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Abstract:

Since settlement, the Stillaguamish River has been extensively altered by industry, urbanization,
agriculture, and historic forest practices. Partial filling of the estuary, revetment and
channelization projects by the Corps of Engineers in the 1930s, levee construction, and timber
harvest has led to the degradation of fish and wildlife habitat throughout the basin. Despite this
history, there are numerous opportunities for ecosystem restoration work in the watershed.

The proposed Ecosystem Restoration Plan recommends restoration features throughout the
Stillaguamish River—from the tidal estuaries to the spawning and wildlife areas of the upper
basin. The Plan includes proposed restoration features at 13 sites; these projects would restore
and re-establish stream, riparian, wetland, and tidal habitats, providing critical habitat for
salmonids.

The Ecosystem Restoration Plan was developed with the full coordination of interested federal,
state, and local agencies as well as the project sponsor, Snohomish County. The recommended
plan also has the support of the Stillaguamish and the Tulalip Indian Tribes, the Washington
State Department of Fish and Wildlife, the U.S. Fish and Wildlife Service, the Stillaguamish
Implementation Review Committee, and other interested parties.

The following document is the Environmental Assessment (EA), pursuant to the National
Environmental Policy Act (NEPA), for the recommended basin-wide restoration plan. Itisaso
anticipated that this document could be adopted under Washington State’ s Environmental Policy
Act (SEPA) at alater date. The purpose of this document is to evaluate what types of
approaches to habitat restoration have been considered under the Ecosystem Restoration Plan,
and then actual projects that are the outcome of the preferred restoration methodol ogy.
Snohomish County may adopt this NEPA EA under the appropriate Washington State
Environmental Policy Act (SEPA) procedures; it is anticipated that separate SEPA documents
will be prepared for site specific actions.
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1. BACKGROUND

The Puget Sound drainage basin is faced with increasing environmental resource
problems that have wide ranging impacts. The Stillaguamish River watershed, within the
Puget Sound basin, contributes to these problems in important ways. Over time, the
effects of industry, urbanization, agriculture, and historic forest practices have resulted in
vast changes throughout the Stillaguamish River watershed. Partial filling of the estuary,
construction of a series of revetment and channelization projects by the Corps of
Engineersin the 1930s, construction of an extensive system of levees, and harvesting of
timber in the upper watershed have led to significant fish and wildlife degradation in the
basin. Summer/fall chinook salmon and bull trout have been listed as threatened, and
coho and sea run cutthroat trout are candidate species for listing under the Endangered
Species Act. Although much of the watershed’ s natural habitats for these nationally
significant species have been destroyed or degraded, there are numerous opportunities for
ecosystem restoration.

1.1 Project Authority

The Stillaguamish River Basin Restoration Study is authorized by, Section 209 of the
Flood Control Act of 1962 (Public Law 87-874), which authorizes the Corps to conduct a
comprehensive study of the Puget Sound and Adjacent Waters in western Washington.
The Puget Sound and Adjacent Waters authority does not explicitly mention ecosystem
restoration, but later interpretations judged that restoration is an appropriate use of the
authority. Funding for the reconnaissance study was provided in the 1995 Energy and
Water Appropriations Bill. 1n 1998, the reconnaissance phase was completed and the
Feasibility Cost-Sharing Agreement with Snohomish County was signed. The feasibility
phase of study was initiated in 1999, which resulted in a Feasibility Report and this
Environmental Assessment (EA).

1.2 Project Purpose and Scope

The overall objective of this plan isto restore critical landscape processes, functions and
structures to a more natural condition in order to support native anadromous salmonids,
while providing some wildlife benefits. The primary planning goal was to formulate
projects that addressed critical habitat restoration needs throughout the Stillaguamish
watershed—from rearing areas in the tidal estuaries to spawning habitat in the upper
basin.

The restoration activities considered in this Environmental Assessment (EA) are being
conducted under a Corps of Engineers program called Ecosystem Restoration, which is
one of the primary missions of the Corps Civil Works program. This restoration study
has involved a comprehensive evaluation of the problems contributing to system
degradation and development of alternative solutions. This report documents
consideration of alternative restoration strategies, identifies a preferred restoration
approach, and evaluates a number of restoration projects using various criteria. Thirteen
proposed projects are evaluated in depth. Snohomish County may adopt this NEPA EA
under the appropriate Washington State Environmental Policy Act (SEPA) procedures; it
is anticipated that separate SEPA documents will be prepared for site specific actions.
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Due do avariety of factors (i.e., funding, real-estate availability, and technical
feasibility), not all of the restoration projects may be constructed. If successful in
obtaining the necessary lands and funding for the restoration program, the construction of
projects would be phased over aten-year period starting in 2001. Adaptive management
principles will be applied to this restoration program; results (e.g., stability,
functionality) of the initial projects will be monitored so that the design and
implementation of the remaining projects will incorporate “lessons learned” from
previoudly constructed projects. While this document is intended to cover the
requirements under NEPA at thistime, if there is a notable changes to the basin-wide
restoration effort or if an individual project changes substantially, additional NEPA
evaluation will need to occur.

1.3 Project History

The Ecosystem Restoration Study is being conducted under a Corps study process called
Genera Investigation. A Genera Investigation (G.1.) study is usually conducted in three
phases: reconnaissance, feasibility and, if congressional authorization is obtained,
construction. Each phase of the G.1. isincreasingly more complex and provides further
layers of detail building on the previous study phase.

A Reconnaissance Study for this restoration program, entitled Stillaguamish River
Ecosystem Restoration General Investigation, was completed in December 1997. The
purpose of this document was to examine the need for ecosystem restoration in the
Stillaguamish Basin, to identify potential projects, to determine the federal interest in
planning for such projects, and to assess the level of interest and support of non-federal
sponsors in the identified projects.

Projects that were considered appropriate for possible inclusion in the program were
recommended for further evaluation under a Feasibility Phase Study. The objective of
this Feasibility Study is to formulate a plan that will be recommended for
implementation. Feasibility Phase analyses of project costs and environmental outputs
are more detailed and quantitative than those developed for the Reconnaissance Study.

This Environmental Assessment is being developed concurrently with the Feasibility
Study. It isacompanion report which documents the environmental planning process as
required by National Environmental Policy Act (NEPA) and forms the basis for
environmental coordination of the study. It isanticipated that Snohomish County (the
lead SEPA agency) may adopt this NEPA document at a later date.

1.4 Resource Problems

Over the past century, a variety of conditions and activities have contributed to the
degradation of fish and wildlife habitat in the Stillaguamish River Basin. Some of these
problems do not Iend themselves to corrective action through Corps program and are
addressed through other programs, such as Forest Service management plans. Major
changesin ecological processes and patterns that can potentially be addressed through
Water Resources Development Act (WRDA) ecosystem restoration projects include:

Stillaguamish River Ecosystem Restoration November 2000
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1.4.1. Hydrology and Geomor phology

There have been significant changes in the way water moves through and within the
Stillaguamish basin, the morphology and distribution of channels, and the recruitment,
movement, and storage of sediments. The complex interrel ationships among these
factors, and the influence of human activities and changes in plant/animal populations,
are currently the subject of a major study on patterns of historic change in the
Stillaguamish Basin (Collins 1997.). Some of the maor anthropogenic changes to basin
hydrology and geomorphology are discussed below.

Channel condition has changed significantly in some places (Collins 1997). Both
aggradation and degradation have been observed in various locations, channel widths and
the occurrence of in-stream islands have been modified, and certain channel segments
and tributaries have been substantially re-aligned or structurally modified. Major
structural intervention has included the extensive diking of the lower mainstem,
numerous revetment projects, and the installation of awelr across the mouth of Cook
Slough in 1939. Each of these actions was designed specifically to modify the way water
moves and is stored within the channel system and floodplain. Diking of the tidally-
influenced portion of the mainstem eliminated an extensive network of tidal blind
channels, and other mainstem diking and bank work effectively isolated floodplains and
doughs from the river at all flows except mgor flood events. Loss of large woody debris
had a major influence on in-channel processes. In addition to having direct effects on
terrestrial and aguatic habitat condition and availability, splash-damming, channel
snagging, and riparian logging may have contributed to channel downcutting (Collins
1997).

Sediment recruitment, storage, and movement are a particularly complex issue. Gravel
mining within basin channels has had direct effects, along with probable indirect
influences offsite. Sediment inputs are naturally high in many areas due to the inherent
instability of soils and lacustrine parent materials on steep slopes. However, some major
dlides appear to be related to land management actions. Magjor slide areas and sediment
sources in recent decades include the DeForest Creek dide in the Deer Creek basin on the
North Fork, the Hazel slide on the North Fork, and the Gold Basin slide on the South
Fork.

The changes in hydrology, channel behavior, and sediment movement described above
have differentially influenced various portions of the basin. However, the lower
mainstem reaches and its associated floodplain have undergone the most dramatic
dterations. The fundamental dynamic nature of the lower river has been largely arrested,
particularly with regard to hydrologic connectivity between the channel and floodplain,
and with regard to channel migration. This simplification and stabilization of the system,
in turn, has had direct and indirect adverse consequences for native plant communities
and fish and wildlife habitats (Collins 1997).

Stillaguamish River Ecosystem Restoration November 2000
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1.4.2. Vegetation Composition, Structure, and Distribution

Plant community changes also have been most dramatic in the lower mainstem portion of
the basin. The original complex of distributary channels and blind tidal channels
produced a mosaic of dynamic vegetation types that included salt and brackish marshes,
freshwater marshes and shrub swamps, and tidal freshwater swamps integrated with
riparian and floodplain forests. The floodplain forests contained extensive relic channels,
active soughs, and side channels connected to the river at higher flows. Periodic
movement of the main channel and tributary creeks, as well as beaver activity, produced
a pattern of interspersion of various successiona stages and transitional communities
within the matrix of ancient forest stands.

With the arrival of European settlers, the mainstem floodplain was logged and, along
with the intertidal zone, hydrologically atered through channel modification, ditching,
and diking. Original forest cover was removed, beavers were largely eradicated, and the
system of distributary and side channels was greatly ssimplified. These changes altered
the dynamic nature of the natural vegetation cover, and eliminated much of the mosaic
pattern created by interspersion of plant communities of various types and successional
stages. The modern landscape of the lower valley is agricultural, and the principal
forested areas are relatively small stands dominated by hardwoods. Streamside
vegetation consists primarily of narrow, discontinuous bands of hardwoods. Freshwater
marshes are very limited in extent. Salt marshes are currently present in afairly narrow
area outside the dike system, as the intertidal blind channel system was largely
eliminated.

The valley bottoms of the North Fork, lower South Fork, and major tributaries originally
supported forest mosaics reflecting beaver activity and channel movement similar to the
forests of the mainstem floodplain, but more limited in extent (Pess et. al. 1999). This
system interspersed with and transitioned into upland forest types. Mosaic patternsin
upland areas and riparian zones in steep terrain were maintained by fire or by snow and
debris avalanches. Early mining and railroad construction activities required large
amounts of wood, which was initially taken from mainstem riparian areas. Subsequent
logging of tributary basins and slopes often involved highly destructive practices, such as
splash-damming, which not only atered the condition of the logged areas but also often
had detrimental impacts on stream channels elsewhere in the basin (USFS 1995, ODFW
1995, and Sedell 1988). Aslarge-scale logging accelerated in this century, the pattern of
forest cover and processes affecting it, such as fire and landslides, changed dramatically.
Fire return intervals in the pre-settlement system were on the order of centuries, while
fires occurred more commonly during the period of intensive exploitation. Slides
initiated in cut-over and road areas also occurred more frequently than normal rates. All
of these changes have resulted in a basin characterized by a patchwork of early-to-mid
seral forest stands and very little old-growth forest. In addition, the large woody debris
component of both forest and stream ecosystems is assumed to have been substantially
depleted and altered in character (Pollock 1998).

Forest Service management objectives in the basin are generally geared toward
increasing the proportion of federal landsin alate-seral condition, with a special
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emphasis on protecting riparian areas (USFS 1994). However, recovery of late-
successional characteristicsis a slow process, and natural disturbances (fire, avalanche,
etc.) will continue to operate to create early-successional patches. Forest Service
projections of future trends in the basin indicate that increasing population growth and
relatively short timber rotations on non-federal lands will preclude any significant
increase in late-seral vegetation outside of the federal landholdings (USFS 1995).
Therefore, while the patchy nature of the forest may gradually be improved within the
upper basin, forest cover in the lower Forks, the mainstem, and many tributary basinsis
likely to remain fragmented and discontinuous.

1.4.3. Fish and Wildlife Habitat

The fundamental changes in basic ecosystem structure and processes described above
have had significant impacts on the condition and function of habitats for fish and
wildlife within the basin. The principal changes can be categorized as follows:

Loss and fragmentation of habitat area. Conversion of forest lands and intertidal
wetlands to pasture, urban areas, and other uses has dramatically altered the character and
structure of terrestrial and aquatic habitats, particularly in the former floodplains
associated with the lower forks and Mainstem. The formerly extensive tracts of intertidal
habitat and forest in those areas are reduced to discontinuous fringes along watercourses
and the edge of the Bay. The few remaining “blocks’ of habitat are relatively small and
are generally isolated within an agricultural landscape. Within the upper basin there
remain extensive areas that are largely forested; however, logging, fire, road building,
and other influences over the past century have changed the pattern of forest cover. The
modern forest is broken into relatively small patches of various ages, rather than the
much larger patch sizes that formerly characterized the landscape (US Forest Service
1995, 1996).

This general pattern of habitat loss and fragmentation has adverse consequences for
wildlife species that require large contiguous blocks of habitat and continuity of corridors
among habitats. Species with large home ranges (such as bears) and migratory species
that require diverse food resources, cover, and lack of disturbance (such as waterfowl)
can be severely affected by habitat reduction and fragmentation.

Differential loss of particular habitat types. The general loss and fragmentation of
habitats within the basin has had differential impacts. Certain habitat types have been
particularly depleted. Low-elevation floodplain and intertidal wetlands have suffered a
disproportionate impact relative to upland areas and higher-elevation wetlands. For
example, much of the drainage and land-reclamation activity in the lower basin has been
directed specificaly at converting wetlands to farmland. Similarly, although forest cover
has been largely retained in the upper basin, there has been a major shift in age class
distribution such that late-seral systems are relatively rare.

The result of these differential losses of certain habitats has been to significantly impact
fish and wildlife species that depend on those systems to complete all or some of their life
requirements. Species such as the northern spotted owl and the marbled murrelet, which
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are dependent on late-seral forests, have become a maor focus of management attention
on federal lands within the upper basin. Habitat appropriate for such species has been
largely eliminated from the lower basin. Many aquatic species, including the salmonid
species that are local and regional management priorities, have critical dependence on the
distribution and quality of wetlands and other off-channel habitats. Such habitats have
been decimated in the lower portions of the basin.

Changes in habitat-forming processes. Fish and wildlife habitats within the
Stillaguamish basin are tied to dynamic ecosystem processes. Fire, disease and
avalanches formerly maintained Forest mosaics. In the floodplains of the lower forks and
Mainstem, channel migration and avulsion were constant forces in forming new bars,
abandoned channel segments, side channels, and depressional wetlands. Beaver activity
throughout the basin had major effects with respect to the distribution and characteristics
of wetlands, many of which were ephemeral on the scale of decades or centuries. The
influence of terrestrial plant communities on aguatic systems was significant, in terms of
shading and organic inputs. Inputs of large woody debris, in particular, had effects on
habitat structure, sediment storage, and nutrient processing within channel systems.

Changes in land use, hydrologic controls, and resource exploitation in the period since
European settlement have dramatically altered all of these habitat-forming processes. As
noted above, natural patterns of forest disruption and regeneration have been largely
superceded by harvest patterns and related fire and road impacts. Channel migration has
been arrested by bank stabilization efforts, particularly in the lower mainstem, and other
channel characteristics have been influenced by downcutting and meander cutoffs. Some
of these changes were specific projects undertaken to stabilize the river and reduce
flooding, while others were indirect effects of activities such as gravel mining.

1.4.4. Relationship of these Problemsto Federal Interest in Restoration

The preceding analysis documents the history of changes to the hydrology, channel
characteristics, and sediment transport patterns in the Stillaguamish basin. Various
governmental agencies have participated in constructing bank works, weirs, drainage
systems, flood protection levees, and cuttoffs in the Mainstem reaches of theriver. In
recent decades, the Corps has taken general responsibility for managing these combined
works as asingle “project,” particularly with regard to flood protection. Corps efforts
have included repairs and modifications to levees, the main-channel weir, and various
permitting activities within the channel and in basin wetlands. Overall, the federal
involvement in the “project” that incorporates the many channel and floodplain
modifications within the lower basin is no longer separable from most of the non-federal
actions that have taken place.

The major changes to ecosystem characteristics and processes outlined above are directly
related to the various aterations to channel and floodplain characteristics, and are
therefore at least partly attributable to Corps’ activities. Floodplain clearing, diking, and
channel stabilization are clearly related to the overall “project” that has been directed
toward flood reduction and land reclamation in the lower basin. However, some changes
in habitat quality and habitat-forming processes have been more directly related to land
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management activities (principally logging) on federal and private lands in the upper
basin. These activities have no significant relationship to the past actions and current
responsibilities of the Corps. Therefore, most of the restoration actions considered here
involve the mainstem portion of the river. Several proposed actions concern tributaries to
the North and South Forks, but they are clearly related to hydrologic issues traditionally
within the purview of the Corps.

1.5 Prior Studies and Reports

A variety of resources were consulted in order to identify potential projects suitable for
inclusion in the General Investigation. These include general reviews of processes that
determine habitat integrity in forested river basins (e.g. Abbe and Montgomery 1996,
Bilby and Ward 1989, Bilby et al. 1996, Bisson et a. 1987, Everest et al. 1987, Gregory
et a. 1991, Jorgensen 1990, Jorgensen and Mitsch 1989, Montgomery and Buffington
1993, Rosgen 1994, Schlosser 1991, Sedell et al 1990, Swanson et a. 1988), regional
scientific studies of critical factors influencing habitat quality in the river basins and
estuaries of western Washington (e.g. Beechie et al. 1994, Beechie et al. 1996, Simenstad
et al. 1991, Simenstad and Wissmar 1996), and studies specific to the Stillaguamish basin
(e.g. Bendaet al. 1992, Collins et a. 1994, Pess et. a. 1999, Collins 1997, Polloch 1998
and Pollach and Pess 1998)). Where information from these studies and reportsis used
herein, they are included by reference.

In addition, a number of studies and analyses have been initiated in recent years
specifically to characterize the condition of the Stillaguamish Basin. These reports
identify factors limiting ecosystem function, and isolate potential restoration actions that
might substantially improve particular problem areas or deficiencies. The materials
discussed below served as a starting point for project identification.

Puget Sound Wetland Restoration Program (Stillaguamish Basin Project)

This project is being conducted by the Washington State Department of Ecology, with
support from EPA, the Puget Sound Water Quality Action Team, and NOAA, and with
the participation of various governmental agencies, tribes, groups, and individuals. The
project consists of alarge-scale watershed analysis intended to identify and prioritize
wetland restoration opportunities based on their potential to address losses of critical
wetland functions and related problems such as flooding, depressed salmon populations,
degraded water quality, and loss of wildlife habitat. Resources incorporated into the
project Geographic Information System include soils, wetland inventory, surficial
geology, and similar attributes. The project database includes approximately 1600
specific candidate restoration sites and associated characteristics suitable for usein
developing analyses of restoration potential, functional potential, and rankings of sites
within specific areas or to meet specific functional restoration objectives.

Stillaguamish Implementation Review Committee, Restoration Subcommittee

The Stillaguamish Implementation Review Committee (SIRC) is agroup of citizens and
agency representatives responsible for coordinating implementation of water quality
improvement actions recommended in a Watershed Action Plan developed in 1990. The
Restoration Subcommittee developed a draft set of sub-basin condition summaries and
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restoration strategies that focused on salmon and trout habitat in 13 Stillaguamish sub-
basins (SIRC 1995). The draft document is considered awork in progress that continues
to be refined and modified as the planning process proceeds.

Shohomish County and Tribal Resource Inventory and Planning Documents

Snohomish County Surface Water Management, the Stillaguamish Tribe, and Tulalip
Tribe have devel oped various resource inventory materials that have been used to isolate
problems and restoration opportunities within the Stillaguamish basin or sub-sections of
the basin. These include aquatic habitat mapping, culvert inventories, stream inventories,
and riparian corridor mapping, in addition to direct monitoring of fish use.

Forest Service studies

The U.S. Forest Service has conducted a Stillaguamish River Assessment (1994) and
watershed analyses on the Upper and Lower South Fork of the Stillaguamish River and
Canyon Creek (U.S. Forest Service Darrington Ranger District 1995, 1996). These
documents thoroughly review conditions within the study areas, including aquatic
habitats, seral and landscape patterns of terrestrial vegetation, fish and wildlife
populations, including species considered endangered or in peril, and patterns of human
use. They include identification of restoration priorities as well as management issues.
The Forest Service has aso published areview of restoration activities in the Deer Creek
watershed between 1984-1994 (Movassaghi et al. 1996), which includes an assessment of
the effectiveness of particular actions and recommendations for future initiatives.

Washington State Conservation Commission Limiting Factors Report
Thisreport is an assessment of the habitat factors limiting the production of salmon in the
Stillaguamish watershed, also known as Water Resource Inventory Area (WRIA) 5

This document focuses on all Stillaguamish stocks identified in the 1992 Washington Sate

Salmon and Steelhead Stock Inventory (SASSI): chinook, coho, chum, and pink salmon,
steelhead, and bull trout. Searun cutthroat and sockeye salmon are also discussed. The SASSI
currently lists the Stillaguamish summer and fall chinook and Stillaguamish coho as depressed
stocks. The Deer Creek summer steelhead islisted as critical. In March 1999, the Puget Sound
chinook stocks were designated as threatened under the federal Endangered Species Act.

Additionally the US Fish and Wildlife Service (USFWS) has listed the Puget Sound bull
trout as threatened.

Corps of Engineers Vegetation Mapping and Resource Inventory Compilation

The Seattle District, Corps of Engineers has assembled various resource map coverages
within a Geographic Information System specifically to support this study. Existing
coverages of wetland distribution, soils, surficial geology, stream inventories, stream
blockages, priority species habitats, and similar resources have been adopted directly
from their primary sources. Existing coverages include the Washington Rivers
Information System (Hudson and Knutson 1993), along with modifications and
improvements 