owls 
with overlapping or nearly overlapping home ranges. FEMAT 

Coarse Woody Debris (CWD) - Portion of a tree that has fallen or been cut and left in the woods. Usually 
refers to pieces at least 20 inches in diameter. FEMAT 

Code of Federal Regulations (CFR) - A codification of the general and permanent rules published in the 
Federal Register by the Executive departments and agencies of the Federal government. FEMAT 
Commercial Thinning - The removal of generally merchantable trees from an even-aged stand, usually to 
encourage growth of the remaining trees (see definition of Even-aged Silviculture in the glossary in 
Appendix A). FEMAT 

Conferencing - A process that involves informal discussions between a federal agency and the Fish and 
Wildlife Service or the National Marine Fisheries Service under Section 7(a)(4) of the Endangered Species 
Act regarding the impact of a federal action on proposed species or proposed critical habitat and 
recommendations to minimize or avoid the adverse effects. 

Congressionally Reserved Areas - Areas that require Congressional enactment for their establishment, 
such as National Parks, Wild and Scenic Rivers, National Recreation Areas, National Monuments, and 
Wilderness. FEMAT. These are also referred to as Congressional Reserves. 

Connectivity - A measure of the extent to which conditions among LS/OG forest areas provide habitat for 
breeding, feeding, dispersal, and movement of LS/OG-associated wildlife and fish species (see LS/OG 
Forest). FEMAT 

Consultation - Formal consultation is a process that occurs between the Fish and Wildlife Service or the 
National Marine Fisheries Service and a federal agency that commences with the federal agency's written 
request for consultation under Section 7(a)(2) of the Endangered Species Act regarding a federal action 
which may affect a listed species or its critical habitat. It concludes with the issuance of the biological 
opinion under Section 7(b)(3) of the Act. Informal consultation is an optional process that includes all 
discussions, correspondence, etc., between the Fish and Wildlife Service and the federal agency, or the 
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designated nonfederal representative, prior to formal consultation, if required. If the listing agency 
determines that there is no likely adverse affect to the listed species, it may concur with the action agency 
that formal consultation is unnecessary. 

Cost Plus Net Value Change - A method used to determine economic efficiencies of fire management 
activities. It is the sum of presuppression, hazard reduction, and wildfire suppression costs minus the net 
value change to the resources as a result of a wildfire. The net value change may be either positive or 
negative. Traditionally, commodity resources have been emphasized. However, the value of 
noncommodity resources, as either monetary or relative values, is now being used; ongoing research 
efforts will provide a better means of equating widely varying physical, biological, and aesthetic values. 

Cost Plus Loss - The cost of wildfire suppression plus the value lost from the wildfire and suppression 
effort-related damage. Traditionally, the emphasis on resources has been on commodities. However, the 
value of noncommodity resources, as either monetary or relative values, is now being used; ongoing 
research efforts will provide a better means of equating widely varying physical, biological, and aesthetic 
values. 

Cover - Vegetation used by wildlife for protection from predators, or to mitigate weather conditions, or to 
reproduce. May also refer to the protection of the soil and the shading provided to herbs and forbs by 
vegetation. FEMAT 

Critical Habitat - Under the Endangered Species Act, critical habitat is defined as (1)the specific areas 
within the geographic area occupied by a federally listed species on which are found physical and 
biological features essential to the conservation of the species, and that may require special management 
considerations or protection; and (2) specific areas outside the geographic area occupied by a listed 
species, when it is determined that such areas are essential for the conservation of the species. FEMAT 

Criteria Air Pollutants - A group of common air pollutants regulated by the Environmental Protection 
Agency on the basis of criteria (information on health and/or environmental effects of pollution). 
Concentrations of these criteria pollutants are limited by NationalAmbient Air Quality Standards 
(NAAQS). 

Cumulative Effects - Those effects on the environment that result from the incremental effect of the action 
when added to the past present, and reasonably foreseeable future actions regardless of what agency 
(Federal or nonfederal) or person undertakes such other actions. Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of time. FEMAT 

Debris Flow - A rapid moving mass of rock fragments, soil, and mud, with more than halfA of the 
particles being larger than sand size. 

Debris Slide - A slow to rapid slide, involving downslope translation of relatively dry and predominantly 
unconsolidated materials, with more than half of the particles being larger than sand size. FEMAT 

Debris Torrent - Rapid movement of a large quantity of materials (wood and sedimentsi down a stream 
channel during storms or floods. This generally occurs in smaller streams and results in scouring of 
streambed. 

Decay Class - See Log Decomposition Class. 

Decommission - To remove those elements of a road that reroute hillslope drainage and present slope 
stability hazards. Another term for this is "hydrologic obliteration." FEMAT 
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Demography - The quantitative analysis of population structure and trends; population dynamics. 
FEMAT 

Designated Conservation Area (DCA) - A contiguous area of habitat to be managed and conserved for 
spotted owls under the Final Draft Recovery Plan for the Northern Spotted Owl. This general description 
can be applied to two DCA categories: DCA 1- Category intended to support at least 20 pairs of spotted 
owls. DCA 2 - Category intended to support one to 19 pairs of spotted owls. FEMAT 

Detritivores - Organisms that feed on dead animals or partially decomposed organic matter. 

Direct Effects for Employment and Income - Those effects that impact sectors either exporting processed 
wood products from the economic area or selling those products to final consumers. An example of direct 
employment would be people working in a sawmill. 

Dispersal Habitat - Habitat that supports the life needs of an individual animal during dispersal. 
Generally satisfies needs for foraging, roosting, and protection from predators. FEMAT 

Dissected - Cut by erosional processes into hills and valleys, or into flat interstream areas and valleys. 
FEMAT 

District - An administrative unit within the Bureau of Land Management. 

Disturbance - A force that causes significant change in structure and/or composition through natural 
events such as fire, flood, wind, or earthquake, mortality caused by insect ori disease outbreaks, or by 
human-caused events, e.g., the harvest of forest products. FEMAT 

Drainage - An area (basin) mostly bounded by ridges or other similar topographic features, encompassing 
part, most, or all of a watershed and enclosing some 5,000 acres (see Subdrainage and Forest Watershed). 
FEMAT 

Duff Layer - As specifically defined in the FEMAT Report, the layer of loosely compacted debris 
underlying the litter layer on the forest floor. 

Early-Successional Forest - Forest seral stages younger than mature and old-growth age classes. 

Earthflow - A mass-movement landform and slow to rapid process characterized by downslope 
translation of soil and weathered rock over a discrete shear zone at the base, with most of the particles 
being smaller than sand. FEMAT 

Eastside - Generally, east of the crest of the Cascade Range. 

Ecosystem Approach - As defined by the Forest Ecosystem Management Assessment Team: A strategy or 
plan to manage ecosystems to provide for all associated organisms, as opposed to a strategy or plan for 
managing individual species. 

Ecosystem Management - The use of an ecological approach in land management to sustain diverse, 
healthy, and productive ecosystems. Ecosystem management is applied at various scales to blend long-
term societal and environmental values in a dynamic manner that may be adapted as more knowledge is 
gained through research and experience. 

Ecotone - A zone of intergradation between ecological communities. 

Glossary 0 5 



Glossanj 

Edge Effect - The effect of adjoining vegetative communities on the population structure along the 
margin, which often provides for greater numbers of species and higher population densities than either 
adjoining community. Edge may result in negative effects as well; habitat along an edge is different than 
in the patch of habitat, thus reducing the effective area of the habitat patch. 

Effects - Effects, impacts, and consequences, as used in this environmental impact statement, are 
synonymous. Effects may be direct, indirect or cumulative and may fall in one of these categories: 
aesthetic, historic, cultural, economic, social, health or ecological (such as the effects on natural resources 
and on the components, structures, and functioning of affected ecosystems). 
Endangered Species - Any species of plant or animal defined through the Endangered Species Act as 
being in danger of extinction throughout all or a significant portion of its range, and published in the 
Federal Register. FEMAT 

Endemic - A species that is unique to a specific locality. FEMAT 

Environmental Analysis - An analysis of alternative actions and their predictable short-term and 
long-term environmental effects, incorporating physical, biological, economic, and social considerations. 
FEMAT 

Environmental Assessment (EA) - A systematic analysis of site-specific activities used to determine 
whether such activities have a significant effect on the quality of the human environment and whether a 
formal environmental impact statement is required; and to aid an agency's compliance with the National 
Environmental Policy Act when no environmental impact statement is necessary. FEMAT 

Ephemeral Streams - Streams that contain running water only sporadically, such as during and following 
storm events. FEMAT 

Epizootic - Outbreak of disease (an epidemic) in a population of non-human animals. 

Even-Aged Management - A silvicultural system which creates forest stands that are primarily of a single 
age or limited range of ages. Creation of even-aged stands may be accomplished through the clearcut, 
seed tree or shelterwood methods. 

Extirpation - The elimination of a species from a particular area. FEMAT 

Fauna - The animal life of a region or geological period. 

Fault - A break or shear in the continuity of a body of rock on which there has been an observable 
displacement of the two parts. FEMAT 

Fecundity - Number of female young produced per adult female in the population offa interest. FEMAT 

Federal Land Policy and Management Act (FLPMA) - A law passed in 1976 applying to the Bureau of 
Land Management directing the management of lands administered by that agency including the 
requirement to develop land use plans and prepare regulations to guide that development. 

Final Environmental Impact Statement (FEIS) - The final report of environmental effects of proposed 
action on an area of land. This is required for major federal actions under Section 102 of the National 
Environmental Policy Act. It is a revision of the draft environmental impact statement to include public 
and agency responses to the draft. FEMAT 
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Fish-Bearing Streams - Any stream containing any species of fish for any period of time. 

Floodplain - Level lowland bordering a stream or river onto which the flow spreads at flood stage.
 
FEMAT
 
Food Web - A modified food chain that expresses feeding relationships at various, changing trophic
 
levels.
 

Flora - The plant life of a region or geological period.
 

Forest Land - Land that is now, or is capable of becoming, at least 10 percent stocked with forest trees and
 
that has not been developed for nontimber use. FEMAT
 

Forest Types - A classification of forest land based on the tree species presently forming a plurality of
 
basal area stocking or crown cover of live trees.
 

Forest Watershed - The forested drainage area contributing water, organic matter, dissolved nutrients,
 
and sediments to a lake or stream. FEMAT
 

Fractured - A rock mass separated into distinct fragments. FEMAT
 

Fragmentation - The process of reducing size and connectivity of stands that compose a forest. FEMAT 

Fuelbreak - An area of land on which the native vegetation has been removed or modified so that fires 
burning into it can be controlled more readily. Some fuelbreaks contain firelines which can be quickly 
widened with hand tools or by burning. 

Fuel Loading - The weight of fuel present at a given site; usually expressed in tons per acre. This value 
generally refers to the fuel that would typically be available for consumption by fire. Fuel loading varies 
as a result of disturbance (including human activities), thea magnitude of that disturbance, the 
successional stage of the vegetation, and other conditionsA of the site. 

Fuel Profile - The amount and characteristics of live fuel and coarse woody debris in a given area. The 
amount is referred to as the fuel loading, while the characteristics include the horizontal and vertical 
arrangement and continuity of fuels that affect the spread and intensity of fire. 

Geomorphic - Pertaining to the form or shape of those processes that affect the surface of the earth. 
FEMAT 

Granitic - Any light-colored, coarse-grained rock formed at considerable depth by crystallization of 
molten rock. FEMAT 

Green Tree Retention - A stand management practice in which live trees as well as snags and large 
down wood are left as biological legacies within harvest units to provide habitat components over the next 
management cycle. There are two levels: 

High level - A regeneration harvest designed to retain the highest level of trees possible while still 
providing enough disturbance to allow regeneration and growth of the naturally occurring mixture 
of tree species. Such harvest should allow for the regeneration of intolerant and tolerant species. 
Harvest design would also retain cover and structural features necessary to provide foraging and 
dispersal habitat for mature and old-growth dependent species. 
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Low level - A regeneration harvest designed to retain only enough green trees and other structural 
components (snag, coarse woody debris, etc.) to result in the development of stands that meet old-
growth definitions within 100 to 120 years after harvest entry, considering overstory mortality. 
FEMAT 

Habitat Capability - The estimated number of pairs of spotted owls that can be supported by the kind, 
amount, and distribution of suitable habitat in the area. As used in the Final Draft Recovery Plan for the 
Northern Spotted Owl, this means the same as capability to support spotted owl pairs. FEMAT 

Helibase - A location within the general area of a wildfire or emergency event that is used to park, 
maintain, fuel and load helicopters. 

Heterogeneity - The condition or state of being different in kind or nature. 

Hibernacula - A case or covering which protects all or part of an animal or plant from extreme cold. A 
winter shelter for plants or dormant animals. 

High Intensity Fire - A fire with the capability to be stand replacing or to cause excessive damage to late-
successional forest characteristics. 

High Severity Fire - A wildfire event with acute ecological impacts; usually, but not always of high 
intensity. FEMAT 

Hybridization - The crossing or mating of two different varieties of plants or animals. FEMAT 

Hypogeous - Living or maturing below the surface of the ground (i.e., seedling cotyledons). 

Hyporheic Zone - The area under the stream channel and floodplain that contributes to the stream. 
FEMAT 

Indirect Effects for Employment and Income - Those that impact other production, trade,ti and service 
sectors that provide the production inputs needed to manufacture the processed wood products. An 
example of indirect employment would be people who manufacture the saw blades used in the sawmills. 

Ingrowth - The period after successional growth of a forest stand when it reaches a specified age or 
structure class. For instance, spotted owl forage habitat. FEMAT 

Inner Gorge - A stream reach bounded by steep valley walls that terminate upslope into a more gentle 
topography. Common in areas of rapid stream downcuttng or uplift such as northern California and 
southwestern Oregon. FEMAT 

Insectivores - Plants or animals which feed on insects. 

Interdisciplinary Team - A group of individuals with varying areas of specialty assembled to solve a 
problem or perform a task. The team is assembled out of recognition that no one scientific discipline is 
sufficiently broad enough to adequately analyze the problem and propose action. FEMAT 

Intermittent Stream - Any non-permanent flowing drainage feature having a definable channel and 
evidence of annual scour or deposition. This includes what are sometimes referred to as ephemeral 
streams if they meet these two criteria. FEMAT 
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Key Watershed - As defined by National Forest and Bureau Land Management District fish biologists, a 
watershed containing (1) habitat for potentially threatened species or stocks of anadromous salmonids or 
other potentially threatened fish, or (2) greater than 6 square miles with high-quality water and fish 
habitat. FEMAT 

Known Pairs or Resident Singles [owls] - Northern spotted owl activity centers identified prior to 
January 1, 1994. 

Landscape - A heterogenous land area with interacting ecosystems that are repeated in similar form 
throughout. FEMAT 

Large-Scale Fire - A very large-sized fire compared to the natural range of fire sizes of the fire regime in 
the geographic area considered. Fires that greatly exceed the typical fire size are often of high intensity 
and may cause profound fire effects. 

Late-Successional Forests - Forest seral stages which include mature and old-growth age classes. 

Late-Successional Reserve - A forest in its mature and/or old-growth stages that has been reserved under 
each option in this report (see Old-growth Forest and Succession). FEMAT 

Lava Flow - A congealed stream of lava. FEMAT 

Litter Layer - The loose, relatively undecomposed organic debris on the surface of the forest floor made up 
typically of leaves, bark, small branches, and other fallen material (see also Duff Layer). FEMAT 

Log Decomposition Class - Any of five stages of deterioration of logs in the forest. Stages range from 
essentially sound (class 1)to almost total decomposition (class 5). FEMAT 

Long-Term Soil Productivity - The capability of soil to sustain inherent, natural growth potential of plants 
and plant communities over time. 

LS/OG Forest (or Stands) - Late-successional and/or old growth. Forests or stands consisting of trees and 
structural attributes and supporting biological communities and processes associated with old-growth 
and/or mature forests. FEMAT 

Managed Forest - Any forest land that is treated with silvicultural practices and/or harvested. Generally 
applied to land that is harvested on a scheduled basis and contributes to an allowable sale quantity. 
FEMAT 

Managed Late-Successional Areas - Selected harvest areas and managed pair areas. 
FEMAT 

Managed Pair Areas - In some portions of the northern spotted owl's range it is necessary to provide 
additional protection in the matrix for pairs of owls and territorial singles. This consists of delineating a 
core habitat area, plus additional acreage of suitable habitat around the core. The acreage to be delineated 
around the core varies throughout the range, based on data for pairs in that area. The suitable acreage 
must be delineated in an area equal to the mean home range for that physiographic province. Appropriate 
silvicultural treatment is encouraged in suitable and unsuitable habitat in the acreage around the core. 
FEMAT 
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Management Activity - An activity undertaken for the purpose of harvesting, traversing, transporting, 
protecting, changing, replenishing, or otherwise using resources. FEMAT 

Management Framework Plan (MFP) - A land use plan that established coordinated land use allocations 
for all resource and support activities for a specific land area within a Bureaud of Land Management 
District. It established objectives and constraints for each resource and support activity and provided data 
for consideration in program planning. This process has been replaced by the Resource Management 
Planning process. FEMAT 

Marbled Murrelet Zone 1 - A 10 to 40 mile-wide zone adjacent to marine areas in which the majority of 
marbled murrelet detections and nests are located. FEMAT 

Marbled Murrelet Zone 2 - An inland zone that abuts marbled murrelet zone 1. Numbers of murrelet 
detections in zone 2 indicate that it is used by only a small fraction of the breeding population. FEMAT 

Mass Movement - The downslope movement of earth caused by gravity. Includes but is not limited to 
landslides, rock falls, debris avalanches, an creep. It does not, however, include surface erosion by running 
water. It may be caused by natural erosional processes, or by natural disturbances (e.g., earthquakes or fire 
events) or human disturbances (e.g., mining or road construction). FEMAT 

Matrix - Federal lands outside of reserves, withdrawn areas, and Managed Late-Successional areas. 
FEMAT 

Merchantable Trees, Stands, Timber - Trees or stands that people will buy for the woodc they contain. 
FEMAT 

Mesic - Pertaining to or adapted to an area that has a balanced supply of water; neither wet nor dry. 
FEMAT 

Microhabitats - A restricted set of distinctive environmental conditions that constitute ai small habitat, 
such as the area under a log. FEMAT 

Mitigation measures - Modifications of actions that (1)avoid impacts by not taking a certain action or 
parts of an action; (2) minimize impacts by limiting the degree or magnitude of the action and its 
implementation; (3) rectify impacts by repairing, rehabilitating, or restoring the affected environment; (4) 
reduce or eliminate impacts over time by preservation and maintenance operations during the life of the 
action; or (5) compensate for impacts by replacing or providing substitute resources or environments. 
FEMAT 

Monitoring - A process of collecting information to evaluate if objective and anticipated or assumed 
results of a management plan are being realized or if implementation is proceeding as planned. FEMAT 

Mosaic Burn - A burn pattern that leaves a range of spatial and temporal effects as a result of different 
fire intensities and durations. The objective of mosaic burning is to caused differential fire effects across 
the landscape. 

Multistoried - Forest stands that contain trees of various heights and diameter classes and therefore 
support foliage at various heights in the vertical profile of the stand. FEMAT 

Mycotrophic - Feeding on or otherwise being nourished by fungi. 
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National Ambient Air Quality Standards (NAAQS) - Standards set by the Environmental Protection 
Agency that limit the concentrations of certain air pollutants that endanger public health or welfare. 

National Environmental Policy Act (NEPA) - An Act passed in 1969 to declare a National policy that 
encourages productive and enjoyable harmony between humankind and the environment, promotes 
efforts that prevent or eliminate damage to the environment and biosphere and stimulate the health and 
welfare of humanity, enriches the understanding of the ecological systems and natural resources 
important to the nation, and establishes a Council on Environmental Quality (The Principal Laws Relating 
to Forest Service Activities, Agric. Handb. 453. USDA Forest Service, 359 p.). FEMAT 

National Forest Management Act (NFMA) - A law passed in 1976 as an amendment to the Forest and 
Rangeland Renewable Resources Planning Act, requiring the preparation of Forest Plans and the 
preparation of regulations to guide that development. FEMAT 

Nesting, Roosting, and Foraging Habitat - The forest vegetation with the age class, species of trees, 
structure, sufficient area, and adequate food source to meet some or all of the life needs of the northern 
spotted owl. FEMAT 

Neotropical - Designating or of the biogeographic realm that includes South America, the Indies, Central 
America and tropical Mexico. 

Nonattainment Area - A geographic area in which the level of a criteria air pollutant is higher than the 
level allowed by federal standards set by the Environmental Protection Agency. A single geographic area 
may have acceptable levels of one criteria air pollutant, but unacceptable levels of other criteria 
pollutants, resulting in an area that is in both attainment and nonattainment status at the same time. 

Noncommercial Tree Species - Minor conifer and hardwood species whose yields are not reflected in the 
commercial conifer forest land allowable sale quantity. Some species may be managed and sold under a 
suitable woodland allowable sale quantity and, therefore, may be commercial as a woodland species. 
FEMAT 
Nonforest Land - Land developed for nontimber uses or land incapable of being 10 percent stocked with 
forest trees. FEMAT 

O&C Lands - Public lands granted to the Oregon and California Railroad Company or the Coos Bay 
Wagon Road Company and subsequently revested to the United States, which are managed by the Bureau 
of Land Management under the authority of the O&C Lands Act. 

Off-Channel Habitat - Channels or ponds in a floodplain, at least seasonally connected toi the primary 
channel, that are in addition to and frequently parallel the primary flowing channel. These most 
frequently occur in unconstrained reaches. 

Old-Growth Associated Species - Plant and animal species that exhibit a strong association with old-
growth forests. FEMAT 

Old-Growth Emphasis Areas (OGEA) - In Bureau of Land Management Draft planning documents of 
1992, areas where management emphasis will be given to providing for old-growth associated species and 
biological diversity. Management would provide for timber production when consistent with local and 
landscape level diversity. FEMAT 

Old-Growth Forest - A forest stand usually at least 180-220 years old with moderate to high canopy 
closure; a multilayered, multispecies canopy dominated by large overstory trees; high incidence of large 
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trees, some with broken tops and other indications of old and decaying wood (decadence); numerous 
large snags; and heavy accumulations of wood, including large logs on the ground. FEMAT 

Orographic - Influenced or caused by the effect of mountains, as in moisture laden air being forced across 
mountains, thereby cooling and condensing, and if in sufficient quantity, this is deposited on the higher 
terrain as precipitation. The amount of precipitation on the higher terrain may be significantly greater 
than on the surrounding landscape. 

Overstory - Trees that provide the uppermost layer of foliage in a forest with more than one roughly 
horizontal layer of foliage. FEMAT 

Packing - A temporary influx of organisms of various sex and age classes into remaining suitable habitat 
as previously available habitat is changed to unsuitable conditions. FEMAT 

Pair Site - An amount of habitat that is considered capable of supporting one pair of spotted owls. FEMAT 

Partial Cutting - Removal of selected trees from a forest stand. FEMAT 

Passerine - Pertaining to an order (Passeriformes) of small or medium-sized, chiefly perching songbirds 
having grasping feet with the first toe directed backward. 

Patch - A small (20-60 acre) part of the forest. This term is often used to indicate a type of clearcutting 
(patch cuts) associated with the "staggered setting" approach to distributing harvest units across the 
landscape. FEMAT 

Perennial Stream - A stream that typically has running water on a year-round basis. FEMAT 
Persistence - As in population persistence, is a term for the capacity of a population to maintain sufficient 
numbers and distribution over time. 

Physiographic Province - A geographic area having a similar set of biophysicalti characteristics and 
processes due to effects of climate and geology which result in patterns of soils and broad-scale plant 
communities. Habitat patterns, wildlife distributions, andA historical land use patterns may differ 
significantly from those of adjacent provinces. FEMAT 

Planning Area - All of the lands within a Federal agency's management boundary addressed in land 
management plans. FEMAT 

Plateau - A table-land of flat-topped region of considerable extent and elevation. FEMAT 

PM10 - Particulate Matter smaller than 10 micrometers in size. A criteria pollutant comprised of airborne 
solid and liquid particles that are 10 micrometers or smaller in size. Because of its small size, PM10 readily 
lodges in the lungs, thus increasing respiratory and cardiac diseases in humans and other organisms. 

Population Viability - Probability that a population will persist for a specified period across its range 
despite normal fluctuations in population and environmental conditions. FEMAT 

Precommercial Thinning - The practice of removing some of the trees less than merchantable size from a 
stand so that remaining trees will grow faster. FEMAT 

Prescribed Fire - A fire burning within an approved, predefined and planned prescription. The fire may 
result from either a planned or natural ignition. When a prescribed fire exceeds the prescription and/or 
planned perimeter, it may be declared a wildfire. 
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Presuppression - Activities organized advance of fire occurrence to ensure effective suppression action 
and/or to minimize risk to humans and resource damage. FEMAT 

Prevention of Significant Deterioration (PSD) - A program under the Clean Air Act that sets forth 
regulations to prevent degrading the air in areas where the air is already cleaners than required by the 
National Ambient Air Quality Standards. 

Probable Sale Quantity (PSQ) - Probable sale quantity (PSQ) was used by the Assessment Team rather 
than allowable sales quantity (ASQ) to describe the allowable harvest levels for the various alternatives 
that could be maintained without decline over the long term if the schedule of harvests and regeneration 
were followed. "Allowable" was changed to "probable" to reflect some uncertainty in the calculations for 
the various alternatives, for example, many of the alternatives require watershed analysis in Key 
Watersheds before timber harvest can occur. Estimates were made of probable sale levels using a set of 
interim rules for those Key Watersheds. PSQ is otherwise comparable to ASQ. PSQ includes only 
scheduled or regulated yields from the matrix and does not include "other wood", or volume of cull and 
other products that are not normally part of ASQ calculations. 

Propagule - A reproductive structure of brown algae. 

Quarter-Township - An area approximately 3 miles square containing nine sections of land. FEMAT 

Range of the Northern Spotted Owl - The range of the northern spotted owl in the United States is 
generally comprised of lands in western Washington and Oregon, and northern California. See Figure 2-1 
in Chapter 2. 

Receipts - Those priced benefits for which money will actually be paid to the managing agency: recreation 
fees, timber harvest, mineral leases and special use fees. 

Record of Decision - A document separate from but associated with an environmental impact statement 
that states the management decision, identifies all alternatives including both the environmentally 
preferable and selected alternatives, states whether all practicable means to avoid environmental harm 
from the selected alternative have been adopted, and ifla not why not. FEMAT 

Recovery Plan - A plan for the conservation and survival of an endangered species or a threatened species 
listed under the Endangered Species Act, to improve the status of the species to justify delisting in 
accordance with the Endangered Species Act. 

Reforestation - The natural or artificial restocking of an area with forest trees; most commonly used in 
reference to artificial stocking. FEMAT 

Refugia - Locations and habitats that support populations of organisms that are limited to small 
fragments of their previous geographic range (i.e., endemic populations). FEMAT 

Region - A Forest Service administrative unit. The two Regions affected by this proposed action are the 
Pacific Northwest Region (Region 6)which includes National Forests ind Oregon and Washington, and the 
Pacific Southwest Region (Region 5) which includesA National Forests in California. FEMAT 

Regional Guide .The guide developed to meet the requirements of the Forest andd Rangeland Renewable 
Resources Planning Act of 1974, as amended by the National ForestA Management Act. Regional Guides 
provide standards and guidelines for addressing major issues and management concerns which need to 
be considered at the Regional level to5 facilitate National Forest planning. FEMAT 
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Regulations - Generally refers to the Code of Federal Regulations. FEMAT 

Rescue Effect - Immigration of new individuals sufficient to maintain a population that might otherwise 
decline toward extinction. FEMAT 

Research Natural Area (RNA) - An area set aside by a public or private agency specificallyA to preserve a 
representative sample of an ecological community, primarily for scientific and educational purposes. In 
Forest Service usage, research natural areas are areas designated to ensure representative samples of as 
many of the major naturally occurring plant communities as possible. FEMAT 

Reserved PairAreas - In those portions of the species' range where habitat and owl populations were 
inadequate to apply the criteria creating designated conservation areas, then individual pair areas were 
also reserved. These are areas of suitable habitat identified for pairs and territorial single owls. The 
acreage of these areas varies throughout the range, based on data for pairs in each physiographic 
province. All suitable habitat is reserved in an area equal to the mean home range for that province. 
FEMAT 

Resource Advisor - A resource specialist designated to assist fire management personnel in the protection 
of resource values (biological, physical, social, or cultural) during the suppression of a wildfire. This 
protection is intended to limit the negative impacts of both the wildfire and the fire suppression actions. 

Resource Management Plan (RMP) - A land use plan prepared by an agency under current regulations in 
accordance with the Federal Land Policy and Management Act. FEMAT 

Riparian Area - As specifically defined in the FEMAT Report a geographic area containing an aquatic 
ecosystem and adjacent upland areas that directly affect it. This includes floodplain, woodlands, and all 
areas within a horizontal distance of approximately 100 feet from the normal line of high water of a stream 
channel or from the shoreline of a standing body of water. 

Riparian Habitat Conservation Area - Portions of a watershed that contribute to the creation and 
maintenance of fish habitat. FEMAT 

Riparian Reserves - Designated riparian areas found outside Late-Successional Reserves. FEMAT 

Riparian Zone - As specifically defined in the FEMAT Report, those terrestrial areas where the vegetation 
complex and microclimate conditions are products of the combined presence and influence of perennial 
and/or intermittent water, associated high water tables, and soils that exhibit some wetness 
characteristics. Normally used to refer to the zone within which plants grow rooted in the water table of 
these rivers, streams, lakes, ponds, reservoirs, springs, marshes, seeps, bogs, and wet meadows. 

Ripping - The process of breaking up or loosening compacted soil (e.g., skid trails or spur roads) to better 
assure penetration of roots of young tree seedlings. FEMAT 

Roadless Area - Areas typically exceeding 5,000 acres that were inventoried during their Forest Service's 
Roadless Area Review and Evaluation (RARE II) process and remain in aa roadless condition. 

Rock Stability Groups - Groups of rocks having similar resistance to physical and chemical weathering. 
These properties strongly influence rates of soil development, types of mass wasting and other erosion 
processes, and hydrologic and biologic processes. Groups with decreasing resistance are described as 
resistant, intermediate, weak, and unconsolidated. 
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Rotation - The planned number of years between regeneration of a forest stand and its final harvest 
(regeneration cut or harvest). A forest's age at final harvest is referred to as rotation age. In this report, an 
extended rotation is 120-180 years, a long rotation 180 years. FEMAT 

Roost - The resting behavior of an animal. FEMAT 

Rural Interface (urban/wildland interface) - A line, area, or zone where structures and other human 
developments meet or intermingle with undeveloped wildland or vegetative fuels. 

Salmonid - Refers to fish of the family Salmonidae. Within the range of the northern spotted owl these 
include all salmon, trout, and whitefish. 

Scour - Evidence of movement of material, erosion or deposition, in a downslope direction due to 
transport of water. Substrate in channel different than surrounding substrate (mineral or litter layers). 
Similar substrate underlays surrounding mineral or litter layers. 

Scribner - A system for estimating the number of board feet that may be produced from a tree or log. 

Seasonally Saturated Soil - A soil that is saturated, flooded, or ponded long enough during the growing 
season to develop anaerobic conditions. 

Second Growth - Relatively young forests that have developed following a disturbance (e.g., wholesale 
cutting, serious fire, or insect attack) of the previous old-growth forest. FEMAT 

Sediment Yield - The quantity of soil, rock, particles, organic matter, or other dissolved or suspended 
debris is transported through a cross-section of stream in a given period. Measured in dry weight or by 
volume. Consists of dissolved load, suspended load, and bed load. FEMAT 

Seeps - Places where water oozes from the ground to form a pool. 

Selection Cutting - a method of uneven-aged management involving the harvesting of single trees from 
stands (single-tree selection) or in groups (group selection) without harvesting the entire stand at any one 
time. FEMAT 

Sensitive Species - Those species that (1)have appeared in the Federal Register as proposed for 
classification and are under consideration for official listing as endangered or threatened species or (2) are 
on an official state list or (3) are recognized by the U.S. Forest Service or other management agency as 
needing special management to prevent their being placed on Federal or state lists. FEMAT 

Seral Stages - The series of relatively transitory planned communities that develop during ecological 
succession from bare ground to the climax stage. FEMAT 

Serpentine Soils - Soils developed on altered ultramafic rocks. FEMAT 

Serpentinite/Peridotite - The association of dark-colored, coarse-grained, iron and magnesium-rich 
igneous rock (peridotite) with the products of hydrothermal alteration and faulting of these rocks 
(serpentinite). FEMAT 

Shelterwood - A regeneration method under an even-aged silvicultural system. A portion of the mature 
stand is retained as a source of seed and/or protection during the period of regeneration. The mature 
stand is removed in two or more cuttings. FEMAT 
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Shoreline/Coastline ratio - The ratio of the actual shoreline length to the length of a line running north-
south between the northern and southern coastal borders of the analysis area. 

Short List - Refers to Appendix 5-D, Attributes of Terrestrial (Non-Fish) Vertebrates Closely Associated 
With Old-Growth Forests in National Forests Within the Range of the Northern Spotted Owl (Short List) 
of the Scientific Analysis Team Report (Thomas et al. 1993). 

Silvicultural Prescription - A professional plan for controlling the establishment composition, 
constitution and growth of forests. FEMAT 

Silvicultural System - A planned sequence of treatments or prescriptions over the entire life of a forest 
stand needed to meet management objectives. 

Site-Potential Tree - A tree that has attained the average maximum height possible given site conditions 
where it occurs. FEMAT 

Slope Stability - The resistance of a natural or artificial slope or other inclined surface to failure by 
landsliding (mass movement). FEMAT 

Snag - Any standing dead, partially dead, or defective (cull) tree at least 10 inches in diameter at breast 
height and at least 6feet tall. A hard snag is composed primarily of sound wood,.generally merchantable. 
A soft snag is composed primarily of wood in advanced stages of decay and deterioration, generally not 
merchantable. FEMAT 

Soil Productivity - Capacity or suitability of a soil, for establishment and growth of a specified crop or 
plant species, primarily through nutrient availability. FEMAT 

Speciation - The process by which a new species comes into existence; the origin of a new species. 

Spotted Owl Additions - Areas of LS/OG or suitable spotted owl habitat or potential owl habitat added 
to most significant LS/OG forest (LS/OG1) to ensure compliance with the Interagency Scientific 
Committee Strategy. FEMAT 

Staging Areas - Temporary locations near wildfires or other emergency events where fire suppression 
resources (e.g., firefighting personnel and heavy equipment) are available to respond at very short notice. 

Stand (Tree Stand) - An aggregation of trees occupying a specific area and sufficiently uniform in 
composition, age, arrangement, and condition so that it is distinguishable from the forest in adjoining 
areas. FEMAT 

Standards and Guidelines - The rules and limits governing actions, and the principles specifying the 
environmental conditions or levels to be achieved and maintained. 

State Implementation Plan (SIP) - A detailed description of the programs and regulations a state will use 
to reduce air pollution. The Clean Air Act requires the Environmental Protection Agency to review and 
approve each SIP. 

Stocked/Stocking - The degree an area of land is occupied by trees as measured by basal area or number 
of trees. FEMAT 

Structural Diversity - The diversity of forest structure, both vertical and horizontal, that provides for a 
variety of forest habitats for plants and animals. The variety results from layering or tiering of the canopy 

16 0 Final Supplemental Environmental Impact Statement 



Glossanj 

and the die-back, death, and ultimate decay of trees. In aquatic habitats, the presence of a variety of 
structural features such as logs and boulders that create a variety of habitat. FEMAT 

Subadult - A young, spotted owl that has dispersed but not yet reached breeding age. Subadults are in 
their second, or in some cases, third year of life. FEMAT 

Subdrainage - A land area (basin) bounded by ridges or similar topographic features, encompassing only 
part of a watershed, and enclosing on the order of 5,000 acres; smaller than, and part of, a watershed. (See 
Drainage and Forest watershed.) FEMAT 

Subspecies - An aggregate of phenotypically similar (i.e., similar in appearance) populations of a species 
generally inhabiting a geographic subdivision of the range of the species and differing taxonomically (e.g., 
different color, different size, differing in a set of morphological characteristics, differing behaviorally) 
from other populations of the species. 

Substrate - Any object or material upon which an organism grows or is attached. 

Succession - A series of dynamic changes by which one group of organisms succeedsti another through 
stages leading to potential natural community or climax. An example is the development of series of plant 
communities (called seral stages) following a major disturbance. FEMAT 

Surface Erosion - A group of processes whereby soil material are removed by running water, waves and 
currents, moving ice, or wind. FEMAT 

Sustained Yield - The yield that a forest can produce continuously at a given intensity of management. 
FEMAT 

Take - Under the Endangered Species Act, take means to harass, harm, pursue, hunt,shoot, wound, kill, 
trap, capture, or collect an animal, or to attempt to engage in any such conduct. FEMAT 

Talus - A slope landform, typically covered by coarse rock debris forming a more or less continuous layer 
that may or may not be covered by duff and litter. FEMAT 

Taxon - A category in scientific classification system, such as class, family, or phylum. FEMAT 

Territory - The area that an animal defends, usually during breeding season, against intruders of its own 
species. FEMAT 

Threatened Species - Those plant or animal species likely to become endangered species throughout all or 
a significant portion of their range within the foreseeable future. A plant or animal identified and defined 
accordance with the 1973 Endangered Species Act and published in the Federal Register. .FEMAT 

Threshold Phenomenon - Pattern or trend in population growth rate that exhibits relatively long periods 
of slow change followed by precipitous increase or response to an environmental gradient. FEMAT 

Timber Management - A general term for the directing, managing or controlling of forest crops and 
stands of trees. 

Timber Production - The purposeful growing, tending, harvesting, and regeneration of regulated crops of 
trees to be cut into logs, bolts, or other round sections for industrial or consumer use other than for 
fuelwood. FEMAT 
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Torpor - A state of being dormant or inactive. 

Total Suspended Particulates (TSP) - A broad category of particulate matter that includes essentially all 
solid or liquid particles in the ambient air. The Environmental Protection Agency previously recognized 
TSP as a criteria pollutant, but in 1987 the standard was revised to cover only particulate matter less than 
10 micrometers in size (PM10). 

Township - (See Quarter Township) 

Ultramafic - Dark-colored igneous rocks composed of minerals which are enriched in iron and 
magnesium. (See Serpentinite/peridotite.) FEMAT 

Unconsolidated Deposits - Sediments that are loosely arranged, with particles that are not cemented 
together. Includes alluvial, glacial, volcanic, and landslide deposits. FEMAT 

Underburning - Prescribed burning of the forest floor or understory for botanical or wildlife habitat 
objectives, hazard reduction, or silvicultural objectives. FEMAT 

Understory - The trees and other woody species growing under the canopies of larger adjacent trees and 
other woody growth. FEMAT 

Uneven-aged Management - A combination of actions that simultaneously maintains continuous tall 
forest cover, recurring regeneration of desirable species, and the orderly growth and development of trees 
through a range of diameter or age classes. Cutting methods that develop and maintain uneven-aged 
stands are single-tree selection and group selection. FEMAT 

Ungulate - A hoofed mammal. 

Unstable and Potentially Unstable Lands - The unstable land component of the Riparian Reserves 
includes lands which are prone to mass failure under natural conditions (unroaded, unharvested), and 
where human activities such as road construction and timber harvest are likely to increase landslide 
distribution in time and space, to the point where this change is likely to modify natural geomnorphic and 
hydrologic processes (such as the delivery of sediment and wood to channels), which will in turn affect 
aquatic ecosystems including streams, springs, seeps, wetlands, and marshes. 

The following types of land are included: 1)active landslides and those which exhibit sound evidence of 
movement in the past 400 years; 2) inner gorges; 3) those lands identified as unstable by geologic 
investigations, using the criteria stated above (includes lands already classified by the Forest Service as 
unsuited for programmed timber harvest due to irreversible soil loss, and by the BLM as nonsuitable 
fragile lands). Highly erodible lands (i.e., lands prone to sheet and rill erosion) are not included in this 
definition. FEMAT 

Uplift - A structurally high area in the earth's crust, produced by positive movements that raise or 
upthrust the rocks. FEMAT 

Viability - The ability of a wildlife or plant population to maintain sufficient size so that is persists over 
time in spite of normal fluctuations in numbers; usually expressed as a probability of maintaining a 
specific population for a specified period. FEMAT 

Viable Population - A wildlife or plant population that contains an adequate number of reproductive 
individuals appropriately distributed on the planning area to ensure the long-term existence of the 
species. FEMAT 
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Water Quality - The chemical, physical, and biological characteristics of water. FEMAT 

Watershed - The drainage basin contributing water, organic matter, dissolved nutrients, and sediments to 
a stream or lake. FEMAT 

Watershed Analysis - A systematic procedure for characterizing watershed and ecological processes to 
meet specific management and social objectives. Watershed analysis provides a basis for ecosystem 
management planning that is applied to watersheds of approximately 20 to 200 square miles. FEMAT 

Westside - Generally, west of the crest of the Cascade Range. 

Wetlands - Areas that are inundated by surface water or ground water with a frequency sufficient to 
support, and under normal circumstances do or would support, a prevalence of vegetative or aquatic life 
that require saturated or seasonally saturated soil conditions for growth and reproduction (Executive 
Order 11990). Wetlands generally include, but are not limited to, swamps, marshes, bogs, and similar 
areas. FEMAT 

Wild and Scenic River System - Those rivers or section of rivers designated as such by Congressional 
action under the Wild and Scenic River Act (Public Law 90-542, 1968), as supplemented and amended, or 
those sections of rivers designated as wild, scenic, or recreational by an act of the legislature of the state or 
states through which they flow. FEMAT 

Wilderness - Areas designated by congressional action under the 1964 Wilderness Act. Wilderness is 
defined as undeveloped Federal land retaining its primeval character and influence without permanent 
improvements or human habitation. Wilderness areas are protected and managed to preserve their natural 
conditions, which generally appear to have been affected primarily by the forces of nature with the 
imprint of human activity substantially unnoticeable; have outstanding opportunities for solitude or for a 
primitive and confined type of recreation; include at least 5,000 acres or are of sufficient size to make 
practical their preservation, enjoyment, and use in an unimpaired condition; and may contain features of 
scientific, education, scenic, or historical value as well as ecologic and geologic interest. FEMAT 

Wildfire - Any wildland fire that does not meet management objectives, thus requiring a fire suppression 
response. Once declared a wildfire, the fire can no longer be declared a prescribed fire. 

Wildfire Situation Analysis - Analysis of factors that influence suppression of an escaped fire. A plan of 
attack developed from a Wildfire Situation Analysis includes the development of alternative strategies of 
wildfire suppression and estimates of the expected net result ofld each. 

Windthrow - A tree or trees uprooted or felled by the wind. FEMAT 

Woody Debris - See Coarse Woody Debris. 
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