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CHAPTER 1: PURPOSE AND NEED

PURPOSE, NEED, AND GOALS

Purpose

The purpose of this project is to restore and rehabilitate recently purchased industrial second and
third-growth forest lands within the Fort Clatsop Unit at Lewis and Clark National Historical
Park to forests that more closely approximate the structure, ecology, and appearance of forests in
1805-1806.

Need for Action

This project is needed to restore and re-create forests representative of those experienced by the
Lewis and Clark Expedition. The park’s 1995 General Management (GMP) and Environmental
Impact Statement recommended purchasing forest lands adjacent to the fort site and restoring
them to an approximation of historic conditions:

“The proposed boundary expansion would provide protection of the forested and
agricultural landscape now surrounding the Fort area and, by practicing forest
management on some of the land included, would allow a return to a forest landscape
representative of that experienced by the Corps of Discovery.” (p.46)

In 2002, Congress passed the Fort Clatsop National Memorial Expansion Act and added the
forest lands proposed for acquisition in the GMP — approximately 963 acres — to the Fort Clatsop
Unit.

The industrial forest lands the park acquired are significantly different in appearance and ecology
to unmanaged forest stands experienced by the Lewis and Clark Expedition. The trees within
each stand are young, densely stocked and of the same age. Unmanaged stands would have been
older, less dense, and contained trees of different ages. Perhaps the greatest difference between
plantations and the historical forest is the forest floor. In many places, the Expedition journals
describe a forest floor so thickly covered with fallen logs, shrubs and ferns, that it is almost
impassable. For example, on November 12th, Clark wrote that his hunting party “found the
woods So thick with Pine & timber and under growth that they could not get through.” On
December 1, 1805, Lewis remarked that “the wood was so thick it was almost impenetrable.”
Plantations are managed to allow access for machinery and timber crews. As a consequence, the
understory of ferns and shrubs, downed trees, thick soils, snags and nurse logs that characterized
the historic forest is often missing from plantations.

A substantial body of scientific research suggests that converting stands from tree farms to
natural forests requires active and strategic intervention. Without intervention, these stands can
remain in the same developmental stage for decades, if not centuries. Research suggests that
intervention is necessary to increase structural and biological complexity, introduce greater
species diversity, create snags and downed logs, restore forest soils and the forest floor, and
create a more natural forest understory. Productive, lowland ecosystems such as those found in
the Fort Clatsop unit are very resilient, and responsive to manipulation. While it is not possible to
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restore the forests present during the time of Lewis and Clark in a generation, treatment can
greatly accelerate the conversion from plantation to native forest.

This project is needed now because several of the younger forest stands in the Fort Clatsop Unit
are in a critical window where treatment is extremely effective.

This project is also needed to address the disposition of former road, tracks, and staging areas
that were built during the forest’s use as a tree farm.

This plan only addresses the forest and forest floor within the Fort Clatsop Unit and does not
address forests at Dismal Nitch, Station Camp, the Yeon Unit or Cape Disappointment. The
National Park Service decided to take this approach for the following reasons:

1. Forests at the Dismal Nitch and Cape Disappointment Units are located on steep slopes
and are already much closer to those experienced by the Expedition. They are not in
need of immediate or substantial treatment.

2. Forests at the Station Camp Unit are still in private ownership. Management of these
forests may be determined by a separate conservation easement and forest plan being
negotiated between the landowner and NPS.

3. Forests at the Yeon property were planted for dune stabilization and are not historic. A
separate management plan is being developed for the Yeon Unit by the North Coast Land
Conservancy (holder of a conservation easement) and NPS.

Project Goals

NPS has developed several goals for this project. The first and primary goal is to develop a
strategy to accelerate the forest’s conversion from tree farms to a forest more natural and
unmanaged in structure, function, and appearance. The target is to prepare stands to eventually
become the kind of old-growth, late succession forests that are now very rare in the area.

The second goal is to engage the public in both restoration work and scientific study so that they
understand forest ecology and development, including the process of converting tree farms to
historic forests. The third goal is to create a monitoring program that will help us to use
observations and new science to continue to manage the forests in the best possible way into the
future.

The last goal is to develop a strategy for the disposition of roads and other features. Some of
these roads could be converted to trails that would allow access to crews performing forest
treatments. These trails would help the park to meet the interpretation and education goal above.
Others may need to be permanently abandoned and, perhaps, decommissioned.
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NPS GUIDANCE

The NPS Organic Act of 1916 states that the fundamental purpose of the National Park System
“is to conserve the scenery and the natural and historic objects and the wildlife therein.” The
1978 Amendments to the Organic Act known as the "Redwoods Act" states "... the protection,
management and administration of these areas shall be conducted in light of the high public
value and integrity of the National Park System and shall not be exercised in derogation of the
values and purposes for which these various areas have been established...".

Section 4.4.1 of the NPS Management Policies, the agency’s interpretation of the Organic Act,
further addresses the biological resources within park boundaries, stating that the Service will

*““successfully maintain native plants and animals by preserving and restoring the natural
abundances, diversities, dynamics, distributions, habitats, and behaviors of native plant and
animal populations and communities and ecosystems in which they occur.”

Often, as is the case at Lewis and Clark NHP, NPS inherits lands that support the park’s purpose,
but that might lack many of the ecological characteristics they had historically. In these cases,
section 4.1.5 of the NPS Management Policies directs the Service to:

*“...reestablish natural functions and processes in parks unless otherwise directed by Congress.
Impacts on natural systems resulting from human disturbances include the ...disruption of
natural processes. The Service will seek to return such disturbed areas to the natural conditions
and processes characteristic of the ecological zone in which the damaged resources are
situated.”

The park’s 1995 General Management and Environmental Impact Statement recommended the
acquisition and restoration of the lands that are the subject of this EA:

“The proposed boundary expansion would provide protection of the forested and agricultural
landscape now surrounding the Fort area and, by practicing forest management on some of the
land included, would allow a return to a forest landscape representative of that experienced by
the Corps of Discovery.” (p.46)

The Fort Clatsop National Memorial Expansion Act of 2002 accomplished the boundary
expansion proposed in the park’s GMP.

In conclusion, guidance in law, policy and decision documents clearly directs the park to restore
both the historical appearance and ecological function of its forests whenever feasible.
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HISTORICAL AND EXISTING CONDITIONS

Historical Conditions

The Fort Clatsop Unit lies within the Sitka spruce vegetation zone described by Franklin and
Dyrness (1988). This forest type stretches in a long, narrow zone along the west coast of North
America from northern California up to the Gulf of Alaska. In most areas it extends only a few
kilometers inland. Maritime influences predominate, with high precipitation, frequent fog, and
mild year-round temperatures. Sitka spruce (Picea sitchensis) and western hemlock (Tsuga
heterophylla) are the dominant tree species, with western redcedar, pacific silver fir, grand fir,
Douglas fir, Pacific yew, bigleaf maple, and red alder present in varying degrees. These are the
wettest forests in North America (Long 2002).

Historically, large Sitka spruce and western hemlock trees dominated the forests of Lewis and
Clark NHP. Prior to European settlement, at least 40% of the coastal hills were old-growth Sitka
spruce/western hemlock forest (Agee 2000).

Table 1: Historical and Existing Conditions

Attribute Historic Conditions Existing Conditions
Trees Sitka spruce/western hemlock Western hemlock/Sitka
with bigleaf maple, Pacific spruce
yew, western redcedar, alder with Douglas fir
Forest Floor More biomass on forest floor Very few downed trees
than in standing trees. Thick except in recent windthrow
organic layer areas, very thin organic layer
Structure Mixed ages, landscape Even aged, landscape
heterogeneity homogeneity
Snags Common Rare
Stem Density Variable, open Extremely dense
Understory Rich, diverse, multi-layered simple or absent
Wind Creates small patchy openings  Creates very large areas of
windthrow
Fire Risk Very low, caused by extremes  Low, caused by extremes in
in climate climate
Growth Large tree diameters due to Small diameters due to
sufficient resource allocation competition for light
Succession Pathways Open Closed

Disturbances play important roles in structuring the coniferous forests of western North America
(Agee 1993, Franklin et al. 2002, Veblen et al. 1994). Their variation in type, extent, intensity
and frequency lead to unique post-disturbance conditions and forest developmental pathways.
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Stand replacing disturbances initiate the forest development sequence while chronic, small-scale
disturbances are important agents of tree mortality and pattern formation within the development
sequence. Wind is the primary disturbance in coastal Sitka spruce Zone forests. Storms with
hurricane force winds—potential stand replacing events—have swept the Pacific Northwest
coast approximately once every 20 years in the last 200 years (Henderson et al. 1989). In
addition, smaller windstorms blow down or damage individual trees or groups of trees on a much
more frequent basis. Additional complexity is introduced by feedbacks between wind-created
edges along canopy gaps and blowdown areas, which expose additional trees to wind disturbance
(Greene et al. 1992). As a consequence, wind disturbance becomes chronic, and blowdown
patches can be seen to grow and migrate across coastal forest landscapes at annual to decadal
time scales in complex wave and partial wave patterns (Harcombe et al. 2004). The net effect of
this variable-intensity wind disturbance regime is a complex landscape mosaic of different patch
types and sizes, often with high within-patch heterogeneity.

Fires, while rare, also perturb coastal Sitka spruce Zone forests. The incidence of fire in these
forests is low because ignition sources are infrequent and ignitions rarely coincide with fuel
moisture levels conducive to carrying wildfire. The limited available fire history data for Sitka
spruce forests indicates that stand replacement fires occur only during extreme weather
conditions associated with dry east winds (Agee 1993). Fahnestock and Agee (1983) calculated a
fire return interval for the Sitka spruce type in western Washington at over 1,100 years. Long and
Whitlock (2002) estimated a fire return interval of 240 + 30 years over the past 2700 in
northwest Oregon. A major stand-replacing fire event—the Nestucca Fire— burned Sitka spruce
zone forests at what is now the Cascade Head Experimental Forest in northwest Oregon
sometime between 1845 and 1849 (Morris 1934, Munger 1944). The Nestucca fire started in the
Willamette Valley and was pushed over the Coast Range by strong east winds. It is unknown if
this significant fire was of natural or human origin. The famous Tillamook Burn, a series of fires
that burnt 355,000 acres of coastal forest between 1933 and 1951, is believed to have been
human in origin but bolstered by unusually high temperatures, low humidity, and east winds. In
any case, stand replacement fire events are certainly possible in the Sitka spruce Zone, although
the probability of occurrence is quite low. Fire rarely follows windthrow. Historically, wind
storms occur much more frequently than fire; the overwhelming majority of these wind throw
events have not been followed with fire — rather, the blown down trees decompose in place,
building rich organic soils and serving as nurse logs for the next generation of trees.

Fire was also used as a management tool by northwest coastal tribes to maintain forest openings
to improve hunting opportunities and increase berry production (Sauter 1974, Deur 2005).

Existing Conditions

When the Corps of Discovery first laid eyes upon this landscape, many of the trees they were
seeing may have been relatively young, but the overall ecosystem was the result of thousands of
years of complex evolutionary relationships. Since the last ice age approximately 20,000 years
ago, climate and vegetation in the Pacific Northwest have gone through several major transitions;
conditions similar to the present have maintained in most places in the last 5,000 to 6,000 years.
Post — nineteenth century logging practices, agricultural use, and settlement patterns have largely
replaced wind as the primary disturbance factor. This has resulted in an imbalance of the ratio of
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old growth forests to younger stands on a regional scale. In the Youngs Bay and Skipanon
watersheds alone, changes in overall vegetation composition have been dramatic: since 1850,
mixed coniferous and Sitka spruce forests have decreased by more than 15,000 acres, while land
in clearcuts and Douglas fir plantations has increased by over 40,000 acres (NRCA 2010). As a
consequence, there is much less spruce, much more Douglas-fir and hemlock and many more
young stands than would have existed prior to the advent of steam-powered logging at the end of
the 19" century.

Managed landscapes have been altered such that the response to typical perturbations is different
from that of unmanaged landscapes. For example, past harvest has created forest stands with
hard edges, decreasing forest ecosystem resistance to wind disturbance (Ruth and Harris 1979).
The high stand density causes trees to have high height: diameter ratios, with stand stability
reaching a minimum in the mature (sensu Franklin et al. 2002) stage. During early maturity,
where natural single cohort stands are just beginning to transition into multi-cohort structure and
composition, the likelihood of high severity wind disturbance is greatest (Acker et al. 2000,
Greene 1992, Harcombe P.A. Et al. 2004, Harcombe P.A., Harmon, M.E., Greene, S.E. 1990,
Harris 1989, Jane 1986, Rebertus et al. 1997, Wimberly and Spies 2001). A likely outcome for
these single cohort western hemlock dominated stands originating from catastrophic disturbance
(timber harvest) is to move into a high-severity wind disturbance regime, in contrast to the
historical low severity wind disturbance regime that maintained the landscape in a high
proportion of old-growth.

The role of wind as a powerful shaper of local forest dynamics was dramatically demonstrated in
December of 2007. A severe wind storm struck the northwest coast of Oregon, causing
significant damage throughout Clatsop, Tillamook, and Columbia counties. Hurricane force
winds struck down thousands of trees throughout the park, creating very large gaps, standing
snags, and heavy coarse woody debris (CWD) loads. The adaptive management proposed under
the Preferred Alternative would allow the park to approach the storm-damaged areas on a case-
by-case basis and determine what degree of management is appropriate in each affected area.

When settlers began arriving in large numbers in the early 1800s, timber harvest increased. Since
the initiation of industrial logging practices in the mid-nineteenth century, large-scale timber
harvest has replaced wind as the major disturbance factor. One very significant effect of this has
been the removal of huge amounts of biomass from forested ecosystems. Removing woody
biomass from a forest rather than letting it decompose onsite can affect soil chemistry, soil
fertility and plant growth. Decomposing wood helps replenish soil nutrients (ODF 2008). When
biomass is removed, essential nutrients such as nitrogen are removed along with them.
Conventional logging practices also utilize controlled burning and/or herbicide applications to
reduce competition from brush with newly planted seedlings. Removing these early colonizing
shrubs and alders, which are nitrogen fixing, also reduces nitrogen inputs into the ecosystem
(Luoma 1999). Thus far, nitrogen has not been found to be a limiting factor in growth rates of
western Oregon forests, but repeated clear-cut style harvesting may eventually deplete the soil
(Luoma 1999).

Another consequence of past timber management practices is an overabundance of dense,
crowded, young stands of naturally regenerating western hemlock and planted Douglas fir with
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tall, thin trunks. These dense, even—aged western hemlock and Douglas fir dominated stands,
which are now the dominant stand type across the landscape, are much more susceptible to
catastrophic blow down than the structurally diverse forests of the past (Beese 2001).

The maps shown in figures 1 and 2 are based on Weyerhauser timber cruise data taken in 2004.
Figure 1 shows the approximate current ages of the stands to be treated under this plan. Figure 2
displays the dominant and co-dominant tree species composition of the stands at present. This
information will aid prioritization of stand treatments and preliminary project planning.

tions, Showing Current Stand Age Classes

] - R T )
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Figure 2: Existing Conditions, Showing Stand Types
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Regional Context

The project area sits in the middle of a landscape heavily altered by human activities.
Commercial timber operations are adjacent to the Fort Clatsop unit. An aerial view of the
surrounding landscape reveals a patchwork of logged forests, agricultural clearings, and urban
and rural development. This has resulted in a loss of overall species and habitat diversity across
the landscape. Forests with late-seral characteristics are increasingly rare within this broader
landscape; there are very few examples of intact ancient spruce forest left in our area. Two such
stands nearby are at Ecola State Park in Oregon and Cape Disappointment State Park in
Washington (which is within Lewis and Clark NHP’s legislative boundary).These forests serve
as models for the desired future condition.

Other than these relatively small preserves, the vast majority of timberland in Clatsop County
has been and continues to be intensively managed for short-rotation timber production. Over
seventy percent of the total land area in the county is managed by the Oregon Department of
Forestry or private timber companies, which continue to manage the majority of their land for
timber harvest goals. Ninety-six percent of original coastal temperate forests in Oregon have
been logged (Noss 1995). Development pressure is also reducing the amount of native forests in
the county. These land uses have resulted in a landscape where old, complex forest habitat is
becoming increasingly rare. Because of this, there is a pressing need to provide quality late seral
forest habitat in the area.

Within this regional context, the small percentage of forest land within the Fort Clatsop unit is of
critical importance for conservation and restoration. There is an opportunity here to change the
trajectory of these second and third growth tree plantations away from monocultures of low
ecological value towards fully functioning, dynamic, resilient late seral ecosystems. In both the
near and far future, these stands would serve as both refugia and sources of late-seral dependent
taxa.

Figure 3 displays the tremendous loss of late seral habitat throughout the western Oregon coast
range since the onset of industrial logging (ORNHIC 2004):
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Figure 3: Historic vs. Current Habitat Distribution
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PROJECT AREA

The proposed forest restoration and management plan (FRMP) covers the recently acquired
forested portions of the Fort Clatsop unit of Lewis and Clark National Historical Park. This
includes the forest west of the original memorial which was acquired from Weyerhaeuser, and
additional acres acquired in subsequent acquisitions from private landowners, for a total of 1,003
forested acres.

The 85 acres of the original 125-acre Fort Clatsop National Memorial (figure 5) that are east of
the Fort Clatsop Road are not within the scope of this plan. This acreage will continue to be
managed as a National Historic District, and thinning will continue as authorized under the Fire
Management Plan. Estuaries and floodplain areas along the Lewis and Clark River are also
beyond the scope of this plan - land management at the Otter Point Restoration Site is guided by
the Otter Point E.A. (2010), and at Netul Landing by the River Day Use Area E.A. (2002).
Future work at other estuarine sites such as South Clatsop Slough will be addressed in other
plans. No other Lewis and Clark NHP park units (Cape Disappointment, Station Camp, Dismal
Nitch, Sunset Beach, Yeon, and Salt Works) are addressed in this plan. These units have
different habitats, management, and/or Desired Future Conditions than those outlined in this
plan. This FRMP is primarily intended to guide forest vegetation management in the Fort
Clatsop unit for the next 20 years. This is based on an assumption of treating and monitoring
approximately 100 acres/year for the first 10 years of the plan, and then performing monitoring
and additional smaller treatments as needed for the next 10 years. At this point the plan will be
revisited, and revised and updated as needed.
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Figure 4: Location of the Fort Clatsop Unit of Lewis and Clark National Historical Park
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Figure 5: Project Area within the Fort Clatsop Unit
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PROJECT OBJECTIVES

Based on an analysis of historic and existing conditions, the park has developed the following
measurable objectives tied to the project goals described above.

Goal 1. Manage forests for the development of historical conditions described in Table 2.

Goal 2. Increase Visitor Understanding of Forest Ecology and Development (education,
interpretation, youth involvement, waysides, participation in research and field treatments, etc.)

Goal 3. Adaptively manage the resources in order to respond to new challenges and improve
management practices as experience is gained and knowledge evolves

Table 2: Objectives specific to the three goals:

Goal 1: Forest
Characteristics

Objective 1-1: Enhance forest structural complexity through application of
variable density thinning (applying a variety of thinning treatments and
untreated areas across the landscape to create heterogeneity on a landscape
scale) and other techniques designed to accelerate stand development by
truncating the competitive exclusion stage of forest development

Obijective 1-2: Reintroduce the range of plant species made locally rare under
previous management

Obijective 1-3: Increase diameter growth rates to speed development of large
trees and to reduce windthrow risk by decreasing the ratio between tree height
and trunk diameter (H:D ratio)

Objective 1-4: Encourage the development of multiple canopy layers

Objective 1-5: Increase the number and size of snags and downed logs and
forest floor biomass

Obijective 1-6: Stimulate the re-initiation of understory plants through
overstory thinning

Objective 1-7: Retain existing snags and down wood where possible to
preserve existing habitat structures

Obijective 1-8: Create additional snags and downed wood to recruit these
structures where they are lacking or under represented

Goal 2:
Increase
Visitor
Understanding

Obijective 2-1: create two new loop trails to enable visitors to access multiple
forest developmental stages & learn about forest ecology and active forest
restoration in situ

Objective 2-2: conduct ranger-led walks interpreting work-in-progress

Obijective 2-3: develop signage explaining different logging histories, methods,
and forest developmental pathways

Objective 2-4: integrate project work into existing educational programs
concerning watershed health
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Objective 2-5: engage youth in restoration activities such as re-planting native
species and invasive species control

Objective 3-1: Develop a monitoring plan to assess effectiveness of treatments
at directing stands toward the desired future condition

Goal 3: Objective 3-2: Incorporate monitoring findings into management practices

Adaptive

Management  Objective 3-3: Continue to incorporate the best available science and practices
by collaborating with other groups conducting forest restoration, and staying
abreast of the latest scientific literature on ecology and silviculture
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RELATED PLANS FOR THE FORT CLATSOP UNIT

This plan provides direction for forest lands within the Fort Clatsop unit of Lewis and Clark
NHP. It does not include the developed area surrounding the fort or wetlands and riparian areas
along to the Lewis and Clark River.

In the developed areas near the fort, the Fire Management Plan will guide forest management
actions. In wetlands and riparian areas along the Lewis and Clark River, the Otter Point EA
(2010) and the River Day Use Area EA (2002) will guide management. In all other forest lands,
this plan will guide management.

This project is proposed within the context of several pieces of law and policy which provide a
framework for our actions. The park has developed this proposal in accordance with the laws,
policies, and regulations discussed in the NPS Guidance Section above.
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ISSUES AND IMPACT TOPICS

Scoping

A list of issues and concerns related to improvements to the project were identified through park

internal scoping and through the public scoping process. Internal scoping involved an
interdisciplinary team of NPS staff who determined potential issues and impact topics.

Initial research and development for this project was begun in 2006. Based on this, a draft
restoration plan was written and on February 1, 2007, a press release seeking public comments

on the draft plan was sent to the local media. Emails and hardcopies of this request for comments
were also sent out to interested individuals, organizations, and agencies. Throughout the scoping

and development phases of this management plan, a number of key issues and concerns have

been identified as being particularly important with regard to the forests in the Fort Clatsop unit.

The resulting communications led to this list of key issues and concerns:

Lewis and Clark National Historical Park

A well thought-out plan to manage the forests in the Fort Clatsop unit.

Scarcity of late-successional forest in the current landscape has led to a decrease in
biodiversity and habitat availability for species that historically were abundant in the
area.

The restoration of the natural landscape including vegetation and wildlife habitat
degraded by past management activities.

Protection of natural resources including air, water, soil, plants and animals.

Fires, including prescribed fires, and their potential spread onto adjacent private land.
Protection of cultural resources, and inclusion of Native American tribes in
archaeological and conservation activities.

Safety of visitors, staff, and adjacent property owners.

Effects on visitor use.

Preservation of the wilderness qualities found within the park.

The cumulative effects of actions proposed in management with respect to potential
watershed and landscape level impacts.

Maintenance of wildlife habitat in both the short and long term within the context of
proposed actions.

Loss of elk habitat in the region as human development encroaches on areas used by elk.
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Issues and Impact Topics Identified for Further Analysis
The impact topics that have been included in this assessment are:

Physical Environment (geology, soils, and topography). The park’s physical resources are key
components of the park’s environment and are essential to the health of the ecosystem. Changes
to the physical environment could potentially affect biological and physical components of the
forest, and the organisms that inhabit it. The alternatives and restoration methods analyzed in this
environmental assessment may affect the physical environment of the forest ecosystems,
specifically geology, water quality, hydrology, and soils. The analysis described in this
assessment considers the impacts of each of the alternatives on these physical components of the
forest ecosystem.

Water Quality. Creeks and streams are within the project area. Mitigation measures against
impacts to water quality are addressed, and potential impacts to water quality under the proposed
alternatives area analyzed in this document.

Vegetation. This plan proposes to alter the vegetation composition and structure of the forested
areas of the Fort Clatsop unit over the next 20 years. The alternatives analyzed in this document
will have varying degrees of impact to both native and non-native plant populations and
successional pathways. The analysis described in this assessment considers the impacts of each
of the alternatives on vegetation within the project area.

Wildlife. Native wildlife species are an integral part of the park’s environment. It is part of the
NPS mission to protect these resources, and therefore important to identify and analyze any
potential impacts (adverse or beneficial) that could affect these resources. The alternatives and
restoration methods analyzed in this environmental assessment may affect the biological and
natural resources of the forest habitat, including habitat for amphibians, birds, bats, elk, and other
mammals. The analysis described in this assessment considers the impacts of each of the
alternatives on wildlife species within the project area.

Threatened, Endangered and Sensitive Species. The Federal Endangered Species Act prohibits
harm to any species of fauna or flora listed by the U.S. Fish and Wildlife Service (USFWS) as
being threatened or endangered. Such harm includes not only direct injury or mortality, but also
disrupting the habitat on which these species depend. There are several threatened, endangered,
or sensitive species that reside within or near the park, including thirteen salmonids. This impact
topic is included in this analysis.

Soundscape. Noise is defined as unwanted or unnatural sound. Thinning activities can involve
the use of noise-generating mechanical tools and devices with engines, such as chain saws,
trucks, and chippers. Each of these devices, in particular chain saws at close range, are loud.
Therefore, this impact topic is included in this analysis.

Visitor Use and Experience/ Visual Resources. The NPS Management Policies state that the
“enjoyment of park resources and values by the people of the United States is part of the
fundamental purpose of all parks.” Aesthetics is considered part of the visitor experience.
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Maintaining scenery of great natural beauty is a key component in enhancing visitor experience.
Analysis of all potential impacts to recreation and visitor experience, including aesthetics and
education, is provided in this document.

Socioeconomics. NEPA requires an analysis of impacts to the “human environment,” which
includes economic, social, and demographic elements in the affected area. The park has direct
and indirect impacts on the regional economy.

Human Health and Safety. The health and safety of visitors, staff, and contractors is of utmost
importance to the National Park Service. Therefore, impacts to human health and safety are
addressed in this analysis.

Historical and Cultural Resources. Through legislation the NPS is charged with the protection
and management of historical and cultural resources in its custody. Impacts to these resources
therefore are identified and analyzed in this document.
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Impact Topics Considered but Dismissed

Environmental Justice. Executive Order (EO) 12898, Federal Actions to Address Environmental
Justice in Minority Populations and Low Income Populations, requires all federal agencies to
identify and address disproportionately high and adverse human health or environmental effects
of their programs and policies on minorities and low-income populations and communities.
Forest restoration projects at the Lewis and Clark National Historical Park are expected to have
no direct or indirect impacts on minority or low income populations or communities.
Environmental justice considerations, therefore, were not included for further analysis in this
environmental assessment.

Waste Management. None of the alternatives would generate noteworthy quantities of either
hazardous or solid waste that need to be disposed of in hazardous waste or general sanitary
landfills. Therefore this impact topic is dropped from additional consideration.

Transportation. None of the alternatives would substantially affect road, railroad, water-based,
or aerial transportation in and around the park. Therefore, this topic is dismissed from any further
analysis.

Utilities. Generally, some kinds of projects, especially those involving construction, may
temporarily impact above and below-ground telephone, electrical, natural gas, water, and sewer
lines and cables, potentially disrupting service to customers. Other proposed actions may exert a
substantial, long-term demand on telephone, electrical, natural gas, water, and sewage
infrastructure, sources, and service, thereby compromising existing service levels or causing a
need for new facilities to be constructed. None of the alternatives will cause any of these effects
to any extent, and therefore utilities are eliminated from any additional analysis.

Resource Conservation, Including Energy, and Pollution Prevention. The NPS’s Guiding
Principles of Sustainable Design provides a basis for achieving sustainability in facility planning
and design, emphasizes the importance of biodiversity, and encourages responsible decisions.
The guidebook articulates principles to be used such as resource conservation and recycling.
Proposed project actions would not minimize or add to resource conservation or pollution
prevention within Lewis and Clark NHP and, therefore, this impact topic is not evaluated further
in this EA.

Resources Not in the Project Area. The following topics are not further addressed in this
document because there are no potential effects to these resources, which are not in the project
area:

Wilderness

Designated ecologically significant or critical areas
Wild or scenic rivers

Floodplains

Designated coastal zones

Indian Trust Resources

Prime and unique agriculture lands
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e Sites listed on US Department of Interior’s National Registry of Natural Landmarks
e Sole or principal drinking water aquifers

In addition, there are no potential conflicts between the project and land use plans, policies, or
controls (including state, local, or Native American) for the project area.
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CHAPTER 2: ALTERNATIVES

INTRODUCTION

Reasonable alternatives, including the No Action alternative were evaluated during the NEPA
process. Possible alternatives include a No Action alternative as required under NEPA
(Alternative 1), restoration without removal of biomass (Alternative 2) and restoration with
biomass removal permitted under strictly constrained ecological conditions (Alternative 3).

ALTERNATIVE 1: NO-ACTION ALTERNATIVE

The No-Action Alternative is mandated under the National Environmental Policy Act and is
designed to serve as the basis for comparison of proposed actions. Under this alternative the
forests at Lewis and Clark NHP would largely be left to develop with minimal intervention.
Present activities within the project area include: control of invasives, especially holly and ivy,
management of forest fuels under the Lewis and Clark NHP Fire Plan, hazard tree removal, and
trail maintenance. These activities would continue under the No-Action alternative.

If this alternative is selected, the opportunity to meet objectives to improve habitat, biodiversity,
and other forest characteristics would be limited.

FEATURES COMMON TO ACTION ALTERNATIVES (ALTERNATIVE 2 AND
ALTERNATIVE 3)

Accelerated Development of “Old Growth” or Late Successional Forests

A common focus of all action alternatives is managing for the desired future condition of late
successional forests. Late successional forests are fundamentally different from younger forest
types and research has shown that they play a number of key ecological roles (Franklin and Spies
1991). A late successional landscape is one in which a variety of age —classes can be found.
Landscape level complexity arises from a mosaic of old growth, open meadows, shrublands, and
younger stands. In turn, this complex landscape is a result of natural disturbance; in this part of
the world, this has traditionally been wind combined with occasional catastrophic fires.

What sets late seral forests apart is not simply their age but rather the structural complexity that
arises due to the presence of large trees, large snags, large volume of downed wood, and a wide
diversity of tree sizes (Franklin et al. 2005). This complexity results in the ability of these
forests to support high levels of biodiversity and fill a number of key ecological functions such
as nutrient retention, erosion control, and water purification (Franklin and Spies 1991). Late
successional forests also would help achieve Lewis and Clark NHP’s goal of recreating the
atmosphere surrounding the Lewis and Clark expedition. It would take many years, beyond the
20 year life of this plan, to achieve this goal. However, interim targets of a more abundant and
diverse understory, increased LWD and snags, successful reintroduction of native species,
smaller height: diameter ratios, etc. would be apparent and measurable early on in the
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implementation of this plan.

While this management plan is intended to guide forest restoration at Lewis and Clark NHP for
the next 20 years, forests with the desired conditions will not be achieved until much later,
perhaps decades after the treatments

Development of Prescriptions

While this Plan establishes the framework for forest restoration activities, it does not outline
stand specific strategies for the forests in the Fort Clatsop Unit. In order to develop strategies to
restore a particular stand, accurate data about current stand conditions are essential. Data such as
stand diameter/height distribution, species composition, density, age, and history are available
from Weyerhaeuser stand records, but this information is more than ten years old and does not
reflect recent changes in stand conditions, particularly after the 2007 wind storm. Further stand
surveys will be conducted prior to prescription development. Measurements of tree height,
diameter, live crown ratio, height:diameter ratio, and tree density will be collected using variable
radius plots established using a keyhole prism or Releskop. Cruise data will be used to
characterize the existing stand conditions, describe baseline untreated conditions, and estimate
numbers, sizes and species of trees to be felled and retained to accomplish restoration objectives.

Prescription development will include project prioritization and planning, objectives, and best
management practices. A number of thinning techniques will be employed, depending upon the
composition of individual stands. If information gathered during cruising and prescription
development changes the assessment of impacts, additional compliance will take place.

Creation of gaps and patches

All action alternatives would focus on working with the existing forest stands, not replacing
them outright. This would be accomplished by thinning some of the trees within a stand.
Thinning works because only a limited amount of resources (primarily light, water, nutrients) are
available within a given area, and removing some trees reduces competition and increases the
relative abundance of resources to remaining trees and understory vegetation (Smith et al. 1997).
This results in fewer, larger, stronger trees.

Thinning treatments are more effective early in the life of a stand before growth is dramatically
slowed by competition. Restoration treatments during the first 10 years of the plan would focus
more on thinning to maximize the effectiveness of treatments. Thinning may still be
implemented through the duration of the plan but the emphasis would be on treating stands as
soon as possible then following up as needed.

Thinning has been shown to facilitate the development of the late successional characteristics
that have been identified as the desired future condition of forests under this plan (Zenner 2005,
Chan et al. 2006). The primary reason that thinning is able to speed the development of diverse
understories, multi-layered canopies, and larger trees is that thinning works to shorten the
competitive exclusion stage of forest development (DeBell et al. 1997). Competitive exclusion
occurs when densely growing trees effectively capture all the available light and the ensuing
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competition for resources causes trees to stagnate in growth and eventually die. This stage of
forest development is characterized by few or no understory plants, reduced tree growth, and
increased mortality; these characteristics may persist for long periods of time (Franklin et al.
2002). Development of understory plants and multiple canopy layers is particularly slow in
stands with a large western hemlock component (Stewart 1988). As most stands in the Fort
Clatsop unit feature hemlock as a major stand component, there is considerable potential for
thinning to improve understory growing conditions. Studies have shown that understory
composition in thinned stands is closer to old-growth understory composition compared to un-
thinned stands (Tappeiner 1997, Muir et al. 2002). Thinning conducted with specific ecological
objectives, instead of conventional timber production objectives, has the potential to be even
more effective in promoting biodiversity and the development of late successional
characteristics. This is because thinning treatments can be designed to favor ecological elements
such as wildlife trees, gaps, and snags that are ordinarily selected against in production forests
because they do not maximize the commercial value of the trees remaining in the stand. While
evidence supporting forest restoration in the Sitka spruce zone is limited, the growing consensus
on forest restoration is that thinning does have a beneficial impact in young over-dense stands
across the region (Churchill 2003).

Due to the range of forest conditions present in the Fort Clatsop unit, a number of different
thinning techniques would be necessary for restoration under the action alternatives. One of the
main techniques being used in forest restoration in the Pacific Northwest is called Variable
Density Thinning (VDT) (Carey et al. 1999). Variable density thinning applies a variety of
thinning levels to simulate the structural complexity and spatial heterogeneity that are
characteristic of old-growth forests. It has been described as “thinning with skips and gaps”
(Harrington 2005). Skips are areas of no treatment designed to limit treatment impacts while
gaps are areas cleared to simulate canopy openings resulting from windthrow or other
disturbance. Both skips and gaps are designed to further increase the variability present after
treatment. Sizes as well as the proportion of a stand devoted to skips/gaps can be tailored to
meet local conditions and objectives. Overall, ongoing research continues to stress the
importance of variability in thinning intensities when trying to achieve ecological objectives
(Carey et al. 1999, Garman 2003, Muir et al. 2002, Franklin et al. 2002, Harrington 2005).

No treatment areas (*“skips”) would occupy approximately 20 percent of the area in each t