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Chapter 1
Introduction

1.1 Overview

The Oregon Department of State Lands (DSL) (Permittee) has prepared this multi-species Habitat
Conservation Plan (HCP) to support the issuance of incidental take permits (ITPs) under the federal
Endangered Species Act (ESA) on the Elliott State Forest. DSL is the administrative arm of the
Oregon State Land Board (State Land Board), which has jurisdiction over the forest. The State Land
Board is composed of the state of Oregon’s Governor, the Secretary of State, and the Treasurer.

In December 2020, the State Land Board voted that future management of the Elliott State Forest be
conducted to support scientific research and, in turn, directed the Permittee to transition the forest
into management as the Elliott State Research Forest (ESRF), where forest management activities
will create a managed landscape where experimentation can occur. The direction and framework for
creation of the ESRF subsequently received broad and bipartisan support from the State Legislature
in 2022 and was recently reaffirmed by the State Land Board in December 2023.

The goal of research on the ESRF is to advance more sustainable forest management practices
through the application of a systems-based approach investigating the integration of intensively
managed forests, forest reserves, dynamically managed complex forests, and the aquatic and
riparian ecosystems that flow within them. Forestry will be studied on an appropriate temporal and
spatial scale while assimilating wood fiber production with other values and services that address
the wellbeing of terrestrial, riparian, and aquatic ecosystems, as well as human communities.
Research topics may include, but will not be limited to, the following.

o Conservation of biodiversity and at-risk species dependent on forest landscapes.
e (limate adaptation of forests and carbon sequestration.
e Economics and technology of sustainable timber production.!

e Integration of western science and Indigenous Knowledge related to forest management,
ecosystem dynamics, and outcomes for human and non-human communities.

e Implications of fire and other forest disturbances on the long-term health of forested
landscapes.

Historically, the focus of forestry and forest research has drifted toward the extremes of forest
conditions—plantations and protected areas—without investigating new approaches or traditional
ecological knowledge for meeting sustainability goals. Forest research related to optimization of
wood production generally centers on plantations created by repetitive, intense disturbances
through clearcutting and rapid tree establishment. On the other hand, researchers study unlogged,
naturally regenerated, young, mature, and old-growth forests at the other end of the spectrum to
better understand processes and functions such as carbon sequestration, water quality, biodiversity,

1 Sustainable timber production means not harvesting more wood than you are growing on the forest. In the context
of the HCP, it also is a reference to research topics including, but not limited to, new harvest methods and “climate
smart” forestry.
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and human dimensions.2 Between these endpoints exists an opportunity to further explore and
better understand how to manage forests to meet resource demands in a manner that supports
natural forest ecosystem function, biodiversity, and forest products for human economic and
cultural use. The Permittee proposes to fill this knowledge gap by researching and integrating a
suite of social and biophysical objectives and attributes such as carbon sequestration, timber
production, recreation, and habitat for imperiled species. This would occur across the ESRF over
multiple generations.

The ESRF will be managed in accordance with a framework based on the research platform
described in Oregon State University (OSU) proposal for the ESRF (Appendix C, Proposal: Elliott
State Research Forest). This research proposal outlines allocations, harvest treatment types, and a
research platform that takes a landscape-scale approach to long-term sustainable forestry research.
The platform is designed to be climate-adaptive, dynamic, and flexible. Over the course of advancing
the framework for the ESRF’s creation and this associated HCP, the Permittee has made some
modifications to the framework of the OSU research proposal, which are captured in this HCP’s
commitments. The flexibility of the resulting HCP framework is intended to facilitate collaboration
with research partners at OSU, as well as other universities and institutions inside and outside of
Oregon, Tribal governments, and stakeholders and interests at the local and broader levels. The
results obtained from ESRF research, whether advanced by OSU or other research entities, will
inform future policy and decision-making in state, federal, Indigenous, and private forest landscapes
throughout the Pacific Northwest, the nation, and globally.

A key element of the research design sets allocations in the permit area that allow the Permittee to
maintain operational management constant over time. While some degree of management flexibility
exists within the allocations, the allocations will create an important level of certainty for
researchers and the public by facilitating long-term studies essential to understanding long-lived
forests. Subwatersheds in the ESRF will be divided into the conservation research watersheds
(CRW) and management research watersheds (MRW). The CRW will be maintained as a
conservation area that combines aquatic and terrestrial habitat protection to benefit the covered
species, while the MRW lands will be allocated to reconcile conservation, production, and other
objectives on forestlands.

The Permittee’s future timber management of the forest has the potential to cause incidental take3 of
fish and wildlife species listed under the ESA as threatened or endangered. Therefore, in accordance
with Section 10 of the ESA, DSL has applied to the U.S. Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS) (together, the Services) for ITPs that will allow specified
levels of incidental take of listed species. This plan is called the ESRF HCP and is intended to be
implemented by the Permittee as part of a research forest program that transforms the Elliott State
Forest and minimizes and mitigates the impacts of the authorized incidental take.

2 Human dimensions means the relationship between people and wildlife/habitat.

3 Incidental take means any taking otherwise prohibited by ESA Section 9 (including any of the forms of “take”
defined in the ESA), if such taking is incidental to, and not the purpose of, the carrying out of an otherwise lawful
activity. Among the forms of take, HCPs generally involve “harm” and “harass” situations.
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1.2 Background

Indigenous people have lived along the southern Oregon Coast and Coast Range for thousands of
years. Physical evidence of this occupation has likely been mostly erased by changes in sea level and
periodic major earthquakes, but humans are thought to have arrived in the region from eastern Asia
atleast 10,000 and perhaps as long as 20,000 years ago.

The Hanis (Coos) and Quuiich (Lower Umpqua) people are the original people and stewards of the
lands that we now refer to as the Elliott State Forest. The Hanis people spoke Hanis, a language
closely related to miluk in the Coosan branch of the Coastal Oregon Penutian language family. The
Quuiich people spoke another Coastal Oregon Penutian language, the quuiich dialect of sha'yuushtt'a
ut quuiich, which is also known as the Siuslaw language. Tenmile Creek was the general dividing line
between the Hanis and Quuiich people. Large village sites were primarily located on solid ground
above rivers and estuaries and some smaller villages were located along creeks and lakes. There
were seasonal fish camps along many rivers and creeks, and seasonal hunting and plant gathering
camps were numerous in the Coast Range.

The Hanis and Quuiich people managed and stewarded the Elliott State Forest to provide the natural
resources that supported their communities and their culture. They gathered and cultivated
culturally important plants such as hazel (Corylus avellana), huckleberries (Vaccinium spp.),
blackberries (Rubus spp.), and blackcaps (Sylvia atricapilla). They managed and harvested trees to
provide logs for canoes and planks for houses. They hunted deer (Cervidae) and elk (Cervus
canadensis) for food and hides, and the antlers and bones were used to make tools. To manage these
resources and to create a resilient and diverse landscape with a full spectrum of habitat conditions,
the Hanis and Quuiich people actively managed lands that comprise the Elliott State Forest. They
routinely utilized trimming, harvesting, and fire to keep large portions of the forest clear of trees and
brush. This use of fire maintained large areas of early-seral conditions, which benefited deer and elk
populations, benefited the soil, kept pathogens in check, and also promoted the light-loving plants
that sustained their communities and their culture.

Today, many of the descendants of these original stewards of the Elliott State Forest landscape are
enrolled in the Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians. Despite the
forest’s recent history of clearcutting and conversion to timber plantations, and related lower
quality and lack of abundance across much of the forest, the present-day members of these Tribes
continue to rely on the Elliott State Forest as a source of traditional foods and medicines. They
continue to practice their culture and lifeways on these lands as best they can. They continue to
possess and work to actively apply valuable Indigenous Knowledge related to the management of
the Elliott State Forest that is built on millennia of experience practicing ecologically sustainable
stewardship of these lands.

The Elliott State Forest of today is composed primarily of Common School Fund Lands (School
Lands) associated with the federal government’s contribution to the Oregon public school system
upon recognition of statehood. Through the Oregon Admission Act in 1859, the federal government
granted School Lands to the state with the condition that these lands be used for schools. The State
Land Board, acting through DSL as its administrative agency, oversees these lands and manages the
Common School Fund. The Oregon Constitution dedicates all revenues (including mineral, timber,
and other resource extraction revenue) of School Lands to the Common School Fund.

Elliott State Research Forest Habitat Conservation Plan December 2024
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The Oregon Constitution (Article VIII, Section 5) authorizes the State Land Board to manage School
Lands, including those on the Elliott State Forest, “with the object of obtaining the greatest benefit
for the people of this state, consistent with conservation of this resource under sound techniques of
land management.” Since its establishment in 1930 as the first state forest, the Elliott State Forest
has contributed nearly $617 million in timber sales to the Common School Fund.

In its management role, the State Land Board establishes policies that provide for the stewardship of
the Elliott State Forest, including setting harvest levels. Early forest management plans focused on
managing the forest for timber and building a road system that would provide access for
management, fire control, and the removal of forest products. Subsequent plans included water
quality and fish and wildlife habitat as key plan elements. From 1930 to 2017 (87 years), Elliott
State Forest was managed by the Oregon Department of Forestry (ODF) on behalf of the State Land
Board through a contract with DSL. In 2017, the State Land Board terminated the management
contract with ODF for the Elliott State Forest. Currently, the Elliott State Forest is managed by DSL.

In 1995, endangered species concerns led to the development of a new Elliott State Forest
Management Plan and the first HCP for the site. The 1995 Elliott State Forest HCP provided
incidental take coverage for 60 years for one species, the northern spotted owl (Strix occidentalis).
The 1995 HCP also provided take coverage for one other species, the marbled murrelet
(Brachyramphus marmoratus), but only for 6 years because insufficient information was available
on the species at the time.* Part of the 1995 HCP strategy called for research about the marbled
murrelet, which would then be used to revise strategies to support a longer-term ITP for the species.
New information on the marbled murrelet gathered from this research, as well as from research
conducted elsewhere, was used in subsequent draft HCP revisions. The 1995 HCP and related take
permits are no longer in effect.

In the early 2000s, ODF began preparing a long-term HCP to replace the 1995 HCP. A draft HCP and
environmental impact statement (EIS) were released to the public by ODF in 2010. That draft HCP
proposed to cover three threatened species (northern spotted owl, marbled murrelet, and Oregon
Coast coho [Oncorhynchus kisutch]) and several nonlisted native vertebrate species. The 2010 draft
HCP was not finalized because the State of Oregon decided not to pursue further revisions through
the HCP development process, and no ITPs were issued by USFWS or NMFS. In 2011, DSL and ODF
released the Elliott State Forest Management Plan, which has guided forest practices since then.

As a consequence of a lawsuit in 2013, timber harvest on the Elliott State Forest has been severely
limited due to the presence of ESA-listed species and their habitat and the need to comply with the
ESA by avoiding adverse effects on the species in the absence of ITPs. This harvest limitation
dramatically reduced timber revenue to the point where the cost of managing the Elliott State Forest
in 2013 far exceeded the forest’s revenue. Following the 2013 lawsuit, the State Land Board and DSL
pursued solutions for meeting ESA obligations and revenue requirements of the Common School
Fund.

In May 2014, DSL initiated the Elliott Alternatives Project to develop a range of feasible business
models for future ownership and management of the forest. In August 2015, the State Land Board
undertook an effort to evaluate options to sell the Elliott State Forest. In May 2017, the State Land
Board shifted its efforts away from a possible sale to a private owner after the public expressed

4 The 1995 Elliott State Forest HCP did not cover Oregon Coast coho (Oncorhynchus kisutch) because it had not yet
been listed. Listing occurred in 2011.
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strong interest in retaining the Elliott State Forest in public ownership. At the same meeting, the
State Land Board directed DSL to develop an HCP for the School Lands of the Elliott State Forest.

In December 2018, the State Land Board directed DSL to engage with OSU and begin exploring the
Elliott State Forest’s potential to become a publicly owned research forest. DSL advanced an
assessment, collaborative process, and an advisory committee to do so through an agreement with
Oregon Consensus, who advanced this work as a third-party, independent collaborative process
manager. In December 2020, based on broad support from the advisory committee and others, the
State Land Board endorsed OSU’s ESRF research design.

In April 2022, Oregon Governor Kate Brown signed Senate Bill (SB) 1546, which advanced the
underlying collaborative agreement and implemented the State Land Board'’s vision to keep the
Elliott State Forest in public ownership and provide benefits for future generations through
conservation, economic and cultural advancement, recreation, education, and forest research. The
bill established the ESRF with a mission to create an enduring, publicly owned, world-class research
forest that advances and supports conservation of imperiled species, as well as forest health, climate
resilience, carbon sequestration, biodiversity, water quality and quantity, recreational
opportunities, and local economies.

The bill also established ten management policy directives, one of which is that the ESRF be
managed to promote collaboration, partnerships, and inclusive public processes and equity,
consistent with an applicable HCP, as approved by the Services as well as a forest management plan,
to be approved by the State Land Board.

At its December 2022 meeting, and based on SB 1546’s direction, the State Land Board moved closer
to the ESRF’s official creation by voting to decouple the forest from its Common School Fund
obligations (made possible through legislatively provided revenue that compensated the fund and
intended to secure nontimber benefits on the forest) and prospectively appointing members of an
ESRF governing board.

However, because SB 1546 required that six enabling actions be collectively met by December 31,
2023, and because those provisions were not met by this date,> the statute’s major provisions did
not take legal effect. In light of this event, the State Land Board again clarified direction for the ESRF
atits December 2023 meeting, recommitting to the ESRF’s creation, underscoring work and
commitments advanced to date, and directing DSL to advance a management structure with the DSL
managing the research forest. This most recent State Land Board direction for the ESRF’s continued
creation is consistent with its previous foundational commitments as well as the fundamental policy
direction advanced by bipartisan vote of the Legislature in SB 1546. Related to this, the State Land
Board directed DSL to complete this HCP; advance a forest management plan based on DSL
management; identify the lead research partner or partners for the research forest, looking to OSU
first; finalize partnership conversations with Tribes and other entities; and advance this work
through an advisory body while creating a structure for a public ESRF.

5 A vote to participate in management of the ESRF by OSU's Board of Trustees was one SB 1546 action required by
December 31, 2023. In November 2023, OSU’s president issued a letter indicating the university was not prepared
to take a vote at that time. As a result, this SB 1546 enabling action was not met. Further, although OSU completed
and advanced an ESRF Forest Management Plan for the State Land Board’s review and approval prior to December
31, 2023, the State Land Board did not vote on approval of the plan as required by SB 1546 because OSU’s Board of
Trustees had not authorized the university to engage in management as contemplated by the OSU Forest
Management Plan.
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1.3  Purpose

Section 9 of the ESA prohibits the taking of species listed as endangered, with take defined as “to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any
such conduct” (16 United States Code [USC] 1532). Harm is further defined as including “significant
habitat modification or degradation where it actually Kkills or injures wildlife by significantly
impairing essential behavioral patterns, including breeding, feeding, or sheltering” (50 Code of
Federal Regulations 17.3). The Services may by regulation extend those prohibitions to threatened
species as well. In the course of research activities, including timber harvest, there is potential to
take three species listed as threatened under the ESA that carry the Section 9 take prohibitions:
northern spotted owl, marbled murrelet, and Oregon Coast coho. Protection of the northern spotted
owl and marbled murrelet falls under USFWS jurisdiction; protection of the Oregon Coast coho falls
under NMFS jurisdiction.

Lawful forestry research activities cannot be conducted without removing or altering habitat or
handling® the three listed species. To the extent this alteration injures or Kkills one or more of these
three species via “significant habitat modification or degradation where it actually kills or injures
wildlife by significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering” it amounts to take under Section 9 of the ESA.

1.4 Scope of the HCP

This section describes the scope of the HCP, including the plan area and permit area, permit term,
covered activities, and covered species.

1.4.1 Plan Area and Permit Area

The plan area (92,504 acres) encompasses the Elliott State Forest and several small privately owned
parcels adjacent to the Elliott State Forest (Figures 1-1 and 1-2, Table 1-1). The Elliott State Forest
comprises state lands with different oversight, management, and mandates. Most of the Elliott State
Forest is School Lands (83,450 acres) overseen by the State Land Board. DSL manages most of these
lands (83,326 acres); ODF manages the other 124 acres. The remainder of the plan area (8,893
acres) consists of Board of Forestry Lands managed by ODF. The privately owned parcels are located
in the southern part of the plan area and total 161 acres.

The permit area (83,326 acres), where all covered activities and conservation actions will occur,
includes all DSL-managed lands within the plan area (Table 1-1, Figure 1-2). Lands within the plan
area but outside the permit area are included in the plan area to inform any future potential land
exchanges or other potential agreements between the Permittee and adjacent landowners.” Because
DSL does not yet own or manage these areas, they are not part of the permit area but could be
incorporated into the permit area through the process outlined in Chapter 7, Section 7.6.2, Permit
Amendments.

6 Handling is specific to Oregon Coast coho.

7 For example, DSL may exchange a limited amount of School Lands with Board of Forestry Lands to consolidate
land ownership and improve management consistency across contiguous parcels.
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Table 1-1. Ownership and Management of Lands in the Plan Area and Permit Area

Covered by this

Land Land In HCP HCP
Land Type Ownership Management Acres Plan Area? (in Permit Area)?
DSL Lands, CSF  State Land Board DSL 83,3262 Yes Yes
Decoupled
DSL Lands, CSF State Land Board ODF 124 Yes Nob
Board of Board of ODF 8,893 Yes Nob
Forestry Lands  Forestry
Private Private Private 161 Yes Nob

Inholdings

a Permit area values may vary slightly throughout document due to nuances including some small parcels outside of
the main permit not being assigned specific treatment allocations.

b Lands could be incorporated into the permit area and covered by the HCP if they were transferred, exchanged, or
sold in the future, or otherwise subject to an agreement between the Permittee and the relevant landowner or
manager, through the process outlined in Chapter 7, Section 7.6.2, Permit Amendments.

CSF = Common School Fund; DSL = Oregon Department of State Lands; ODF = Oregon Department of Forestry

1.4.2 Permit Term

The ESRF HCP and associated ITPs will have concurrent terms of 80 years. The 80-year term was
selected to balance the risks associated with shorter and longer terms. A term of less than 80 years
would substantially reduce the Permittee’s regulatory certainty to conduct long-term forest
management practices and research activities that are intended to run for many decades. The
research vision for the forest is measured in hundreds of years rather than decades. Long-term
research designs will need predictability in the types and pace of research and timber harvest
activities that can be conducted. Additionally, an 80-year permit term was selected to support

a successful conservation strategy. A conservation strategy in a managed forested landscape relies
on gradual improvement of species’ habitat over time, which is only realized as the forest grows
older over many decades to develop a complex forest structure that provides optimal habitat for the
covered species. Therefore, an 80-year permit term is needed to realize the full benefits of the
conservation strategy. A term of 80 years was balanced with the increasing scientific uncertainty of
longer permit durations. A term of more than 80 years would increase the risk that unpredictable
ecological changes could adversely affect the status of the covered species in the plan area and
compromise the success of the conservation strategy.

1.4.3 Covered Activities

This HCP supports the Permittee’s application for incidental take authorization for activities in the
permit area (Figure 1-2), as well as the activities needed to carry out the conservation strategy as
described in Chapter 5, Conservation Strategy. This section lists the general categories of covered
activities. Detailed descriptions of the selection process and all covered activities, including stand-
level treatments, are provided in Chapter 3, Covered Activities.

e Stand-level treatments. Stand-level treatments are harvest and restoration treatments arrayed
in various spatial and temporal configurations.

e Supporting management activities. Supporting management activities may be implemented
to manage stands (e.g., mechanical vegetation control, prescribed burning, tree planting).
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¢ Supporting infrastructure. Supporting infrastructure is needed to facilitate implementation of
the HCP, including roads, landings, drainage structures, and quarries.

e HCP implementation activities. HCP implementation activities are identified in the
conservation strategy and monitoring program and may result in effects on covered species.

1.4.4 Covered Species

Covered species are those species for which the Permittee is seeking incidental take authorization
from USFWS and NMFS. The permit area provides habitat for a variety of species, including species
listed under state and federal endangered species protection laws. The Permittee selected the
covered species for the HCP based on review of all species of conservation concern known or
expected to occur in the permit area during the permit term. These species were then screened for
coverage based on four selection criteria developed by the Permittee (Section 1.4.4.1, Covered
Species Selection Criteria). The criteria were applied to each species of conservation concern with
potential to occur in the permit area (Appendix B, Species Considered for Coverage). The HCP seeks
coverage for species that meet all four criteria.

144.1 Covered Species Selection Criteria

Range

Species should be known or expected to occur in the permit area based on a review of species
locality and range data, a review of species literature, and professional expertise. In addition, species
that are not currently known in the permit area but are expected to move into the permit area
during the permit term (e.g., through range expansion) were considered to meet this criterion.

Status

The species should be listed under the federal ESA as threatened or endangered, or be proposed for
listing (candidate), or have a strong likelihood of being listed during the permit term. Potential for
listing during the permit term is based on current listing status; interaction with experts and
USFWS, NMFS, and Oregon Department of Fish and Wildlife (ODFW) staff; evaluation of species
population trends and threats; and best professional judgment.

Impact

The species or its habitat would potentially be adversely affected by covered activities in a manner
likely to result in incidental take as defined by the ESA.

Data

Sufficient scientific data exist on the species’ life history, habitat requirements, and occurrence in
the permit area to adequately evaluate potential effects of covered activities on the species, and to
develop conservation measures to mitigate those impacts.

1.4.4.2 Proposed Covered Species

The review and selection process found three species meeting all selection criteria (Table 1-2). For
details on the selection process, see Appendix B, Species Considered for Coverage.
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Table 1-2. Proposed Covered Species

Status 2
Species State Federal Federal Jurisdiction
Fish
Oregon Coast coho (Oncorhynchus kisutch) - FT NMFS
Birds
Northern spotted owl (Strix occidentalis) ST FT USFWS
Marbled murrelet (Brachyramphus marmoratus)  SE FT USFWS
USFWS = U.S. Fish and Wildlife Service; NMFS = National Marine Fisheries Service
a Status
SE = State-listed as endangered
ST = State-listed as threatened
FT = Federally listed as threatened
1.5 Regulatory Setting
1.5.1 Federal and State Endangered Species Laws

1.5.1.1 Federal Endangered Species Act

The purpose of the ESA is to provide a means whereby the ecosystems upon which threatened and
endangered species depend may be conserved, and to provide a program for the conservation of
such species. The Services have responsibility for the conservation and protection of threatened and
endangered species under the ESA. NMFS is responsible for administering and enforcing the
provisions of the ESA for most marine and anadromous species. USFWS is responsible for
administering and enforcing the ESA for all other terrestrial and aquatic species.

Section 10

Under Section 10(a)(2)(A), a nonfederal party (such as DSL) may apply to USFWS or NMFS for an
ITP providing authorization to incidentally take listed species. The application must include an HCP.
That HCP must describe the impacts that are likely to result from the incidental take and the
measures the applicant will carry out to minimize and mitigate such impacts, and the funding that
will be available to implement such steps. In addition, the HCP must include a discussion of
alternative actions the applicant has considered that would reduce or avoid take of covered species,
and the reasons these alternative actions are not being used. Finally, the HCP must include “such
other measures that the Secretary may require as being necessary or appropriate for the purpose of
the plan.” Each issuance of an ITP by the Services pursuant to Section 10 is, in turn, subject to an
intra-agency Section 7 consultation, because issuance of a federal permit is a federal action; thus,
incidental take authorized pursuant to an HCP must be quantified, must not jeopardize the
continued existence of the species, and must not destroy or adversely modify critical habitat.

1.5.1.2 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act)
established a management system for national marine and estuarine fishery resources. Pursuant to
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Section 305(b)(2), all federal agencies are required to consult with NMFS regarding any action
permitted, funded, or undertaken that may adversely affect essential fish habitat (EFH). Effects on
habitat managed under any relevant fishery management plans must also be considered. Per the
Magnuson-Stevens Act, EFH is defined as “waters and substrate necessary to fish for spawning,
breeding, feeding, or growth to maturity.” This includes migratory routes to and from anadromous
fish spawning grounds. The phrase adversely affect refers to the creation of any impact that reduces
the quality or quantity of EFH. Federal activities that occur outside of an EFH but that may,
nonetheless, have an impact on EFH waters and substrate must also be considered.

1.5.1.3 Oregon Endangered Species Act

Under the Oregon Endangered Species Act (Oregon ESA), DSL must coordinate with ODFW and the
Oregon Department of Agriculture in developing plans that comply with the Oregon ESA, and that
are consistent with the constitutional mandate for School Lands.

The Oregon ESA, adopted in 1987, includes both plant and animal species. The act was amended in
1995 to outline listed species protection requirements.

For threatened or endangered species listed after 1995, the Oregon Fish and Wildlife Commission
must establish quantifiable and measurable guidelines considered necessary to ensure the survival
of individual members of the species. These survival guidelines may include take avoidance and
measures to protect resource sites (e.g., nest sites, spawning grounds).

The northern spotted owl was listed as threatened under the Oregon ESA in 1988. Because the
northern spotted owl and marbled murrelet were listed prior to 1995, state survival guidelines were
not developed for these species. In 2021, the Oregon Fish and Wildlife Commission voted to “uplist”
marbled murrelet to state endangered status. As part of that process survival guidelines were
developed and approved by the commission. Those survival guidelines are obligatory on state lands,
and DSL has an endangered species management plan for marbled murrelet (Oregon Department of
State Lands 2023). Once approved and permitted, this HCP may satisfy that state requirement.

1.5.2 National Environmental Policy Act

The National Environmental Policy Act (NEPA), established in 1969, serves as the nation’s basic
charter for determining how federal decisions affect the human environment (42 USC 4332).
Federal agencies generally must evaluate the environmental effects of their proposed actions, solicit
and consider public input, and complete environmental documents describing their analysis pursuant
to NEPA before implementing discretionary federal actions. Such documents help ensure that the
underlying objectives of NEPA are achieved: to disclose environmental information, assist in
resolving environmental problems, foster intergovernmental cooperation, and enhance public
participation. NEPA requires evaluation of the potential effects on the human environment related
to the proposed action, reasonable alternatives to the proposed action (if any), and a no action
alternative.

Any federal agency undertaking a major federal action that will significantly affect the human
environment is required to prepare an EIS.

Issuance by USFWS and NMFS of ITPs under ESA Section 10(a)(1)(B) are federal actions subject to
NEPA compliance. Although ESA and NEPA requirements overlap considerably, the scope of NEPA
goes beyond that of the ESA by considering impacts of a federal action not only on fish and wildlife
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resources but also on other resources such as water quality, air quality, and cultural resources. To
satisfy NEPA requirements, USFWS as the lead agency and NMFS as a cooperating agency, have
prepared draft and final EISs addressing the proposed issuance of ITPs based on this HCP.

1.5.3 Other Relevant Federal and State Laws

1.5.3.1 Federal Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) prohibits the take (including killing, capturing, and
transport) of protected migratory bird species without prior authorization by USFWS. The
requested ITP will not provide take coverage for MBTA-protected species, and DSL will continue to
implement best management practices to avoid and minimize impacts on migratory birds. Of
particular relevance to this HCP, barred owl (Strix varia) is protected under the MBTA. As discussed
in Chapter 2, Environmental Setting, Chapter 4, Effects Analysis, and Chapter 5, Conservation Strategy,
barred owls are believed to be a primary stressor causing population declines in northern spotted
owls, and USFWS has formally experimented with lethal removal of barred owls to determine the
efficacy of such measures in stopping population declines in the northern spotted owl. Based in part
on the results of past experimental removals, USFWS developed a barred owl management strategy
(Strategy) to address the threat of barred owls to northern spotted owls (U.S. Fish and Wildlife
Service 2024a). USFWS completed an EIS (U.S. Fish and Wildlife Service 2024b) and Record of
Decision (U.S. Fish and Wildlife Service 2024c) adopting the Strategy and issued an MBTA Special
Purpose permit for the removal of barred owls in accordance with the Strategy.

This HCP does not include a request for take authorization for barred owls. As described in Chapter
5 (Conservation Measure 6, Barred Owl Research), the conservation strategy includes a commitment
that the Permittee will collaborate with USFWS, as well as other federal and state management
agencies to design and implement appropriate barred owl management on the ESRF in support of
federal management strategies for northern spotted owl recovery, consistent with the requirements
of the MBTA and the results of the Strategy.

1.5.3.2 Oregon Forest Practices Act

The Oregon Forest Practices Act and its associated rules® set standards for all commercial activities
involving the establishment, management, or harvesting of trees in Oregon forests. The Oregon
Forest Practices Act declares it public policy to encourage economically efficient forest practices that
ensure the “continuous growing and harvesting of forest tree species and the maintenance of forest
land for such purposes as the leading use on privately owned land, consistent with sound
management of soil, air, water, fish, and wildlife resources and scenic resources in visually sensitive
corridors...” (Oregon Revised Statutes 527.630(1)). The Board of Forestry is granted the exclusive
authority to develop and enforce rules protecting forest resources and to coordinate with other
agencies concerned with forests.

1.5.3.3 Oregon Plan for Salmon and Watersheds

In 1997, the Oregon Legislature adopted the Oregon Plan for Salmon and Watersheds, which focused
on coho salmon. In 1998, the Steelhead Supplement of the Oregon Plan was added.

8 Chapter 527 of the Oregon Revised Statutes and the Oregon Administrative Rules pursuant to these statutes.
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The purposes of the Oregon Plan for Salmon and Watersheds are to restore Oregon’s wild salmon
and trout populations and fisheries to sustainable and productive levels that will provide substantial
environmental, cultural, and economic benefits, and to improve water quality. The Oregon Plan for
Salmon and Watersheds addresses all factors affecting at-risk wild salmonids, including watershed
conditions and fisheries, to the extent that those factors can be influenced by the state.

The Oregon Plan for Salmon and Watersheds is a cooperative effort of state, local, federal, Tribal,
and private organizations and individuals. Although the plan contains a strong foundation of
protective regulations—continuing existing regulatory programs and expediting others—an
essential principle of the plan involves moving beyond prohibitions and encouraging efforts to
improve conditions for salmon through nonregulatory means. This HCP was prepared to be
consistent with the Oregon Plan for Salmon and Watersheds.

1.5.34 Oregon Fish Passage

Fish passage barriers are prevalent throughout the Oregon landscape. Over time, despite fish
passage rules and regulations, access to native fish habitats has been blocked or impaired by the
construction of impassable culverts, dams, tide gates, dikes, bridges, and other anthropogenic
infrastructure. Providing passage at these artificial obstructions is vital to recovering Oregon’s
native migratory fish populations (Oregon Department of Fish and Wildlife 2013).

As of 2001, ODFW requires the owner or operator of any artificial obstruction located in waters
where native migratory fish currently or historically occur to address fish passage when certain
activities are planned. If a proposed project is within current or historic native migratory fish
habitat and if a fish passage trigger identified in the law (Oregon Administrative Rules 635-412-
0005(9)(d)) will occur, then fish passage must be addressed. Common triggers for fish passage
include culvert and bridge construction, removal, replacement or major repair; and in-channel work
for scour protection or grade control.

1.5.3.5 Oregon Water Quality Standards

The Oregon Department of Environmental Quality (DEQ) uses water quality standards to assess
whether the quality of Oregon's rivers and lakes is adequate for fish and other aquatic life,
recreation, drinking, agriculture, industry, and other uses. DEQ also uses the standards as regulatory
tools to prevent pollution of the state's waters. The federal Clean Water Act (CWA) requires states to
adopt water quality standards designating beneficial uses of the state’s waters and setting criteria
designed to protect those uses. States submit their standards to the U.S. Environmental Protection
Agency for approval.

The HCP provides protection for species and their critical habitat to comply with the ESA, not CWA.
However, water temperature and turbidity (caused by sediment and other matter suspended in the
water column) are key water quality are key water quality parameters for the suitability of aquatic
habitat and are important limiting factor for the covered species. Therefore, achieving the water
quality standard for temperature and turbidity is a key part of protecting habitat for covered aquatic
species and the HCP requirements may also serve as steps toward achieving CWA water quality
standards.
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1.5.3.6 Oregon Department of Fish and Wildlife Scientific Take Permit

Additional ODFW scientific take permits may be required to implement certain conservation
measures, research, and monitoring for this HCP (e.g., barred owl control). Those permits are not
part of the federal ITPs issued under this HCP. The Permittee or scientists working on Permittee
land will obtain these state scientific take permits separately as needed to conduct their research or
monitoring activities.

1.6 Other Conservation Plans in the Region

Several HCPs and other regional conservation planning efforts are being implemented in western
Oregon. These regional efforts are potential sources of conservation actions and provide
conservation context for the goals, objectives, and strategies included in this HCP. In addition, this
HCP may, during implementation, overlap with these HCPs or other agreements if they share
covered species and occur on nearby lands.

1.6.1 Federal Lands and the Northwest Forest Plan

Management actions on U.S. Forest Service lands are guided and directed by the 1994 Northwest
Forest Plan (U.S. Department of Agriculture and Bureau of Land Management 1994) and the
associated land and resource management plans of National Forests. Management actions on Bureau
of Land Management (BLM) lands were formerly guided and directed by the 1994 Northwest Forest
Plan. However, in 2016, the Deputy Director of the BLM signed the Records of Decision for the
resource management plans (RMPs) for western Oregon (Bureau of Land Management 201643,
2016b), providing updated management direction on BLM lands within the Northwest Forest Plan
area.

The Northwest Forest Plan, associated land and resource management plans, and the BLM RMPs
outline conservation for a wide range of terrestrial and aquatic species, including those covered
under this HCP. Management and conservation under these plans include a combination of land
allocations, standards and guidelines or management direction, and associated review procedures.
Central to the Northwest Forest Plan and the BLM RMPs is a network of conservation reserves
intended to support the recovery of the northern spotted owl and other species associated with late-
successional and aquatic habitats. BLM lands occur adjacent to the plan area.

Plans for National Forests are currently being revised under the 2012 Planning Rule (77 FR 21162),
with current management and species conservation tiering to the Northwest Forest Plan and
existing forest plans, as amended (see U.S. Forest Service 2021a, 2021b, and 2021c for forest
planning on the Siuslaw, Umpqua, and Rogue River-Siskiyou National Forests, respectively).
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1.6.2 Habitat Conservation Plans
1.6.2.1 Western Oregon State Forests HCP

ODF is currently preparing the Western Oregon State Forests HCP.? The goals of the Western Oregon
State Forests HCP include ensuring that multi-objective forest stewardship activities provide
revenue to counties, rural communities, the Common School Fund, and ODF; create jobs; support
resilient forest ecosystems, clean air, and high water quality; provide high-quality habitats for native
fish and wildlife; and promote educational, recreational, and other partnership opportunities to
enhance enjoyment of public forest benefits.

The Western Oregon State Forests HCP permit area includes all state forest lands west of the crest of
the Cascade Range that are owned by the Board of Forestry and managed by ODF (613,663 acres).
Most of these state forest lands are in northwestern Oregon in the Tillamook, Clatsop, and Santiam
State Forests. In southwest Oregon, state forest lands are found in Coos, southern Douglas, and
northern Josephine Counties. Smaller tracts of state forest land are scattered throughout the plan
area. State forest lands in the Klamath-Lake District or in eastern Oregon are not included in the
Western Oregon State Forests HCP.

The Western Oregon State Forests HCP permit area also includes 25,826 acres of School Lands
owned by DSL but managed by ODF. In total, the Western Oregon State Forests HCP permit area is
639,489 acres. The plan area is 733,695 acres to accommodate future potential land exchanges
adjacent to the permit area.

The plan area of the ESRF HCP overlaps with the permit area of the Western Oregon State Forests
HCP. The overlap is in the 8,893 acres that are Board of Forestry Lands inside the Elliott State Forest
boundary and the 124 acres of other DSL lands adjacent to the ESRF that are managed by ODF
(Figure 1-2). These lands are currently in the Western Oregon State Forests HCP plan area.
However, if management of any of the Board of Forestry Lands were transferred to DSL, they could
be incorporated into the ESRF HCP permit area through the process outlined in Chapter 7, Section
7.6.2, Permit Amendments.

The Western Oregon State Forests HCP proposes to cover 17 species (including all three species
covered under the ESRF HCP) for which ODF is seeking take authorization from USFWS and NMFS to
conduct covered activities. The difference in species covered between the Western Oregon State
Forests HCP and ESRF HCP is due to a larger geographic scope under the Western Oregon State
Forests HCP. The three federally listed species that occur in the ESRF are covered under both plans.
Biological goals and objectives for covered fish and aquatic salamanders focus on continual
improvement of aquatic habitat quality. Specifically, biological objectives state intentions for
improving instream habitat quality through the recruitment of large woody debris, execution of
stream enhancement projects, removal of barriers to fish movement, and protection against
sediment and stream temperature increase. Biological goals and objectives for terrestrial covered
species focus on increasing habitat quality and quantity during the permit term. Commitments are
made to initially conserve and maintain habitat that is currently suitable or occupied and then
increase the total acres of habitat through enhancement, including both passive and active
management.

9 Public drafts of the HCP and EIS were released in April 2022, with public comments accepted through June 1,
2022. The final HCP and EIS are expected in 2025.
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1.6.2.2 Weyerhaeuser-Millicoma Tree Farm HCP

The Weyerhaeuser-Millicoma Tree Farm HCP covers 208,000 acres of land located in Coos and
Douglas Counties. This HCP was completed in February 1995 and issued a 50-year permit by
USFWS. The Weyerhaeuser-Millicoma Tree Farm HCP is adjacent to the Elliott State Forest and some
ODF lands. This HCP provides protection for existing northern spotted owl nesting sites while also
allowing tree harvest in the northern spotted owl home range. Under this HCP, approximately
17,000 acres of land may be harvested in northern spotted owl nesting habitat, though with more
land being maintained in spotted owl dispersal habitat. This plan protects existing northern spotted
owl nesting sites and dispersal habitats over a large landscape.

The primary biological goal of the Millicoma HCP is to support dispersal of juvenile spotted owls.
The tree farm is located between the ESRF and two blocks of federal land administered by BLM.
According to the Millicoma HCP, the plan will contribute to the survival and recovery of the northern
spotted owl by linking the three small population areas into what can effectively become one larger
interacting population. The Millicoma HCP does not include any conservation actions or credits for
lands within the ESRF permit area, although the 1.5-mile-radius home ranges of three northern
spotted owl activity centers located in the southern portion of the plan area do overlap with the
Millicoma Tree Farm (Chapter 4, Effects Analysis).

1.6.3 Safe Harbor Agreements and Candidate Conservation
Agreements with Assurances

The following sections summarize other conservation-related planning efforts that are relevant to
this HCP process.

1.6.3.1 Oregon Department of Forestry Safe Harbor Agreement for
Northern Spotted Owl for Barred Owl Removal

The ODF Safe Harbor Agreement for Northern Spotted Owl for Barred Owl Removal is an agreement
made in September 2016. ODF agreed to grant land access to USFWS to conduct the Barred Owl
Removal Experiment (Experiment) on two study areas in Oregon: one in the Oregon Coast Ranges
west of Eugene, Oregon, and one in the forest lands around Canyonville, Oregon. The Experiment)
implemented Recovery Action 29 of the Northern Spotted Owl Recovery Plan: “Design and
implement large-scale control experiments to assess the effects of barred owl removal on spotted
owl site occupancy, reproduction, and survival.” The closest area where removals were conducted is
approximately 25 miles north of the ESRF (Wiens et al. 2021).

The goal of the Experiment was to test the feasibility of barred owl removal to determine whether it
improves conditions for spotted owls, and USFWS has concluded that the goals of the Experiment
have been completed, although take coverage for any northern spotted owls that may colonize areas
where barred owls have been removed extends for the ODF-managed lands until 2029. The
Experiment has demonstrated success in the removal of barred owls, resulting in reduced and
declining barred owl populations in the removal areas. Across all study areas, removal of barred
owls had a strong positive effect on survival of spotted owls and a weaker, but positive effect on
spotted owl dispersal and recruitment. Spotted owl populations stabilized in the areas with
removals but continued to decline at a rate of 12% in the areas without removals (Wiens et al.
2021).
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While the Experiment was focused on federal lands, the Oregon Coast Ranges study area contains
interspersed state and private land, including lands managed by ODF. The purpose of ODF
participation is to cooperate with USFWS regarding this recovery action without significantly
affecting ODF ongoing and future management operations by maintaining a reasonable level of
certainty regarding regulatory requirements. This Safe Harbor Agreement permit is valid until
August 31, 2029.

1.6.3.2 Weyerhaeuser Company Safe Harbor Agreement for Northern
Spotted Owl

The Weyerhaeuser Company has agreed to grant land access to USFWS to support USFWS with
conducting their barred owl Experiment on lands throughout the Oregon Coast and near the
Canyonville region. No sites were selected for barred owl removal in portions of the Millicoma Tree
Farm adjacent to the ESRF (located on the southern boundary), so the direct effects of the removal
study are not believed to have any substantive effects on barred owl populations on the ESRF. The
purpose of the barred owl experiment is to determine the effects of barred owl on northern spotted
owl ecology. The Weyerhaeuser Company’s participation demonstrates good faith cooperation with
USFWS regarding this recovery action, while being held harmless by USFWS and the ESA from an
anticipated biological response during and after the experiment period. This Safe Harbor Agreement
was established in June 2016; the permit is active through August 31, 2026.

1.6.3.3 Candidate Conservation Agreement with Assurances for the
Fisher in Oregon

In April 2017, USFWS made available a programmatic/template Candidate Conservation Agreement
with Assurances (CCAA) for the fisher (Pekania pennanti) in western Oregon that could be used by
any nonfederal landowners or managers. The enrollment area is the West Coast distinct population
segment of fisher in Oregon. The CCAA can be used over a 30-year permit term that ends in June
2048. This CCAA aims to expand understanding of fisher distribution, densities, and forest
management activities; promote conservation measures and remove threats to the species; provide
a voluntary recovery effort; and provide enrolled landowners assurances that they will not be held
responsible for additional conservation measures if the fisher becomes ESA listed. To date, seven
timber companies and ODF have enrolled in the CCAA for fisher. In 2019, ODF enrolled
approximately 183,932 acres of Board of Forestry Lands within the fisher’s range, although none of
the permit area is located within enrolled lands.

1.7 Document Organization

This HCP and supporting information are presented in the following chapters and appendices.
e Executive Summary presents an overview of this HCP.

e Chapter 1, Introduction, discusses the background, purpose, and objectives of the HCP, reviews
the regulatory setting, and summarizes the planning process.

o Chapter 2, Environmental Setting, describes the existing conditions of the plan area relevant to
the HCP, including descriptions of covered species.

e Chapter 3, Covered Activities, describes the activities covered under the HCP.
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Chapter 4, Effects Analysis, presents the impacts of the covered activities.

Chapter 5, Conservation Strategy, summarizes the conservation strategy and describes the
specific avoidance and minimization actions to reduce impacts and the mitigation actions to
mitigate the impacts of the covered activities.

Chapter 6, Monitoring and Adaptive Management, describes the monitoring and adaptive
management program.

Chapter 7, Implementation and Assurances, details the administrative requirements associated
with HCP implementation and the roles and responsibilities of the Permittee and the Services.
This chapter also describes the regulatory assurances provided to the Permittee and the
procedures for modifying or amending the HCP.

Chapter 8, Cost and Funding, reviews the costs associated with HCP implementation and the
funding sources proposed to pay those costs.

Chapter 9, Alternatives to Take, describes the alternatives considered that would reduce take on
one or more of the covered species, and why those alternatives were rejected.

Chapter 10, References, includes a comprehensive bibliography of references cited in the text.

Chapter 11, List of Preparers, lists those individuals and organizations that participated in
producing this HCP.

Appendix A, Active Management of Riparian Conservation Areas, provides more detail on how
thinning treatments in riparian conservation areas will benefit covered species.

Appendix B, Species Considered for Coverage, lists the species considered for coverage under this
HCP.

Appendix C, Proposal: Elliott State Research Forest, presents OSU’s proposal for transforming the
Elliott State Forest into a state research forest managed by the university and its College of
Forestry.

Appendix D, Marbled Murrelet Habitat Suitability Index Approach, provides an overview of
habitat suitability index modeling done in support of this HCP.

Appendix E, Wood Modeling, is a methods paper to support modeling done for this HCP.

Appendix F, Glossary, provides key terms and definitions used in this HCP.

Elliott State Research Forest Habitat Conservation Plan December 2024

Final HCP

1-19



Chapter 2
Environmental Setting

This chapter describes the environmental setting of the plan area for the Elliott State Research
Forest (ESRF) Habitat Conservation Plan (HCP), its forest types, and relevant biological details of
each of the three covered species. This includes the physical setting and disturbance history that has
shaped the ecological landscape of the plan area.

2.1 Physical Setting

2.1.1 Location

The plan area is located in Coos and Douglas Counties, in the south Oregon Coast region, which is
defined as the geographic area in the southern one-third of the Oregon Coast Range physiographic
province (Franklin and Dyrness 1988). Nearby cities include Coos Bay and North Bend to the
southwest, Lakeside to the west, and Reedsport to the northwest (Figure 1-1). The plan area is

a nearly contiguous block of land approximately 18 miles north to south and 16 miles west to east.
The plan area is described further in Chapter 1, Section 1.4.1, Plan Area and Permit Area.

2.1.2 Topography

The topography of the plan area is generally rugged and highly dissected with steep, narrow
canyons, although the southeast part of the forest is less steep (Figure 2-1). Across the forest, slopes
face in all directions, with no predominant aspect. Elevations range from near sea level to 2,100 feet
above sea level.

The major rivers and streams are in narrow valleys, bordered by steep side slopes. The gradients on
the side slopes commonly exceed 65%.1 The valley bottoms were formed by alluvial deposits and
are gently sloping. Steep colluvial? basins are common. The colluvial materials include soil and
debris that have been moved downslope by gravity and biological activity.

The streams draining the plan area flow into one of three major waterbodies. About 47% of the plan
area drains southwest into Coos Bay, 30% drains north to the Umpqua River, and 23% drains west
to the Tenmile Lakes (North and South). The Umpqua River borders the northeast part, and the
West Fork Millicoma River flows through the south and southeastern parts of the plan area. Loon
Lake is on the eastern border and Tenmile Lake is west of the plan area (Figure 2-2).

1 The Oregon Forest Practices Act (Oregon FPA) defines high landslide hazard locations as “the presence, as
measured on site, of any headwall or draw in Western Oregon steeper than 70 percent, except in the Tyee Core
Area, where it is any headwall or draw steeper than 65 percent” (Oregon Administrative Rules 629-600-
0100(69)(b)).

2 Colluvium is material that accumulates at the base of slopes.
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These three waterbodies in the plan area differ in physical characteristics and environmental setting
and support three independent populations of coho salmon (Oncorhynchus kisutch) (Table 2-1). The
Coos region is approximately 67.9 square miles and is more moderately sloped than the other
regions. The Coos region has 73.4 miles of large and medium streams, which are important for
anadromous fish. The relatively large West Fork Millicoma River is particularly important for
supporting coho salmon in the Coos region. The Umpqua region is approximately 44.1 square miles
and has 36.8 miles of large and medium stream classes. The Tenmile region is approximately 33.6
square miles and has 24 miles of large and medium stream classes.

The permit area has been divided into 13 watersheds based on hydrologic boundaries aggregated
up to fifth level (field) hydrologic unit boundaries from the Watershed Boundary Dataset layer for
Oregon (U.S. Geological Survey 2020) (Figure 2-2, Table 2-1).

Table 2-1. Watersheds in the Permit Area ?

Watershed Name Acresin Plan Area Acresin Permit Area Independent Population
1 - Mill Creek 5,100 4,944 Umpqua
2 - Charlotte Luder 6,252 6,252

3 - Dean Johanneson 7,320 6,654

4 - Schofield Creek 5,002 4,772

13 - Ash Valley 3,911 3,911

5 - Big Creek 7,648 7,490 Tenmile
6 - Benson Roberts 7,146 6,971

7 - Johnson Creek 5,981 5,496

8 - Palouse Larson 6,507 5,428 Coos

9 - Henrys Bend 8,476 6,578

10 - Marlow Glenn 6,530 3,151

11 - Millicoma Elk 10,927 10,879

12 - Trout Deer 11,348 10,789

Outlying Parcels 344 1

Total b 92,492 83,315

aDisjunct permit area lands not within one of the listed basins.
b Total exceeds permit area because some basins include lands outside of permit area.

2.13 Geology

The Tyee sandstone/siltstone formation underlies most of the plan area. Sandstone beds may be
more than 50 feet thick, alternating with siltstones and mudstones up to several feet thick. The Tyee
Formation in the plan area generally has low primary porosity, meaning that it does not hold much
water. However, the formation is moderately jointed and fractured, which provides some space for
groundwater, but at levels generally insufficient to produce well water (Oregon Department of State
Lands and Oregon Department of Forestry 2011). Tyee Formation rocks tend to weather and
decompose rapidly when exposed to air and water and, therefore, have extremely limited utility as
road gravel or structural aggregate. Fratkin et al. (2020) examined two streams on the Oregon Coast
with differing rock types and found that sandstone streams can lose all of its gravel-sized sediments
and expose bedrock, while basalt streams can maintain a gravel bed over a longer period of time.
The study suggests that this difference is largely due to rock strength and erosion rates. The findings
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from Fratkin et al. (2020) help explain how the sandstone formations contribute to the lack of
gravel-sized sediments in streams in the permit area.

2.1.4 Soils

The soils in the plan area are composed of several different types: approximately 83% of the forest
soils are residual soils, approximately 16% are alluvial soils found in valley bottoms, and the
remaining 1% includes agricultural land, rock outcroppings, lakes, ponds, and rivers. Most of the
plan area is Site class II or 11,3 indicating that trees reach heights of 94 to 134 feet at the age of

50 years (Oregon Department of State Lands and Oregon Department of Forestry 2011).

On steeper slopes, away from channels and colluvial basins, soil depth typically varies from 1 to
3 feet. These soils tend to be gravel and sand dominated, contain less silt and clay-sized particles
than other locations, and are usually well drained. In colluvial pockets, soil depth typically varies
from 3 to 8 feet. These soils are poorly sorted, contain more silt and clay than other soils on steep
slopes, and are often relatively poorly drained (Oregon Department of State Lands and Oregon
Department of Forestry 2011).

Along streams, alluvial deposits are common. These deposits are typically well-sorted sands, gravels,
or coarse silts; drainage characteristics are highly variable. Clays are uncommon (Oregon
Department of State Lands and Oregon Department of Forestry 2011).

2.1.5 Climate

The plan area has a strong maritime influence from the nearby Pacific Ocean. As a result,
temperature fluctuations are moderate and rainfall is high. The mean minimum January
temperature in the plan area is approximately 32 degrees Fahrenheit (°F) and the mean maximum
August temperature is 79°F. Rainfall varies from about 65 inches per year at lower elevations on the
western edge of the forest to 115 inches per year on the high, interior ridges. Rainfall declines
slightly on the eastern side of the plan area, to 90 inches per year. Snowfall in the forest is normally
light to moderate, both in amount and duration of the snow. There is no residual snowpack (Oregon
Department of State Lands and Oregon Department of Forestry 2011).

The west side of the plan area is most strongly influenced by the proximity of the ocean. This
influence is seen in the moderate temperatures and the frequent summertime fog on the west side.
During the dry summer period, the fog contributes a significant amount of moisture to vegetation
through fog drip (condensation), which reduces fire risk and moisture stress on vegetation (Oregon
Department of State Lands and Oregon Department of Forestry 2011).

Based on a synthesis report regarding climate change and forest health in the Pacific Northwest
(Reilly et al. 2018), the following climate trends are projected to occur in the vicinity of the permit
area over the next several decades.

e Increased summer temperatures and decreased summer humidity and rainfall.

¢ Increased frequency, severity, and duration of summer heat waves and drought.

3 Site class is a measure of an area’s relative capacity for producing timber or other vegetation. It is an index of the
rate of tree height growth, with lower values indicating faster-growing trees. The site index is expressed as the
height of the tallest trees in a stand at an index age, which is 50 years (King 1966, as cited in Oregon Department of
State Lands and Oregon Department of Forestry 2011). Site class I is 115 to 134 feet. Site class I1l is 94 to 114 feet.
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e Increased winter rain and frequency and severity of winter storms and associated high wind
events.

Projected climate effects on stream and physical forest conditions are described in Chapter 2,
Section 2.1.6, Hydrology and Water Quality, and Section 2.2.5, Climate and Forest Types.

2.1.6 Hydrology and Water Quality

Hydrologic data for the plan area can be inferred from a U.S. Geological Survey gauge station on the
West Fork Millicoma River, which was active from 1955 to 1981. The entire 30,000-acre basin
sampled by this gauge is within the permit area and represents slightly more than a third of the
entire plan area. This gauge is the most representative monitoring location in the permit area.
Gauging stations in the more northern and eastern drainages of the plan area have not been
maintained and are, therefore, not available to further categorize the hydrologic conditions in those
areas. However, given the proximity of the West Fork Millicoma River gauge and its drainage area
overlap with the plan area, the gauge likely represents the best available data to generally categorize
hydrologic conditions present in the plan area.

During the period of record, average annual flows varied from 155 to 385 cubic feet per second (cfs),
with mean monthly discharges ranging from 10 cfs in the driest month (August) to 630 cfs in the
wettest month (December), a pattern typical of rainfall-dominated watersheds in the Oregon Coast
Range. During the period of record, the peak flow of 8,100 cfs was recorded on November 24, 1960
(U.S. Geological Survey 2018).

For the purposes of this HCP, the hydrography was based on a 1-meter Light Detection and Ranging
Digital Elevation Model (LiDAR DEM) developed by Oregon State University (OSU) (Oregon State
University 2020). The complete modeled stream network that is being used in this HCP is 2,099
miles, which is approximately three times the length of the stream network defined by the Oregon
Department of Forestry (ODF) (702 miles) and by the National Hydrography Dataset (747 miles).
Table 2-2 provides the stream lengths by stream types, which are defined as follows.

o Fish-bearing streams (streams with fish use, which may or may not also be domestic water
use). Fish-bearing streams are identified using the regulatory definition (Oregon Administrative
Rules 629-600-0100), which encompasses the upper limit of coastal cutthroat trout (O. clarkia)
in stream networks. Cutthroat trout presence generally extends farther into the headwaters of
stream networks than any other fish species, often even higher than non-game fish such as
sculpin (Chordata). Fish-bearing streams are defined as having a gradient of 20% or less, which
is based on maximum gradient threshold determined from resident cutthroat trout data
(Fransen et al. 2006). This yields a more accurate map, resulting in a fish-bearing stream
network that is approximately 20% longer than that employed by ODF on the Elliott State
Forest.

¢ Non-fish-bearing streams (streams with neither game fish nor domestic water use). Non-fish-
bearing streams are the most abundant portion of the riverine network in the permit area,
comprising more than 80% of the total stream miles. Reeves et al. (2018) documents the latest
research highlighting the importance of small non-fish-bearing streams at both a landscape and
local scale. These streams are critical to maintaining the aquatic ecosystem’s productivity by
providing cool water, wood, gravels, sediment, fish prey, and nutrients to fish-bearing streams
(Reeves et al. 2018). These streams may make up more than 70% of the stream network in the
Coast Range and are important contributors of large wood and sediment. Maintaining riparian
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protection areas of at least 50 feet on streams in managed forests provides habitat and dispersal
corridors for amphibians (Reeves et al. 2018).

e Perennial streams (streams that flow year-round and are considered permanent features). The
modeled stream network classifies perennial streams as those with contributing area greater
than 0.062 square kilometer, which should account for more than 80% of streams that actually
sustain perennial flow on the ground (Clarke et al. 2008).

e Seasonal streams (streams that have a contributing area less than 0.062 square kilometer
[Clarke et al. 2008]).

o Key debris flow torrent intermittent streams (streams with a high potential to deliver wood
to fish-bearing streams). These streams are typically steep, with few gradient breaks and with
approximately 90-degree angle of entry into fish-bearing streams (Miller and Burnett 2007).

Table 2-2. Length of Streams in the Permit Area by Management Watershed (miles)

Fish-
Bearing Non-Fish-Bearing
XNFP: HLDP:
Management (seasonalor  PNFB: (perennial or Grand Independent
Watershed Perennial intermittent) Perennial non-perennial) Total Population
Mill Creek 13 110 11 6 140 Lower
Charlotte Luder 11 128 14 11 164 Umpqua
Dean Johanneson 17 128 14 10 168
Schofield Creek 13 99 9 6 126
Ash Valley 4 79 17 1 102
Big Creek 22 154 14 9 200 Tenmile
Benson Roberts 18 136 15 8 177
Johnson Creek 16 103 11 6 136
Palouse Larson 13 108 15 5 140 Coos
Henrys Bend 18 125 18 4 165
Marlow Glenn 8 66 7 0 82
Millicoma Elk 44 191 16 5 256
Trout Deer 40 184 21 6 251
Grand Total 237 1,611 182 77 2,107

XNFB = other non-fish-bearing; PNFB = perennial non-fish-bearing; HLDP = wood-delivery non-fish-bearing

Wetlands are often near streams or contain trees, but they are ecologically distinct from streams
and forests. The Oregon Forest Practices Act (Oregon FPA) identifies three major types of wetlands:
significant wetlands, stream-associated wetlands, and other wetlands. Significant wetlands are
defined as bogs, estuaries, and both forested and nonforested wetlands larger than 8 acres. Stream-
associated wetlands are those less than 8 acres and classified according to the stream to which they
are connected. Other wetlands include seeps and springs. Wetlands can be especially valuable in
providing refuge for juvenile salmonids during high water events. Wetlands also provide habitat for
wildlife, improve water quality, and contribute surface water and groundwater.
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2.1.6.1 Stream Use and Water Quality

Water that flows through state forest lands sustains ecosystems and also provides for out-of-stream
uses such as irrigation, domestic use, and municipal use. The Coos District keeps records of all
registered water users withdrawing water from state forest lands. The Oregon Water Resources
Department monitors stream flows, issues permits for water withdrawals from streams and
regulates water rights. Several adjacent landowners draw surface water from sources that are in or
close to the plan area. No municipal water systems are in the plan area. In the past, ODF has
occasionally drawn water from Elliott State Forest streams for firefighting, pesticide applications,
road construction, and dust abatement. ODF has generally drawn water from small pools behind
culverts and artificial ponds. Forest management activities influence water supply by affecting the
age, species, and density of tree cover and other vegetation, the location and condition of roads, and
the condition of the soil.

Water quality is measured by chemical, physical, and biological properties of water. Aquatic species
such as salmonids need high-quality water, as well as suitable habitat. In forests, the water quality
parameters most likely to be affected by management activities are sediment and temperature.
Chemicals are not usually a water quality concern in forests, but could be if any chemical
contamination occurred, such as a fuel spill or improper use of herbicides.

High temperatures have been linked to reduced coho salmon parr abundance (Ebersole et al. 2006),
increase disease susceptibility (Cairns et al. 2005), and reduced freshwater production (Lawson et
al. 2004) in the Oregon Coast Coho evolutionarily significant unit (ESU). For most Oregon Coast coho
populations poor water quality, including high summer water temperatures and excess fine
sediments, are secondary limiting factors. This is true for the populations in the permit area.
Analysis of water temperatures presented in the Oregon Department of Fish and Wildlife (ODFW)
2019 12-Year Assessment of the Oregon Coast Coho Conservation Plan suggests that baseline
summer temperatures are high and often exceed coho thermal tolerances, particularly in the Lower
Umpqua Independent Population area (Oregon Department of Fish and Wildlife 2019a: Figure 2-9).
Currently, 23 miles of streams in the permit area are listed as 303(d) impaired or threatened for
dissolved oxygen, water temperature, and sedimentation by Oregon Department of Environmental
Quality (DEQ), meaning they do not meet the standards set by DEQ for native cold-water aquatic
communities (Table 2-3). Seventy percent of these streams are in the Lower West Fork Millicoma
River within the Coos Independent Population area and are 303(d) listed for water temperatures. A
small portion of the listed streams occur in the Lower Umpqua and Tenmile coho populations; these
are listed for dissolved oxygen and sedimentation. Water temperature conditions and coho are
discussed in more detail in Chapter 4, Section 4.6.1.1, Habitat Modification.

Climate change is increasing temperatures, lengthening the summer dry season, and changing
precipitation patterns in the Pacific Northwest. These trends are expected to continue and intensify
in the coming decades (Mote et al. 2014) and, therefore, over the permit term. Stream temperatures
in the permit area are expected to increase due to changing climate conditions over the course of the
permit term. NorWeST temperature predictions suggest that much of the mainstem streams in the
permit area will exceed 15 degrees Celsius (°C) by 2040 (Figure 2-3) and 18°C by 2080 (Figure 2-4)
suggesting that conditions may exceed optimal ranges for coho in the middle to end of the permit
term. ODFW predicts, based on NorWeST temperature database, that stream temperatures within
the ESU are likely to increase between 1°C to 2.5°C by 2080, with the highest increases most likely in
the southern extent of the ESU, which includes the permit area.
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Table 2-3. Miles of Streams Listed as 303(d) for Dissolved Oxygen, Temperature, and
Sedimentation in the Permit Area Summarized by Coho Independent Population

Stream Miles

Dissolved Grand

Coho Independent Populations Oxygen Temperature Sedimentation Total

Coos

Millicoma River 0 17.3 -- 17.3

Lower Umpqua

Lower Umpqua River 1.6 0 - 1.6

Mill Creek 0 0.0 -- 0.0

Tenmile

Tenmile Creek-Frontal Pacific Ocean 2.7 1.3 1.3 53

Grand Total 4.3 18.7 1.3 24.3
2.1.7 Mass-Wasting Processes and Stream Channels

Mass wasting, which includes landslides, debris flows, and related movements of rock and soil, is the
predominant landform-altering agent in the Oregon Coast Range. Mass wasting is the movement of
rock and soil downslope under the influence of gravity, often stimulated by rainfall or seismic
activity, and may occur rapidly. Debris flows are an important link between the hillslope and stream
channel and contribute large amounts of sediment, woody debris, channel scour, bank erosion, and
undercutting over a short period of time (Schuster and Highland 2007). The addition of large wood
and sediment derived from debris flows and landslides are key drivers to maintaining channel
complexity and forming habitat features important to aquatic organisms such as salmonids. Mass
wasting as shallow, rapid events in the steep terrain of the plan area most often takes the form of
debris flows. These debris flows of water-saturated soil, rocks, and vegetation often start in or enter
steep V-shaped channels characteristic of the forest, at which point they are called debris torrents.
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Debris flows are dominant processes shaping stream habitats in mountainous regions of Oregon and
have been most studied in western Oregon (Dietrich and Dunne 1978; Swanson et al. 1982; Benda
and Dunne 1997; Bigelow et al. 2007; Miller and Burnett 2008). Benda and Dunne (1997) described
the prevalence of shallow-rapid landslides and debris flows as a landscape-altering process in the
Oregon Coast Range:

The central Oregon Coast Range is formed within massive beds of mechanically weak, marine
sedimentary rocks. Hillslopes have relief of up to several hundred meters. Colluvium, 0.1 to

0.5 meters [0.33 to 1.64 feet] deep, mantles the planar portions of the 30° to 40° hillslopes and
migrates downhill into stream channels or into convergent areas of hillslopes called bedrock hollows
or zero-order basins. In these hollows, colluvium, stabilized by tree roots, accumulates over millennia
to depths in excess of 2 meters [6 feet] until root strength is no longer capable of stabilizing it when
the pore pressure within it is elevated by large rainstorms. Wedges of colluvium are then evacuated
as shallow landslides, the average frequency of which is controlled by the rate of colluvium
production. Most shallow landslides in the Oregon Coast Range evolve into debris flows and scour
other sediment that has accumulated in first- and second-order channels*, depositing it at tributary
junctions or in high-order reaches. Because first- and second-order channels comprise approximately
90% of all channel length in the central Oregon Coast Range, debris flows in them are important to
the sedimentation regime of higher-order channels.

The adjacent riparian forest along debris-flow runout out paths through small, non-fish-bearing
first- and second-order streams are important to the stream ecosystem, providing root strength to
stabilize stream banks and large wood that maintains desirable channel characteristics as well as
shade that moderates water temperatures and organic material inputs (e.g., leaves, terrestrial
insects) that support the stream food web (Gregory et al. 1991; Forest Ecosystem Management
Team 1993; Meehan 1996). Reeves et al. (2003) studied the sources of large wood in Cummins
Creek, a fourth-order fish-bearing stream in the Oregon Coast Range. They found that 65% of the
number of pieces, and 46% of the estimated volume, of wood in fish-bearing reaches of Cummins
Creek originated from upstream sources delivered by landslides or debris flows more than 300 feet
from the fish-bearing channel. The remainder of the wood originated in streamside forest sources
immediately adjacent to the fish-bearing channel. Wood from upstream areas constituted the
majority of wood found between the bank-full channel width and below the surface level of water at
bank-full flow. Reeves et al. (2003) also state that 25% of the wood was in aggregates (log-jams),
which were formed mostly from wood originating in the upstream areas.

2.2 Forest Types

This section describes forest conditions in the plan area, including species composition, age, and
structural classes. The 2011 Forest Management Plan (Oregon Department of State Lands and
Oregon Department of Forestry 2011) describes forest conditions in the Elliott State Forest and
served as the basis of much of the following discussion, except as otherwise cited. Disturbance from
fire, windstorm, and timber harvest in the plan area has created a patchwork of forest stands of
contrasting tree age, size, and density across the landscape.

4 First-order streams are the smallest perennial streams that flow into and “feed” larger streams but do not
normally have any water flowing into them. When two first-order streams come together, they form a second-order
stream.
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2.2.1 Overview of Oregon Coast Range Forests

The Oregon Coast Range forests are some of the most productive forest ecosystems in the world,
due to the moist and moderate maritime climate, relatively low elevations, and productive soils
(Spies et al. 2003). This productivity is reflected in rapid tree growth that generates high timber
returns as well as nontimber values, including fish and wildlife habitat. Rapid tree growth (matter of
decades) in the Oregon Coast Range forests also provides opportunities to restore mature forest
conditions in less time than almost anywhere else in the Pacific Northwest (Spies et al. 2003).

The plan area is within the western hemlock (Tsuga heterophylla) vegetation zone of the Oregon
Coast Range, as defined by Franklin and Dyrness (1988). However, hemlock (Tsuga heterophylla)
does not typically become the dominant tree species until sometimes hundreds of years after stand-
initiating disturbance by fire.

2.2.2 Land Ownership and Forest Cover

Forest cover in the Oregon Coast Range is closely associated with land ownership (Figure 2-5). Most
private lands are maintained as commercial timberlands dominated by plantations composed of
relatively young, uniform Douglas-fir (Pseudotsuga menziesii) forest. Lands adjacent to the permit
area in the private Millicoma Tree Farm are managed under an HCP for northern spotted owl (Strix
occidentalis) (Weyerhaeuser Company 1995). Federal lands adjacent to the permit area contain
young forest as well as much of the late-successional forest remaining in coastal Oregon. Much of the
federal land is managed for conservation pursuant to the Northwest Forest Plan (U.S. Forest Service
and Bureau of Land Management 1994) and associated resource management plans (for Bureau of
Land Management [BLM] lands) and land management plans (for U.S. Forest Service lands). Major
conservation elements of these plans include conservation of late-successional reserves and riparian
reserves, much of which contain older forest cover. Other state lands, including the plan area, have a
mix of older and recently harvested forests. Two federally recognized Indian Tribes, the
Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians and the Confederated Tribes of
Siletz Indians, hold Tribal forestlands near the plan area that are actively managed to provide for a
balance of economic, ecological, and cultural functions.

Based on these generalities, the plan area is surrounded by young forests (<50 years) on private
lands to the west, south, and southeast, and a patchwork of young and older forests to the north and
northeast. The Devil’s Staircase Wilderness, established in 2019, is directly north of the plan area
separated by State Route 38, the Umpqua River, and some private lands.

2.2.3 Tree Species

More than 90% of the plan area is dominated by conifer forest types. Douglas-fir is by far the most
common species (Oregon Department of State Lands and Oregon Department of Forestry 2011).
Other conifers present in lower abundance are western hemlock, western redcedar (Thuja plicata),
Sitka spruce (Picea sitchensis), and grand fir (Abies grandis). Hardwood stands in the plan area are
most common along lower slopes and stream corridors but occur in patches and along roads
throughout the forest (Oregon Department of State Lands and Oregon Department of Forestry
2011). Most hardwood stands are dominated by red alder (Alnus rubra) and bigleaf maple (Acer
macrophyllum).
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2.2.4 Ecological Disturbance and Forest and Stream Health

Forests are shaped by biotic and abiotic disturbances that reduce the dominance of overstory trees
and initiate regeneration of younger stands. In the historic era, major agents of disturbance on the
plan area have been fire, wind, and timber harvest. Natural disturbances are necessary processes of
the forest ecosystem and provide many important components of fish and wildlife habitat. Neither
fire nor wind completely remove the forest overstory; both tend to leave patches of trees or
individual large dominant trees (residuals) that survive, along with standing dead and fallen trees,
which end up on the forest floor or in streams from the prior forest cohort. This “legacy” structure
may provide habitat used by fish and wildlife until and after forest cover returns throughout the
disturbed area. However, when disturbances are more severe, frequent, or widespread than
considered normal or acceptable, forest resiliency and resistance decline (Campbell and Liegel
1996). Resilience and resistance are broad concepts that reflect the capacities of systems to regain
and retain their fundamental structure, organization, and processes when affected by stresses or
disturbances (Hessburg et al. 2019).

Key indicators of forest resilience include impacts from biotic agents such as insects, diseases, and
animals, as well as outcomes from abiotic stressors such as fire, weather extremes, and air
pollutants. These disturbance agents Kkill trees or parts of trees, reduce tree growth, and may
predispose trees to damage by other agents. The effects of these various disturbance agents are
usually described in terms of number of acres affected, number of trees killed, degree of damage, or
reduction in tree growth rates, all of which can be measured through various survey techniques.
Evaluations must determine what level of change indicates a significant forest decline in resilience
and resistance within the context of normal and historical variability. Restoring or maintaining
forest health can sometimes be accomplished through silvicultural manipulation of the forest at the
stand or landscape level. Such manipulations can help sustain individual tree productivity and
thereby limit damage from native pests. Nonnative or invasive species often require special
measures such as eradication, quarantine, or direct suppression (Oregon Department of State Lands
and Oregon Department of Forestry 2011).

2.24.1 Disturbance Agents: Fires

Oregon Coast Range forests are generally subject to infrequent, high-severity fires (DeMeo et al.
2018), resulting in historic patterns of large areas growing into late-successional forests, followed
by wide-ranging, stand-replacing fires. The principal wildfire event was the Coos Bay fire of 1868.
This fire began a few miles northeast of Scottsburg, Oregon, and burned to the coast, from Lakeside
to south of Coos Bay (Phillips 1997:7; Oregon Department of State Lands and Oregon Department of
Forestry 2011:1-4). Approximately 90% of the plan area was burned during this fire (Figure 2-6),
most of it at high intensity, leaving few residual living trees. Many of the residual snags were felled
as a fire prevention measure. Stumps from this fire may be still locally abundant and contribute to
forest structure in the post-1868 stands.
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Contemporary and emerging science also indicates that fire occurrence and severity may have been
more frequent and mixed-severity than the general paradigm for Oregon Coast Range forests may
suggest. Ongoing fire history reconstruction on the Elliott State Forest and other relevant forests by
OSU researchers is contributing to this evidence. Anecdotal and other accounts of periodic and
relatively frequent historic indigenous burning in these forests is a contributing factor to this
evolving understanding of fire behavior. Depending on the severity and scale, wildfires can have a
substantial impact on the stream environment, including increasing the density of large wood;
increasing runoff, erosion, and peak flows; and increasing stream temperatures because of the loss
of streamside trees and vegetation.

2.2.4.2 Disturbance Agents: Storms

Severe storms are relatively common in the plan area (Robison et al. 1999). The principal storm that
has shaped the Elliott State Forest was the Columbus Day storm of 1962. This single event is
estimated to have felled approximately 17 billion board feet of timber in western Washington and
Oregon, of which approximately 100 million board feet was blown down on the Elliott State Forest.
The most severe blowdown was on the windward western slopes. Extensive salvage harvest of the
blowdown occurred in over 250 units over the following 3 years (Phillips 1997). No comparable
storm has been recorded in western Washington or Oregon, either before or since.

More common examples are the storms of February and November 1996, which remain the most
recent severe storm events in the plan area (Robison et al. 1999). Both storms were “atmospheric
river” events that produced very heavy precipitation over a multi-day period and were accompanied
by shallow and rapid landsliding and debris torrents. Similar events of this kind have been recorded
in many other areas of western Washington and Oregon. Such events may be expected to occur more
frequently and with greater severity in the future due to climate change (Mahoney et al. 2018).

Storms, particularly severe or large storms, contribute to many processes that can reshape the
stream channel and as mentioned previously, trigger landslides that are important ecological
drivers of forming complex stream channels. Landslides, debris flows, and debris torrents triggered
by severe storms can reshape the stream environment over a short period of time by contributing
large amounts of sediment and wood and provide the basis for maintaining stream complexity over
time. Severe storms can also increase stream flow significantly, causing increased channel erosion,
bank undercutting, and sediment and debris transport. Storm flows reaching or exceeding peak
conditions (floods) provide an important connection between the floodplain and the stream channel
depositing fine sediment on the floodplain and carving out side channels, alcoves, or backwaters
that can serve as important refuge habitats for juvenile salmonids, including coho.

2.2.4.3 Disturbance Agents: Insects and Disease

A comprehensive inventory of pest and disease agents active in the region that may affect the plan
area is presented in the 2011 Forest Management Plan for the Elliott State Forest (Oregon
Department of State Lands and Oregon Department of Forestry 2011:2-36). Swiss needle cast
(Phaeocryptopus gaeumannii), the highly visible native foliage disease of Douglas-fir, is causing
serious growth decline over a large area along the west slope of the Oregon Coast Range. In
northwest Oregon, growth reduction of Douglas-fir is severe enough on some sites that the future of
those stands remaining productive for timber harvest is uncertain. In the plan area, though Swiss
needle cast affects some stands, it has not become severe enough to require major modification of
silvicultural activities yet.
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Laminated root rot (Phellinus weirii), a native disease of conifers, has damaged Douglas-fir on some
sites, but current management practices are expected to stabilize or reduce unwanted effects of this
disease. Black stain root disease (Leptographium wageneri) has reached epidemic proportions in
some locations in southwest Oregon but is currently found infrequently in Douglas-fir in the plan
area.

Aerial and ground surveys conducted during the past 60 years show little evidence of major pest
outbreaks in the plan area. Currently, few insect problems occur in the mid- to late-successional
Douglas-fir stands. The most significant pest is the Douglas-fir bark beetle (Dendroctonus
pseudotsugae), whose outbreaks follow major windthrow events. The Sitka spruce weevil (Pissodes
strobi) continues to limit Sitka spruce management. Continued monitoring through aerial and
ground surveys will provide early warnings of new problems, and gradually improve the ability to
maintain a healthy forest.

Most insect damage on the Oregon Coast is caused by the Douglas-fir bark beetle, which tends to
affect low-vigor trees weakened by other factors. Beetle population buildup after significant
disturbance events can cause damage to healthy trees. Increases in beetle populations tend to be
short lived unless continued disturbance provides new habitat.

2.2.5 Climate and Forest Types

The moderate, moist coastal climate generates high amounts of rainfall in the plan area. This
contributes to productive growing conditions for conifers as well as hardwood and ground
vegetation, such as sword fern (Polystichum munitum) and salal (Gaultheria shallon). Dense fog is
also common, creating lush moss growth within forested canopies (a habitat feature that is used by
marbled murrelets [Brachyramphus marmoratus] for nesting). The forest exhibits a general drying
(lower precipitation) from west to east, though the entire forest is relatively wet, compared to the
valleys between the Oregon Coast Range and the Cascades.

The high moisture levels in the plan area reduce the risk of frequent wildfire. However, because fires
are rare, dense forests can build up large fuel loads that produce the potential for stand-replacing
fires during drought conditions. With hotter, longer, and drier summers projected to occur in the
future, climate-related fire is a potential future agent of disturbance for all forests within the Oregon
Coast Range (Agne et al. 2018). Other risks that are at least partly subject to climate controls include
insects, disease, and drought-related mortality.

Based on a synthesis report of climate change (Reilly et al. 2018), the relatively moist forests in the
vicinity of the plan area may experience decreased growth and productivity due to climate change,
although the northern portion of the Coast Range along the Pacific Ocean, which includes the plan
area, was projected to have the lowest amount of climate change effects among Pacific Northwest
forest regions.

2.2.6 Forest Age

Management of the permit will emphasize key ecological areas ranging from early seral to late-
successional forest structure in the context of the greater landscape. The future growth of the forest
should encompass diverse objectives of biological quality and resilience for future adaptability.

The Elliott State Forest has a bi-modal age class distribution that can be explained by two general
stand histories: (1) stands approximately 65 years old or younger (as of 2020), and (2) stands older
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than approximately 65 years old (Figures 2-7 and 2-8). These classes may not represent the stand
history of every single stand, but the primary activities in the recent past. Stands 65 years of age or
younger are forest stands that regenerated following a clearcut. Stands over 65 years of age
regenerated naturally, primarily following fire.

Elliott Forest Age Pattern
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Figure 2-7. Tree Age Distribution on the Elliott State Forest by Age Class as of 2020 (LiDAR)

2.2.6.1 Forests 65 Years Old or Younger (as of 2020)

Overall, about 50% of the permit area has been clearcut in the past 65 years (as of 2020). These
forests regenerated naturally following fire, wind events, landslides or regenerated following
clearcut harvests that began in 1955 (aside from one early harvest in 1945). Some of these young
stands may also have had a pre-commercial or commercial thinning. Regeneration methods varied
over this period, starting with a reliance on natural regeneration, followed by aerial seeding, and
then hand planting starting around 1970 with the Oregon FPA. These practices resulted in
approximately 42,000 acres of young forest in the plan area (approximately 50% of the Elliott State
Forest), consisting primarily of Douglas-fir with some alder, western hemlock, and western
redcedar. Understory diversity is limited in young forests.
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2.2.6.2 Forests Older than 65 Years Old (as of 2020)

Forests in the permit area that are older than 65 years fall into two general categories: those that
were thinned prior to 1955 and those that were not.

Approximately 50% of the Elliott State Forest supports forests that regenerated naturally following
fire, wind, or landslide events prior to 1955. While records are incomplete, somewhere between
5,000 and 10,000 acres of forests that were primarily 100 to 160 years in 2020 have been partially
harvested (Phillips 1997). The purpose of the thinning was to remove approximately 30% of the
volume to improve the growth of remaining trees and generate revenue. Several of the thinned
stands have subsequently been clearcut and converted to Douglas-fir plantations.

There are a little over 38,000 acres of naturally regenerated forests, but it is uncertain how many
acres were partially logged due to incomplete historical records. The primary stand-replacing fire
occurred in 1868, but other more localized fires and other disturbances may have happened. It was
estimated that 5,000 acres of the plan area survived the 1868 fire, mostly to the southwest.
However, most of this area was clearcut and reforested in the 1950s and 1960s (Phillips 1997), so
there are very few acres of old-growth forests (more than 200 years old) currently in the Elliott
State Forest (Figure 2-7). There may be individual trees older than 200 years old as scattered
remnants in younger stands. Using the partial harvest estimates of Phillips (1997), the permit area
contains approximately 30,000 to 35,000 acres of unmanaged forests. The age range of these forests
is from 80 to 230 years, with 71% of this forest type between 130 and 160 years. Snags from the
1868 and other fires and other disturbances were systematically felled and sometimes removed
from the Elliott State Forest to reduce fire danger. These activities occurred in areas that may not
have been logged otherwise. Therefore, even the unlogged forests may not be an accurate baseline
for the level of standing and down deadwood.

2.2.7 Riparian Forest

Riparian areas are lands adjacent to streams with soils and vegetation that are influenced by
proximity to water. In turn, riparian areas influence streams in ecologically important ways, such as
by affecting microclimate. In the plan area, hardwoods are the most dominant stand type found
within 100 feet of a stream for all stream size classes, composed primarily of red alder and bigleaf
maple. Conifer and hardwood stands occupy the majority of the area at distances of 100 to 200 feet
from the stream (Biosystems et al. 2003). Riparian forests can affect the types of disturbance
characteristic of stream channels, filter sediment from uplands, provide root reinforcement that
affects the geometry of the stream channel, affect stream exposure to sunlight and wind, and deliver
terrestrial insects and plant material into the stream (Everest and Reeves 2007).

One of the most important forms of plant material—large-diameter wood—is especially important
to coho and other fish species because it provides instream cover, store spawning gravels, and a
substrate and nutrient source that influence the structure and productivity of stream food webs
(Bilby and Ward 1991; Chen et al. 1995; Gregory et al. 1991; Naiman et al. 1998).

In the Elliott State Forest, riparian forests with a mature forest condition represent from 13% to
52% of each major river basin (Biosystems et al. 2003). Riparian areas furthest from streams tend to
have a higher percentage of area with mature forest because those stands are subject to fewer
disturbances of flood events and debris flows than stands closer to river channels. Based on
vegetation surveys (Biosystems et al. 2003), large streams generally have the highest percentage of
mature forest. The Umpqua Basin tends to have the highest percentage of riparian area in mature
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forest condition (stand age older than 90 years), followed by Coos, then Tenmile. On average, forest-
wide, 31% of streams have mature forest within 150 feet of the channel (Biosystems et al. 2003).

See Section 2.1.6, Hydrology and Water Quality, for a description of stream types in the permit area.

2.3 Northern Spotted Owl

The U.S. Fish and Wildlife Service (USFWS) designated the northern spotted owl in 1990 as
threatened throughout its range in Washington, Oregon, and California by the loss and adverse
modification of suitable habitat as the result of timber harvesting and other disturbances such as fire
(55 Federal Register [FR] 26114). In 2020, USFWS found that reclassification of the northern spotted
owl from a threatened species to an endangered species was warranted but precluded by higher
priority actions to amend the Lists of Endangered and Threatened Wildlife and Plants (85 FR 241).
In the finding, USFWS stated that:

based on our review of the best available scientific and commercial information pertaining to the
factors affecting the northern spotted owl, we find that the stressors acting on the subspecies and its
habitat, particularly rangewide competition from the nonnative barred owl and high-severity
wildfire, are of such imminence, intensity, and magnitude to indicate that the northern spotted owl is
now in danger of extinction throughout all of its range

USFWS will develop a proposed rule to reclassify the northern spotted owl as priorities allow.

Since 1994, the Northwest Forest Plan (U.S. Department of Agriculture and Bureau of Land
Management 1994) has served as the foundational plan for conservation of the northern spotted
owl and late-successional forest habitat on federal lands across the range of the species (Thomas

et al. 2006). Additional site-specific conservation actions, standards, and guidelines are defined in
associated resource management plans (for BLM lands) and land management plans (for U.S. Forest
Service lands). On state and private lands, USFWS has worked with state and private land managers
to develop HCPs and Safe Harbor Agreements for northern spotted owl to allow timber harvest and
other land management activities to continue consistent with the requirements of the federal
Endangered Species Act (ESA).

USFWS revised critical habitat for the northern spotted owl in 2021 by excluding certain areas,
which revised the previous 2012 rule (77 FR 71875; 86 FR 62606). Critical habitat for the northern
spotted owl now includes approximately 4.3 million acres in Oregon, including 38,745 acres
(approximately 42%) of the plan area and (described in more detail in Section 2.3.2, Population and
Habitat Status). The lands in the plan area were not part of the exclusions identified in the 2021 rule,
so critical habitat in the plan area is not affected by the rule revision.

2.3.1 Biology and Ecology

This section provides a summary of key aspects of northern spotted owl biology and ecology,
including habitat requirements. Additional information on the biology and ecology of northern
spotted owl can be found in the Northern Spotted Owl Recovery Plan (U.S. Fish and Wildlife Service
2011), the final rules designating critical habitat for northern spotted owl (77 FR 71875-72068),
and the Notice of 12-Month Finding on a petition to list the northern spotted owl as an endangered
(85 FR 81144). The most recent and comprehensive review of the scientific literature regarding
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northern spotted owl can be found in the 2018 Forest Service Science Synthesis Report (Lesmeister
et al. 2018) and in the supporting materials submitted for the 12-Month Finding.

Northern spotted owls are primarily nocturnal hunters that feed on a relatively narrow range of
species, with northern flying squirrels (Glaucomys sabrinus) being the primary prey species in
Douglas-fir/western hemlock forests, such as occur in the plan area (Forsman et al. 1984). Northern
spotted owl locations have been found to be closely correlated with prey availability (Lesmeister et
al. 2018).

Northern spotted owls are territorial and, as adults, often occur as mated pairs that share a core
territorial nesting area and overlapping foraging territories (Forsman et al. 1984). Mated pairs may
maintain a territory for many years, although adult movements and mate changes (including
replacements if a mate is lost) are common. Single owls may also establish territories and such owls
are referred to as resident singles.

For management purposes, northern spotted owl territories are defined as activity centers centered
on nest sites or daytime roost locations. Single owls may also adopt transient (non-territorial)
behavior and move across the landscape; such owls are referred to as floaters. Young spotted owls
are also highly mobile as they disperse from the pair nesting territory (Forsman et al. 2002), as
described in Section 2.3.1.3, Dispersal Habitat. While nesting pairs are the most important
component of the population due to their ability to increase it, resident singles, floaters, and
dispersing juveniles are important for population maintenance and increase by filling vacancies
following mortality of territorial individuals (Courtney et al. 2004) and by colonizing (or
recolonizing) unoccupied habitat.

Northern spotted owl habitat requirements are commonly ascribed to the specific essential
behaviors of nesting and roosting, foraging, and dispersal (77 FR 71875-72068). Habitat
associations for each of these essential behaviors are described in the following sections.

2.3.1.1 Nesting and Roosting Habitat

Northern spotted owls do not construct nests, but rather rely on existing nest structures provided
by tree cavities, mistletoe brooms, and abandoned nests of other predatory birds such as northern
goshawks (Accipiter gentilis) (Buchanan et al. 1993). Such nest sites require very large snags or very
large, decadent live trees with broken tops or large cavities. These features are typically found in
late-successional forests or younger forests that retain residual patches of large trees and snags.

Nesting and roosting habitat provides structural features for nesting, protection from adverse
weather conditions (particularly heat and rain), and cover to reduce predation risks for adults and
young (77 FR 71875-72068).

USFWS considers the following components important to nesting and roosting habitat (77 FR
71875-72068).

e Moderate to high canopy cover (60% to over 80%).

e Multilayered, multispecies canopies with large (20 to 30 inch or greater diameter at breast
height [dbh]) overstory trees.

e High basal area (greater than 240 square feet per acre).

o High diversity of tree diameters.
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e High incidence of large live trees with various deformities (e.g., large cavities, broken tops,
mistletoe infections, and other evidence of decadence).

e Large snags and large accumulations of fallen trees and other woody debris on the ground.

o Sufficient open space below the canopy for northern spotted owls to fly.

23.1.2 Foraging Habitat

In addition to nesting and roosting habitat, spotted owls need relatively large amounts of foraging
habitat to support survival and reproduction. Foraging habitat is the most variable of all habitats
used by territorial spotted owls and is closely tied to the prey base. Also, nesting and roosting
habitat always provides foraging habitat, but foraging habitat does not always provide nesting
habitat. Owls may forage in younger and more open and fragmented forests if adequate prey is
available (77 FR 71875-72068).

Northern spotted owls forage by moving from perch to perch through the forest (Courtney et al.
2004). Once on a perch they sit, look and listen for prey activity, and then attack the located prey
(Forsman et al. 1984; Gutiérrez et al. 1995). This essential foraging strategy requires open forests
that allow the owls to fly beneath the canopy combined with available perches for hunting.

Foraging habitat varies widely across the northern spotted owl’s range. Within the West
Cascades/Coast Ranges of Oregon and Washington, USFWS defines foraging habitat as follows (this
definition shares some but not all of the habitat characteristics of nesting/roosting habitat).

e Stands of nesting and roosting habitat.

e Younger forests with some structural characteristics (legacy features) of old forests, hardwood
forest patches, and edges between old forest and hardwoods.

e Moderate to high canopy cover (60% to over 80%).
e Adiversity of tree diameters and heights.
e Large accumulations of fallen trees and other woody debris on the ground.

e Sufficient open space below the canopy for northern spotted owls to fly.

2.3.13 Dispersal Habitat

Dispersal habitat is essential to spotted owl populations because it allows non-territorial adults and
young-of-the-year owls to survive and eventually establish territories, find and pair with a mate, and
reproduce. Young northern spotted owls tend to disperse widely, often in a series of steps, where
dispersing juveniles take up temporary home ranges for up to several months (Forsman et al. 2002).
Dispersal distances have been reported to be in the range of 8 to 17 miles from natal areas (nest
sites) to eventual home territories (Courtney et al. 2004).

USFWS defines dispersal habitat as follows (77 FR 71875-72068).

e Stands with adequate tree size and canopy cover to provide protection from avian predators
and minimal foraging opportunities; in general, this may include, but is not limited to, trees that
are atleast 11 inches dbh and have a minimum 40% canopy cover.
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¢ Younger and less diverse forest stands than foraging habitat, such as even-aged, pole-sized
stands, if such stands contain some roosting structures and foraging habitat to allow temporary
resting and feeding during the transience phase.

e Habitat supporting the colonization phase of dispersal, which is generally equivalent to nesting,
roosting and foraging habitat, but may be smaller in area than that needed to support nesting
pairs.

2.3.2 Population and Habitat Status

This section describes trends in population and habitat extent for northern spotted owl throughout
its range and within the plan area.

2.3.2.1 Rangewide Status

Populations Rangewide

When the Northwest Forest Plan was published in 1994, the northern spotted owl population was
estimated to be declining at about 4.5% per year due primarily to habitat loss and degradation.
Current estimates are in the range of a 3.8% annual decline, although there is wide geographic
variation (Table 2-4).

Table 2-4. Estimated Mean Annual Rate of Population Decline of Northern Spotted Owls in 11
Study Areas in Washington, Oregon, and California (Annual Average, 1985-2013) ®

State Area Average Annual Percent Decline
Washington Cle Elum 8.4%
Rainier 4.7%
Olympic 3.9%
Oregon Oregon Coast (including HCP plan area) 51%
H.J. Andrews 3.5%
Tyee 2.4%
Klamath 2.8%
South Cascades 3.7%
California Northwest California 3.0%
Hoopa 2.3%
Green Diamond Resources Area 1 1.2%
Green Diamond Resources Area 2 3.9%
Average Rangewide 3.8%

Source: Dugger et al. 2016.
a A more recent review by Franklin et al. (2021) found annual declines in the Oregon Coast Range up to 9% per year
from 1995 through 2017.

Lesmeister et al. (2018) found that the Oregon Coast Range population has been declining at
approximately 5% per year, the highest rate of decline in Oregon and the second highest rate of
decline in all of the 12 study areas evaluated. A more recent review by Franklin et al. (2021)
reported that the Oregon population of northern spotted owls declined statewide by more than 60%
from 1995 through 2017, with the Oregon Coast Range and Klamath areas declining by more than
75% over the same time, with up to a 9% decline in population per year. Should these rates
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continue, the northern spotted owl population along the Oregon Coast would be extirpated by
approximately the end of the century.

Current population declines are believed to be primarily due to widespread expansion of the barred
owl (Strix varia), an invasive species that often displaces northern spotted owl, rather than habitat
loss (Dugger et al. 2016). The barred owl expanded its range westward in North America over much
of the later part of the last century and now entirely overlaps the historic range of the northern
spotted owl (Gutiérrez et al. 2004). In the western United States, barred owl expanded from north to
south. They were first detected in Washington in 1965, Oregon in 1974, and California in 1981
(Gutiérrez et al. 2004). Since those first detections, barred owl populations have increased rapidly
and have displaced northern spotted owls throughout much of the historic range, including many
places on the Elliott State Forest. The number of barred owl detections during annual northern
spotted owl surveys conducted on the Elliott State Forest went from 8 in 2003 to 57 in 2016
(Kingfisher Ecological, Inc. 2016).

Dunk et al. (2019) concluded that barred owls are the primary cause of current declines in spotted
owl populations, but also noted that retaining unoccupied suitable habitat remains essential for
recovery should barred owl populations be reduced through active control. USFWS led experimental
removal of barred owls starting in 2013 (U.S. Fish and Wildlife Service 2013a), with more than
1,000 barred owls removed from the Oregon Coast Ranges since 2013 (U.S. Fish and Wildlife Service
2020a). This was shown to have a positive effect on northern spotted owls (Wiens et al. 2021).

Habitat Rangewide

The amount of mature, structurally complex forest required by northern spotted owls has been in
decline since early logging (and associated fires) began around 1850. Much of the logging of habitat
took place in the latter part of the past century, when nearly all remaining mature forest was
removed on private lands, leaving the only large blocks of habitat remaining on federal lands
(Thomas et al. 1990). This led to the development of the Northwest Forest Plan (U.S. Department of
Agriculture and Bureau of Land Management 1994) in an attempt to manage federal lands to avoid
the extinction of the species and associated plant and animal communities. Suitable habitat for
northern spotted owl nesting and roosting habitat has continued to decline after completion of the
Northwest Forest Plan, with net decreases of approximately 1.5% on federal lands, primarily caused
by wildfire, and a net decrease of 8.3% on nonfederal lands, primarily caused by timber harvest
(Davis et al. 2016; Lesmeister et al. 2018).

2.3.2.2 Plan Area Status

Population in Plan Area

Initial formal surveys for northern spotted owl on the Elliott State Forest began in 1990. Complete
surveys of all suitable habitat were conducted from 1992 to 1996, in 2003, and from 2010 through
2016 (Kingfisher Ecological, Inc. 2016). Additional surveys were conducted from 2005 through
2009, although not all sites were surveyed and surveys were not conducted according to formal
protocols. During complete survey years, all potential owl habitat (forest with trees greater than or
equal to 11 inches dbh) on the Elliott State Forest was surveyed using a modified survey approach
incorporating aspects of both the density survey protocol (Forsman 1995) and the standard survey
protocol for spotted owls (U.S. Fish and Wildlife Service 2012).
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Based on the survey results, the overall population and density of northern spotted owls across the
Elliott State Forest have declined over time, reflecting the rangewide population decline reported in
the literature (Lesmeister et al. 2018). In 1991, the northern spotted owl population on the Elliott
State Forest was estimated to be 51 individual owls in 25 activity centers. By 2016 (the last year that
full surveys were completed) the population was estimated to be 23 individuals,> including eight
territorial pairs (this includes one pair in a site centered on adjacent federal lands), five resident
(territorial) singles at historic pair activity centers, and two non-territorial single owls (floaters).

This decline was accompanied by a corresponding increase in barred owl detections. In 2003,
barred owls were detected in only eight sites where northern spotted owls had been previously
found. By 2016, barred owls were detected at 57 such sites (Kingfisher Ecological, Inc. 2016).

When considering the survey data as a whole, certain sites have been consistently occupied by
northern spotted owls over multiple years. As of 2016, 20 northern spotted owl pair sites,

one unconfirmed pair site, and two resident single sites centered on the Elliott State Forest have
been consistently occupied over several years and have had at least one northern spotted owl
detection between 2011 and 2016 (within 5 years of the last full survey conducted in 2016). In
addition, five northern spotted owl pair sites centered on lands adjacent to the Elliott State Forest
(i.e., within 1.5 miles) have been consistently occupied over several years and have had at least one
northern spotted owl detection between 2011 and 2016. As of 2023, a historic northern spotted owl
pair site (46) in the Elliott State Forest was removed from the list of recent owl sites. The site was
first documented in 1991 but the last year any owls were detected at this site was 2003;
furthermore, this site is multi-ownership, much of which occurs outside the permit area. Table 2-5
lists the details for these sites and Figure 2-9 shows their locations, as well as the 0.5-mile core area
and 1.5-mile home range provincial radii centered around the activity center. Provincial radii are
used to evaluate effects on core nesting areas as well as extended foraging range. Provincial radii are
described more as part of the effects analysis presented in Chapter 4, Effects Analysis.

5 This number is based on survey data contained in the Kingfisher (2016) report. The report also evaluated the data
using the “density survey protocol” of Forsman (1995), which resulted in a 2016 population estimate on the Elliott
State Forest of 14 owls on 8 activity centers.
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Table 2-5. Consistent and Recent Northern Spotted Owl Activity Centers in and Adjacent to the Plan Area

Chapter 2

Environmental Setting

Years Since

Highest Status Number of LastYear Years with
Last 2016 Years with any Owls Nest but Years with
Highest Confirmed Year First Survey Confirmed Detected No Young Young

ID Site Name Status2  (as 0of 2016) Documented Results Pair (as 0of 2016) Fledged Fledged
14 Lower Camp Creek PR 6 1991 Absent 5 2011 N/A N/A

36 Murphy Creek PR 20 1991 Absent 6 2012 N/A N/A

37 Wind Creek PR 13 1990 Single 9 2016 1 3

38 Roberts Creek PR 13 1991 Absent 9 2011 5

42 Dean Creek PR 13 1990 Absent 10 2015 4 2

45 Alder Creek PR 5 1991 Absent 8 2011 N/A 2

50 Benson Creek PR 8 1991 Absent 8 2013 1 1

53 Scholfield Creek PR 6 1990 Absent 1 2011 N/A N/A

54 Johanneson Creek PR 0 1991 Pair 6 2016 N/A N/A

55 Upper Millicoma PR 6 1991 Single 1 2016 N/A N/A

56 Charlotte Creek PR 6 1991 Single 3 2016 N/A N/A

57 Cougar Creek PR 6 1999 Single 2 2016 1 N/A

59 Luder Creek PR 0 1991 Pair 8 2016 N/A N/A

61 Upper Elk RS 3 2013 Absent  1RS 2013 N/A N/A

62 Footlog Creek PR 0 2010 Pair 5 2016 N/A 2

63 Lower Mill Creek PR 0 1986 Pair 21 2016 2 6

64 Marlow Ridge PR 0 1991 Pair 7 2016 1 N/A

65 West Glenn Creek PR 0 2003 Pair 3 2016 N/A N/A

66 Johnson Creek PR 0 1991 Pair 8 2016 N/A 4

68 Upper Roberts Creek PU 5 2011 Absent 1PU 2014 N/A N/A

69 Panther Creek RS 6 2003 Absent  2RS 2011 N/A N/A

70 Salander Creek PR 25 1991 Absent 7 2015 1 5

2176  Upper Mill Creek ® (BLM) PR 1 1991 Single 5 2016 N/A N/A
2938 Marlow Creek? PR 0 1991 Pair 18 2016 1 3

(Weyerhaeuser)
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Years Since

Highest Status Number of LastYear Years with
Last 2016 Years with any Owls Nest but Years with
Highest  Confirmed Year First Survey Confirmed Detected No Young Young
ID Site Name Status2  (as 0f2016) Documented Results Pair (as 0of 2016) Fledged Fledged
3159 Tom Fool Creek® (BLM) PR 8 1992 Absent 11 2012 1 2
3531 LockhartRoadP? PR 1 1986 Single 9 2016 N/A N/A
(Weyerhaeuser)
4166 Lower West Fork Millicoma®? PR 4 1992 Absent 14 2014 2 2
(Weyerhaeuser)

Source: Kingfisher Ecological, Inc. 2016.
a PR = Pair, PU = Unconfirmed Pair, RS = Resident Single

b Adjacent lands (centered outside permit area or plan area, ownership in parentheses; BLM = Bureau of Land Management)
N/A = not available
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Due to declining population trends and the continued expansion of barred owls, it is likely that
some—if not most—of the activity centers listed in Table 2-5 are no longer occupied by
reproductive pairs of northern spotted owls. However, the historic occupancy of these areas
indicates that in addition to potentially harboring the remnant population of northern spotted owls
within the permit area, they are provide some of the most likely locations for future reproductive
pairs to become reestablished within the permit area.

In addition to occupancy surveys, the surveys included site visits to determine reproductive success.
The cumulative results show that of 19 pair sites summarized above and in Table 2-5, 12 (63%)
have been determined to have fledged young. No young or nesting attempts were found during the
2016 survey (Kingfisher Ecological, Inc. 2016).

Habitat in the Plan Area

Northern spotted owls in the central Oregon Coast Range prefer a mixture of older forests with
younger forest and nonforested areas (Glenn et al. 2004; 77 FR 71875-72068). It may be that while
large patches of older forest are needed to support northern spotted owls, home ranges composed
predominantly of old forest may not be optimal for the owls in the Oregon Coast Ranges province
(Courtney et al. 2004). Hardwood forest appears to provide some of the habitat attributes needed to
sustain northern spotted owls in the plan area (Glenn et al. 2004). An analysis of habitat edge types
showed that northern spotted owls also select the edge (or ecotone) between hardwood and conifer
stands. This includes hardwood trees with relatively complex canopies, such as bigleaf maple and
Oregon myrtle (Umbellularia californica). These results suggest that hardwood/conifer edge habitat
may promote a healthy prey base or enhance access to prey (Anthony et al. 2000).

Tappeiner et al. (2000) found that nesting and foraging areas used by northern spotted owls in the
Elliott State Forest have a greater abundance of large trees than do areas receiving little or no use by
the owls. They also found that the number and size of snags is greater in nest areas than in forage
and low-use areas in the Elliott State Forest. Within nest areas, nest trees tend to be larger than the
mean tree and snag size. The results of this work indicate that initial stocking densities likely were
low in some stands in the plan area. The investigators also noted that 10 to 15% of the plots where
foraging occurred had been thinned 15 to 40 years prior to the study.

One indication of the potential availability of habitat for northern spotted owl is the federal
designation of critical habitat. In 2012, USFWS designated 40,381 acres of the plan area (38,745
acres in permit area) as critical habitat for northern spotted owl (77 FR 71875-72068; Figure 2-10).

Using the habitat suitability model developed by Davis et al. (2016), approximately 26,600 acres of
the plan area (32%) is rated as highly suitable northern spotted owl nesting and roosting habitat
(Table 2-6). Combined with the approximately 8,544 acres (10%) of the plan area rated as suitable
nesting and roosting habitat, up to 42% of the plan area is suitable habitat for northern spotted owl
nesting and roosting. The model outputs mapped habitat within 30-meter square “pixels,” classified
as highly suitable, suitable, marginal, or unsuitable habitat for nesting and roosting. This pixelated
coverage adds a layer of potential inaccuracies in the model. The Davis et al. model is based on
multiple sources of measurements from field plots, mapped environmental data, and Landsat
imagery. It is intended for use in long-term regional habitat monitoring and is not an exact mapping
of habitat. Rather, it provides a general indication of where habitat is most likely to be present,
based on the most currently available published model outputs. Data sources included data from
1993 and 2012, so some inaccuracies are expected due to changed conditions on the ground,
particularly timber harvest that has occurred since the baseline imagery was taken.
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Table 2-6. Modeled Northern Spotted Owl Habitat in the Plan Area and Permit Area ®

Plan Area Outside

Permit Area of Permit Area Total Plan
Modeled Value (acres) % (acres) % Area (acres) %
Highly Suitable 26,600 32% 1,946 21% 28,546 31%
Suitable 8,544 10% 807 9% 9,351 10%
Marginal 18,788 23% 2,993 33% 21,780 24%
Modeled Habitat 53,932 65% 5,746 63% 59,677 64%
(Highly Suitable +
Suitable +
Marginal)
Unsuitable 29,231 35% 3,427 37% 32,657 35%
Total b 83,162 100% 9,172 100% 92,334 100%

Source: Based on Davis et al. 2016; see also Figure 2-11.

a For this assessment, areas rated and mapped as highly suitable and suitable by Davis et al. (2016) were considered
suitable nesting and roosting habitat; areas rated and mapped as marginal were considered suitable foraging habitat;
and areas rated and mapped as highly suitable, suitable, marginal, and unsuitable were are all considered suitable
dispersal habitat. Numbers differ slightly from those presented in Chapter 4 due to some areas in the permit area
being unallocated under Oregon State University’s research proposal (Appendix C, Proposal: Elliott State Research
Forest).

b Acreages do not match exactly with permit area and plan area acreages due to differences in how the models were
calculated. All numbers are approximate but are of sufficient accuracy to provide context for overall habitat
conditions in the permit area.

Table 2-6 and Figure 2-11 present the results of the Davis et al. (2016) model applied to the plan
area. For the purposes of this HCP, all categories defined by Davis et al. are considered under the
umbrella of “modeled habitat.” This includes the previously termed “marginal” habitat, now
recognized as contributing to the overall modeled habitat for northern spotted owl foraging. The
“unsuitable” category in this model is also acknowledged as potentially serving dispersal functions
for northern spotted owls; however, this is unlikely in stands under 40 years of age. While marginal
habitat defined by Davis et al. contains smaller tree stands lacking the large dead or decaying trees
needed for nesting, some stands may retain sufficient larger trees and forest structure for Davis et
al. to consider such habitat potential nesting sites.

When using these rating frameworks to categorize habitat types and assess the value of habitat, it is
important to acknowledge that northern spotted owls use a diverse range of habitats, and the value
of a particular type of habitat for any specific pair or individual varies significantly with multiple
site-specific factors that defy easy classification. Nonetheless, the method outlined above was
employed to represent the best available and most accepted northern spotted owl habitat model
into meaningful categories that account for varying habitat quality and value in the permit area.

Because of inherent uncertainty in the modeling data and habitat classification systems, it is best
considered collectively with survey and site-level forest inventory data to determine habitat
suitability and overall conservation value. As discussed in Chapter 4, Effects Analysis, much of the
northern spotted owl habitat that will be subject to harvest under the HCP occurs in stands that are
on average younger, smaller, and more fragmented (isolated) than the stands in reserves. Factors
such as age, patch size, and connectivity have been incorporated in the impact of the taking analysis
and determinations presented in Chapter 4.
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2.4 Marbled Murrelet

USFWS listed the marbled murrelet as threatened on October 1, 1992 (57 FR 45328). A recovery
plan was published in 1997 (U.S. Fish and Wildlife Service 1997). Critical habitat was designated in
2016 (81 FR 51348) and includes lands in the plan area. In 2021, the Oregon Fish and Wildlife
Commission voted 4-3 to reclassify the marbled murrelet from Threatened to Endangered under the
Oregon Endangered Species Act (Oregon ESA).

2.4.1 Biology and Ecology

This section provides a summary of key aspects of marbled murrelet biology and ecology, with an
emphasis on inland (forest) habitat requirements. Additional information on the biology and
ecology of marbled murrelet can be found in the Marbled Murrelet Recovery Plan (U.S. Fish and
Wildlife Service 1997), the final rule for designation of critical habitat for marbled murrelet (U.S.
Fish and Wildlife Service 2016), the Marbled Murrelet Technical Report prepared by ODFW (2019b),
and the Biological Assessment prepared by ODFW to reevaluate the appropriate listing status for
marbled murrelet under the Oregon ESA (Oregon Department of Fish and Wildlife 2021). A recent,
comprehensive review of the scientific literature regarding marbled murrelet can be found in the
2018 Forest Service Science Synthesis Report (Raphael et al. 2018).

The marbled murrelet is a seabird that spends most of its life in nearshore marine waters but nests
in mature and older forests up to 50 miles inland from marine waters (U.S. Fish and Wildlife Service
1997). Inland nesting habitat is, therefore, the primary focus of habitat management for this species
in the plan area.

Marbled murrelets nest on platforms formed on large or deformed branches with moss covering.
Platforms usually are found on mature or old trees greater than 30 inches dbh—in Oregon, usually
Douglas-fir, western hemlock, or Sitka spruce.

In his review of existing literature, Burger (2002) noted that most nest trees were found to have the
following characteristics.

o Sufficient height to allow stall-landing and jump-off departures.
e Openings in the canopy for unobstructed flight access.

e Sufficient diameter to provide a nest site and landing platform.
e Some soft substrate to support a nest cup.

e Overhead foliage cover.

Between 1995 and 1999, Nelson and Wilson (2002) studied the characteristics of marbled murrelet
nesting habitat on state lands, including 11 nests in the Elliott State Forest. This research confirmed
that marbled murrelets select large conifer trees with numerous platforms for nesting. A key finding
is that nests are predominantly found in trees more than 200 years old (two or three nests were
found in 140- to 170-year-old trees).

Marbled murrelet nest sites are vulnerable to habitat fragmentation, with concern for hard edges
created by clearcuts adjacent to nesting areas. Malt and Lank (2007) found that disturbances by
avian predators were significantly more frequent at hard edges relative to interiors, but less
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frequent at soft edges. The authors found no edge effects at natural-edged sites and inferred that
edge-related predation may decline with time due to successional processes.

In addition to nesting in forests, marbled murrelets may use other forest types for courtship (Nelson
1997). Murrelets have been observed landing in young trees contiguous with or near suitable
nesting habitat (Evans Mack et al. 2003). Such observed landings have included more than one
murrelet landing in the same area at the same time. Such sites may be important habitat
components for breeding, including pair bonding and nest site selection, and are considered
occupied sites by USFWS.

2.4.2 Population and Habitat Status

24.2.1 Rangewide Status

Populations

USFWS has designated six recovery zones for
marbled murrelet, ranging from San Francisco Bay
to the Canada border with Washington State
(Figure 2-12). Falxa and Raphael (2016) reported
marbled murrelet population estimates in five of
these zones as follows.

e 7,600 marbled murrelets in the Strait of Juan
de Fuca, San Juan Islands, and Puget Sound in
Washington (Zone 1).

e 2,000 marbled murrelets on the outer coast of
Washington (Zone 2).

e 7,600 marbled murrelets from Coos Bay,
Oregon, north to the Columbia River (Zone 3,
which includes the plan area).

California o 00
e 6,600 marbled murrelets from Shelter Cove, sones Ml
California, north to Coos Bay, Oregon (Zone 4). \
e “Few” marbled murrelets remaining from San ‘\f‘&
Francisco Bay north to Shelter Cove, California N

(Zone 5).
Source: Falxa and Raphael 2016.

At the state scale, Falxa and Raphael (2016) found Figure 2-12. Marbled Murrelet Recovery
populations to be declining in Washington (4.6% Zones

decline per year), but no evidence of a trend in

Oregon or California. A more recent report (Mclver et al. 2021) found a steep negative trend in
Washington but a slightly positive trend in Oregon.

Based on at-sea data, marbled murrelet populations in Oregon are highest near the Elliott State
Forest and the Siuslaw National Forest, corresponding closely to the amount of habitat available
inland from these at-sea foraging areas (Mclver et al. 2024).
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Habitat

Rangewide, the amount of murrelet nesting habitat has declined over time, but this trend has not
been seen on U.S. Forest Service lands in the Oregon Coast Range province, where a net gain of about
1% was observed over a 20-year analysis (Falxa and Raphael 2016).

Current and historical loss of marbled murrelet nesting habitat is generally attributed to timber
harvest and land conversion, although forest fires have also caused losses (Falxa and Raphael 2016).
Timber harvest loss has been greatest on lower-elevation sites and throughout the Oregon Coast
Ranges (Thomas et al. 1990). An analysis of 20 years of data consisting of 70,700 marbled murrelet
surveys at 19,837 sites across the Oregon Coast Range indicates that landscapes that contained
more old forest and were closer to the ocean showed reduced rates of local extinction (Betts et al.
2020a). A reduction in local murrelet colonization rates was also linked to years with warmer ocean
conditions with low prey availability (Betts et al. 2020a).

As reported in the status review of the marbled murrelet in Oregon (Oregon Department of Fish and
Wildlife 2018a), most remaining marbled murrelet nesting habitat in the state is on federal lands,
including the Siuslaw and Rogue River-Siskiyou National Forests and land managed by BLM. The
extent of suitable habitat on state lands is mostly restricted to the Elliott, Clatsop, and Tillamook
State Forests. While private lands cover roughly 3.4 million acres of potential forest habitat within
the range of the marbled murrelet in Oregon, less than 3% is thought to contain higher-suitability
habitat.

2.4.2.2 Plan Area Status

Populations

The Elliott State Forest has a relatively large population of nesting marbled murrelets, and the area
is considered important to the distribution of marbled murrelet on the Oregon Coast (U.S. Fish and
Wildlife Service 1997).

ODF has conducted surveys within potentially suitable marbled murrelet habitat since at least 1992.
Surveys were conducted primarily as part of operational planning for thinning and harvest units,
following the standard USFWS-accepted survey protocol (Evans Mack et al. 2003). The survey data
do not represent a complete inventory of the Elliott State Forest. In addition, very few nest sites
have been monitored over time. Surveys typically were stopped in a marbled murrelet management
area once sites were determined to be occupied. However, collectively, the data show that the Elliott
State Forest contains a relatively high concentration of marbled murrelets, with 120 survey sites
with significant observations (313 total observations, with multiple observations on some sites)
indicating marbled murrelet likely nesting based on behavior (Figure 2-13).

Survey sites consist of a single fixed survey point from which observers seek to detect marbled
murrelets either visually or audibly (Evans Mack et al. 2003). Survey sites are selected to cover all
potentially suitable habitat within 0.25 mile of proposed activities (Evans Mack et al. 2003). Multiple
surveys are conducted. Based on the defined station effective area, each survey station can cover
approximately a 200-meter-radius (656-foot) circle (approximately 13 acres) under ideal
circumstances. In practice, stations typically cover less area due to topography and other limitations.
Of the 6,965 survey sites completed on the Elliott State Forest since 1992, no murrelets were
detected in 79% of the survey sites (5,479), presence was detected in 17% of the sites (1,172), and
significant observations indicating nesting were detected in 4% (313) of the survey sites.
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The data include multiple surveys of the same stations, and multiple birds may be observed in

a single visit. Therefore, the survey data do not represent a count of murrelets nesting on the Elliott
State Forest, but rather a cumulative count of activity. In addition, it is possible that some locations,
where occupancy was assumed in the past based on survey data, have since been harvested and no
longer provide suitable habitat. Because murrelet surveys have not been systematically conducted
across the plan area, all modeled habitat is considered for this HCP to be potentially occupied by
nesting marbled murrelets.

In addition, Kim Nelson, Senior Faculty Research Assistant at OSU, has conducted surveys in the
Elliott State Forest using similar protocols as those conducted by ODF biologists. Based on the ODF
and Nelson survey efforts, 15,151 acres met the definition of occupied marbled murrelet habitat.
There was overlap between the areas determined to be occupied by Kim Nelson and those
determined to be occupied by ODF. Dr. Matt Betts and others at OSU combined Kim Nelson’s data
with other ODF data in a process described in Appendix 11 of the OSU proposal (Appendix C,
Proposal: Elliott State Research Forest). The combined areas where marbled murrelet significant
(below-canopy) behaviors were observed were categorized as a designated occupied data layer
amounting to 21,475 acres in 2020.

In 2021, new LiDAR data became available that found that approximately 2,600 acres of the
previously modeled occupied habitat had been intensively harvested at some time between 2009
and 2020 and should no longer be considered occupied. The revised areas were combined into an
“occupied” data layer shown in Figure 2-13. This area is referred to as designated occupied marbled
murrelet habitat throughout this HCP. This LiDAR interpretation identified another approximately
4,300 acres of older forest that should be included as modeled potential murrelet habitat, and this is
discussed below.

Habitat

The most recent designation of marbled murrelet critical habitat by USFWS only included a few
acres (<5) in the HCP plan area (U.S. Fish and Wildlife Service 2016). However, at the site-specific
level of planning, such as this HCP, site-specific habitat conditions and survey results are the most
important consideration when evaluating habitat values.

In 2020, Betts et al. (2020b) created an updated marbled murrelet habitat model, using a Maxtent
modeling package that relies on positive occurrence data to train the model to find other similar
habitat types within the modeled area, more accurately representing habitat based on actual use in
the plan area. The availability of new 2021 LiDAR data further refined these efforts and, when
combined with an improved Betts/Yang model (Betts and Yang unpublished data 2023), resulted in
approximately 4,300 more acres of modeled potential murrelet habitat than believed to be in the
permit area in 2021. Stringers and small patches/stands of older trees identified by the model as
mid- to high-suitability habitat (typically riparian stringers through recently harvested areas), and
that had little interior habitat, were determined to contain no interior habitat and were not included
as modeled potential habitat. The amount of modeled habitat in the permit area is presented in
Table 2-7. Figure 2-13 illustrates the spatial distribution of modeled habitat. The modeling data, as
with all models, carry some uncertainty and are best considered collectively with survey and site-
level forest inventory data to determine habitat suitability and overall conservation value.
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Table 2-7. Designated Occupied and Modeled Potential Marbled Murrelet Habitat in the Permit

Area
Habitat Type Acres in Permit Area Percent of Total Permit Area
Designated Occupied 18,855 23%
Modeled Potential 20,904 25%
Non-Habitat 43,569 52%
Total Permit Area 2 83,326 100%

Source: Based on Betts and Yang unpublished data 2023.

a Acreages do not match exactly with permit area and plan area acreages due to differences in how the models were
calculated. All numbers are approximate but are of sufficient accuracy to provide context for overall habitat
conditions of the Elliott State Forest.

2.5 Coho Salmon

The Oregon Coast coho salmon (Oncorhynchus kisutch) ESU is one of 19 ESUs and distinct population
segments of salmon and steelhead in the Pacific Northwest listed as threatened or endangered
under the ESA; the Oregon Coast coho salmon ESU is currently listed as threatened. The National
Marine Fisheries Service (NMFS) determined that the depressed status of the ESU is the result of
habitat degradation, water diversions, harvest, and hatchery production. NMFS concluded that the
adverse effects of natural environmental variability from drought, floods, and poor ocean conditions
have been exacerbated by the degradation of habitat by human activities. A subsequent status
review by NMFS found that risks posed by hatcheries and fisheries had been greatly remedied
(Stout et al. 2012). A recent assessment of the vulnerability of ESA-listed salmonid species to climate
change indicated that Oregon Coast coho salmon had high overall vulnerability, high biological
sensitivity and climate exposure, but only moderate adaptive capacity (Crozier et al. 2019). Because
young coho spend a full year in freshwater before ocean entry, the juvenile freshwater stage was
considered to be highly vulnerable. The ESU also scored high in sensitivity at the marine stage due to
expected changes due to ocean acidification. Overall, the Oregon Coast coho salmon ESU is at
moderate to low risk of extinction, with viability largely unchanged from the prior status review
(National Marine Fisheries Service 2022a).

A federal recovery plan for the Oregon Coast coho salmon ESU was finalized in December 2016

(81 FR90780). The plan provides guidance to improve the viability of the species to the point that it
meets the delisting criteria and no longer requires ESA protection. The primary habitat-related
threats identified in the recovery plan are loss of habitat are loss of habitat, reduced habitat
complexity, and degraded water quality. The recovery plan also expressed concerns that existing
voluntary and regulatory mechanisms are inadequate to protect and recover Oregon Coast coho
salmon (National Marine Fisheries Service 2016).

Critical habitat was designated for Oregon coast coho salmon on February 11, 2008 (National
Marine Fisheries Service 2016). As part of this designation, spawning and juvenile rearing areas,
juvenile migration corridors, areas for growth and development to adulthood, and adult migration
corridors were identified as essential for conservation of the ESU. Critical habitat exists throughout
the permit area and overlaps with Lower Umpqua, Coos, and Tenmile independent coho
populations.
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Figure 2-13. Marbled Murrelet Survey Results from 1994 to 2022 and Modeled Habitat in the Plan
Area

Note: As described in Appendix 11 of OSU’s Research Proposal (Appendix C, Proposal: Elliott State Research Forest),
historically occupied stands were determined based on marbled murrelet occupancy surveys conducted by S.K. Nelson
and ODF. These values were then adjusted in 2023 using 2021 LiDAR data.
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The Oregon State Coast Coho Conservation Plan (Oregon Coho Plan) was approved by the Oregon
Fish and Wildlife Commission in 2007 (Oregon Department of Fish and Wildlife 2007). The Oregon
Coho Plan addresses the legal requirements for conservation planning under Oregon’s Native Fish
Conservation Policy. The Oregon Coho Plan is a strategic approach to recovery based on science,
supported by stakeholders, built on existing efforts, and including new recovery actions.

The Oregon Coho Plan describes the population status and conservation plan for 56 coho salmon
populations in multiple Oregon Coast watersheds, including the following three watersheds that
partially originate from the plan area: (1) Lower Umpqua, (2) Tenmile, and (3) Coos.
Implementation of the Oregon Coho Plan has been monitored annually since its adoption and the
first 12-year assessment was recently published (Oregon Department of Fish and Wildlife 2019a).

2.5.1 Freshwater Habitats

Coho salmon in North America inhabit small coastal streams as well as the largest rivers and are
most abundant in coastal areas from Alaska to central Oregon. Within larger river systems, coho
salmon spawning is typically distributed in tributaries to the mainstem river. This pattern of
spawning principally in smaller streams has given coho salmon a reputation of being primarily
associated with small, low-gradient rivers and streams in lower-elevation areas (Behnke 2002;
National Marine Fisheries Service 2016). Detailed descriptions of the species life history and habitat
requirements can be found in Oregon Coast Coho Recovery Plan (National Marine Fisheries Service
2016). This section and Figure 2-14 provide a summary of their juvenile life history and freshwater
rearing requirements.

Over winter in stream
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Source: Bennett et al. 2015.

Figure 2-14. Coho Life History Pathways
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Coho typically have a 3-year life cycle. During the freshwater life cycle in Oregon Coast streams
adults spawn from November to January and eggs remain in spawning nests (redds) for 1.5 to 4
months, depending on water temperatures, before hatching. Juveniles spend 1 year in freshwater
before migrating to sea in the spring. Studies have found evidence for multiple life history patterns
for coho during freshwater residence that include the use of estuarine habitat or direct seaward
migration by juvenile coho after only 6 months in freshwater (Figure 2-14). Koski (2009) reviewed
several studies to better understand the role that these “nomadic” coho play in population resiliency
and suggests that estuarine habitats may have a significant role in the recovery of depressed coho
populations. For example, Miller and Sadro (2003) reported spring movement of juvenile coho to
downstream estuarine habitats for a coastal Oregon stream, where most fry resided through the
summer and returned upstream to freshwater to overwinter. Roni et al. (2012) reported juvenile
coho leaving a Strait of Juan de Fuca stream (Washington) in the fall of their first year. They
reported over 50% of the juveniles from a given brood year were fall migrants (migrated to
saltwater between early October and end of December). These studies demonstrate the importance
of estuarine habitats in the growth and development of juvenile coho salmon. It is unclear what
proportion of juvenile coho take advantage of estuary rearing in the permit area.

Throughout their freshwater residence juvenile coho salmon are strongly associated with slow
water and areas with high channel complexity and physical cover (i.e., in-channel wood, vegetated
banks, and side channels). Newly emergent coho fry move quickly to low-velocity waters, usually
along the stream’s margins or into backwaters where velocities are minimal (Sandercock 1991;
Nickelson et al. 1992). Nickelson et al. (1992) reported the highest coho fry densities in calm
backwater pools in small streams on the Oregon Coast.

The fall movement of coho fingerlings is variable across the stream network as they move to their
preferred winter habitat, which includes deep pools with large wood and areas of low water
velocity. Movement to these nearby habitats is thought to be opportunistic based on both the fishes’
perceptual range® and/or the onset of fall rains. If overwinter habitat is not available nearby, fish
may be passively transported downstream with the current (Hance et al. 2016), causing mortality
due to displacement from appropriate habitats (Wainwright and Weitkamp 2013). These
overwinter habitats provide low-velocity areas that are slightly warmer than the main channel and
support accelerated growth of juvenile coho (Reeves et al. 2011). Ebersole et al. (2006) found that
maintaining connectivity between mainstem and tributary habitats provides a range of rearing
habitats, which increases survival and productivity. Flitcroft et al. (2012) further supports the
importance of connectivity by showing juvenile density is higher in subbasins where seasonal
habitats are close to each other. However, given the steep topography of the permit area, the
availability of off-channel rearing habitats that are not in the main channel is limited.

During the summer, juvenile coho reside in a wide variety of stream types and sizes, including
connected lakes where present (i.e., Tenmile Lake). The highest densities are found in natal streams,
although a higher proportion of fry move from higher-gradient streams (Lestelle et al. 1993) to
calm, low-velocity habitats. Juvenile coho are more closely associated with the shoreline or dense
cover of woody debris than other salmonids. Juvenile coho are most often found in pools (Nickelson
etal. 1992). In addition, density can be strongly affected by stream productivity (i.e., amount of food
available, water temperature) (Mason 1976; Ptolemy 1993; Ward et al. 2003). More productive
streams tend to support higher densities of juvenile salmon.

6 Perceptual range is the ability to sense the presence of a tributary using olfactory, temperature, or velocity
gradients.
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The quantity of summer rearing habitat can have a strong density-dependent effect on survival. Low
late summer flows, few pools, and reduced food may severely affect survival and limit population
abundance. For example, May and Lee (2004) reported a correlation between available salmon
rearing habitat during the dry season, in-channel sediment storage between three pool types, and
coho survival. Their results indicate that fish density in remnant pools was higher in gravel bed
pools and gravel pools with bedrock contact than in bedrock pool types, which created substantial
juvenile coho crowding conditions. This translated to much higher summer fish mortality and
desiccation in gravel bed pool types due to reduced pool depths. May and Lee (2004) determined
the factors influencing water availability in these remnant pools are gravel depth, bedrock
topography, and subsurface flow paths through fractured bedrock. Pool-drying effects in different
channel morphologies are an important indicator of juvenile coho salmon production in the summer
dry season and are an additional mechanism to understand the implications of coho survival beyond
overwintering conditions. The effect of summer low flow habitat on survival and freshwater smolt
abundance may become increasingly important in a warming, drying climate to the point that the
quantity of favorable overwinter habitat may no longer limit coho salmon production.

However, overwinter survival of juvenile coho is a major factor found to influence coho abundance
in Oregon Coast streams. Limited overwinter habitat has been shown to create a population
bottleneck during coho freshwater residence (Solazzi et al. 2000). Solazzi et al. (2000) reported a
substantial increase in coho smolt abundance following habitat modifications to increase the
quantity of winter rearing habitat for coho. They increased the amount of overwinter habitat
through a combination of improvements of in-channel habitats and the creation of new off-channel
habitats. They concluded critical elements to improving survival were increasing the quantity of
slow-water habitat and the addition of large quantities of wood. Moyle (2002) suggests that the
availability of overwintering habitat is one of the most important factors influencing the survival of
juvenile coho in streams. Improvements to overwintering habitat in locations with good
connectivity to all life history requirements has been found to have a greater benefit to coho than a
reach-focused approach that does not account for surrounding habitat availability (Flitcroft et al.
2012).

2.5.1.1 Large Wood in Streams

Large wood promotes instream channel complexity by facilitating the creation of vital hydrologic
features including pools, gravel bars, and off-channel areas like side channels and backwaters, all of
which provide essential habitats for coho salmon. Large wood is especially important for the
formation of pool habitats. For example, Reeves et al. (2016) found that large wood formed roughly
65% of pool habitat in a study on an Oregon Coast stream. Large woody material also influences the
storage and movement of sediments through the aquatic environment. Hydrologic features created
by large wood increase the capacity of a stream or river to store fine sediments and gravels by
slowing bedload movement and promoting deposition across the floodplain. Tree roots and large
wood can also improve streambank stability by slowing water velocity, reducing or preventing
channelization and bed and bank scour. Moreover, the presence of instream wood has been shown
to improve habitat conditions for coho salmon by stabilizing streambed substrate and reducing
velocities (Bair et al. 2019) and creating important summer and winter rearing habitats. Large wood
creates refuge areas where coho can avoid predators and warm temperatures during the summer.
Similarly, pools with large wood have been shown to be important refuge habitat for juvenile
salmonids during the winter when high flows and flooding occurs (Bustard and Naver 1975).
Studies have also consistently found that higher densities of large wood lead to improved habitat
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complexity and higher densities of rearing salmonids. For example, Jones et al. (2014) found coho
salmon rearing densities increased by 32% 6 years following large wood augmentation in western
Oregon streams. Finally, juvenile salmonids residing in areas with abundant and complex large
wood features have been observed moving shorter distances and less frequently than those residing
in wood-deprived areas (Roni and Quinn 2001). Higher densities of large wood increase habitat
complexity, improve channel stability, increase nutrient input, and increase aquatic invertebrate
habitat, meaning rearing juveniles do not need to migrate to locate food or refuge when large wood
is abundant.

The presence of wood in streams is loosely correlated to the number of coho. Wood may have a
more important role in pool formation and the quantity of pool habitat favorable for coho and less
importance as cover in small streams (Lestelle 2007). However, high quantities of wood may be
more important as cover in larger streams and rivers (Peters 1996). Peters found that juvenile coho
rearing in the mainstem Clearwater River (Washington) was strongly associated with large wood.
The study hypothesized that the attraction of wood during the summer in mainstem rivers is
primarily because it provides refuge cover from predators rather than refuge from water velocity.

2.5.1.2 Beaver-Created Habitats

Beavers are often referred to as “engineers” because they physically modify stream environments by
building dams, lodges, and canals (Naiman et al. 1986). These structures transform hydrologic,
geomorphic, and ecological processes (Nash et al. 2021) and significantly influence stream- and
riparian-dependent species. Beaver-created habitat such as ponds provide important rearing habitat
for juvenile coho. Widespread commercial trapping in the 19th century resulted in dramatic
declines in the beaver population throughout North America, from estimates as high as 400 million
to approximately 1.1 million by the mid-20th century (Seton 1929; Denney 1952). Today, beaver
populations have rebounded to an estimated 10 to 50 million animals. In the Coast Range, most
population estimates are based on historic translocations and trapping counts, but the state does
not census beaver and no estimate of current populations is available (Baldwin 2017). Re-
establishment of beavers through translocation has historically occurred in Oregon. Between 1939
and 1951, 732 beavers were translocated into the Coast Range as part of a program intended to
provide optimal distribution across the state (Hiller 2011). It is unknown whether those beaver
founded successful populations, were displaced or interbred with resident beaver, or were excluded
by resident beaver. During the 2010-2011 trapping season, a minimum estimate of 3,200 beavers
were harvested, with 85% occurring west of the Cascade crest (Hiller 2011). More recent data from
the 2016 Oregon furtaker annual report estimate 1,268 beavers across the state were taken (Oregon
Department of Fish and Wildlife 2018b). Estimates specific to the permit area are not available.

Beavers can strongly influence salmon populations in large alluvial rivers by building dams in off-
channel areas that create pond complexes (Malison et al. 2016). Pollock et al. (2004) found that
smolt production increases significantly in systems where beavers are present. Habitat created by
beavers is especially important for juvenile summer rearing and overwintering periods due to its
low velocity, variable depths, complexity, and cover (Pollock et al. 2015). Studies have demonstrated
increased juvenile coho salmon rearing densities and growth (Bustard and Naver 1975; Murphy et
al. 1989; Pollock et al. 2004; Malison et al. 2016), increased survival (Quinn and Peterson 1996), and
increased production (Nickelson et al. 1992; Bouwes et al. 2016) associated with beaver ponds. In
coastal Oregon streams, reaches with beaver ponds and alcoves account for 9% of all salmonid
habitat, but were found to support 88% of the coho salmon in the system (Nickelson et al. 1992).
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Contemporary stream restoration practices rely on large wood to create salmon-rearing habitat. A
more cost-effective measure to create the same types of pool habitat required by juvenile coho may
be to introduce or promote new or existing populations of beaver (Pollock et al. 2004). However, the
survival of translocated beavers is typically less than 50%, with 35 to 57% of predator-related
mortality occurring within the first week after release (Petro et al. 2015). Additionally, not all
surviving beavers build dams, and many dams do not persist through high winter discharges (Petro
et al. 2015). Other beaver-related restoration tactics beyond beaver translocation include the use of
artificial structures and riparian vegetation restoration (Nash et al. 2021). Beaver-related
restoration is likely to be most successful in landscapes where human objectives align with beavers’
survival needs. However, this may not always be the case when beavers do not need dams for their
survival or to maintain healthy populations in streams where conditions remain undesirable to
human objectives (Nash et al. 2021). Where beaver needs do align with restoration objectives,
increasing the number of beaver dams in key areas could create high-quality winter rearing habitat
that promotes stream complexity and increases smolt capacity (Oregon Department of Fish and
Wildlife 2007). Beaver ponds can also improve habitat quality for salmon by reducing average water
temperatures in streams via the creation of deep pools. Deep-pool habitats have greater thermal
stratification in the water column than shallow water habitat (Castro et al. 2017), giving fish a wider
temperature range to inhabit. The increased water volume in beaver ponds also regulates and
maintains cooler water temperatures during the summer by reducing the impact of temperature
fluctuations in streams. However, at least one study (Stevenson et al. 2022) found some beaver
dams may have increased warming and lower dissolved oxygen with negative effects on coho.

2.5.13 Water Temperature

Lestelle (2007) summarized several studies on effects of water temperature on juvenile coho.

A study of the Mattole River (Northern California) reported coho were not found in streams warmer
than a maximum weekly temperature of 18°C (Welsh et al. 2001). Another study in the Sixes River
(Southern Oregon) reported juvenile coho salmon to be absent or rare in stream segments where
temperatures exceeded 21°C (Frissell 1992 in Lestelle 2007). As noted in Stenhouse et al. (2012)
optimal temperature ranges for salmonids, including coho, ranged between 10°C and 16°C.
Temperatures exceeding 16°C generally result in numerous compensatory behavioral and
physiological responses to mitigate the thermal stressors (Stenhouse et al. 2012). Temperatures
above 21°C are generally accepted as detrimental and studies have documented depressed feeding
rates at these conditions (Stenhouse et al. 2012; Richter and Kolmes 2005).

Juvenile coho may seek sites of thermal refuge to avoid warm water temperatures (National Marine
Fisheries Service 2016). These sites may be at the confluence of cool-water tributaries entering a
stream, springs, or side channels, or at smaller scales of thermally stratified pools (Torgerson et al.
2012). At the reach scale and smaller, bedform topography may create vertical hydraulic gradients
of exchange between the streambed and flowing channel (Torgersen et al. 2012), providing thermal
variation longitudinally along the channel and across pool/riffle habitat units.

While maintaining hospitable stream temperatures is important for coho, thermal variability within
a reach may not be as important as once thought for juvenile production where temperatures are
unlikely to exceed growth optima. Campbell et al. (2020) found that juvenile growth in the Copper
River Delta of south-central Alaska is similar between colder groundwater-fed streams and warmer
surface-water streams. This is likely attributed to increased productivity of macroinvertebrates in
groundwater streams that provides a larger prey base with higher nutritional and energetic quality
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compared to what is available in warmer surface-water streams (Campbell et al. 2020), but could
also be attributed to local adaptation.

2.5.1.4 Sediment

Salmonids have evolved adaptations to natural disturbances characteristic of watersheds in the
Pacific Northwest, including landslides, debris flows, floods, wildfires, and others. Sediment
delivered by landslides and associated debris flows can create pools and provide gravel usable for
spawning but can also adversely affect fish habitat and macroinvertebrates if the frequency and
magnitude of inputs are too high or large wood delivery is low (Hartman et al. 1996; Jensen et al.
2009; Kobayashi et al. 2010). The topography within the permit area is steep with a large
proportion of slopes greater than 65% (Figure 2-15). This suggests that sediment delivery to
streams in the permit area is high, particularly in the northeast area near the Umpqua River.
However, bedrock is the dominant substrate for much of the permit area stream network, indicative
of insufficient sediment storage, possibly due to the lack of large in-channel wood. Additionally,
given the underlying sandstone geology, gravel-sized substrates are limited (Fratkin et al. 2020).
Therefore, the lack of gravels in the permit area is due to a limited supply and insufficient storage
features. Consistent delivery of coarse sediments (gravels, cobbles, and boulders) is important for
maintaining complex habitats for rearing juvenile coho and for spawning adults. High
concentrations of fine sediments (silt or sand) can degrade water quality and habitat conditions by
filling in the interstitial spaces between gravels and cobbles, reducing spawning habitat quality.
Additionally, high concentrations of suspended sediments or accumulated sediments on the stream
bottom can reduce survival and growth of rearing juveniles (Newcombe and Jensen 1996). Araujo et
al. (2015) demonstrated that the abundance of a coho salmon population may decrease with
forestry-associated increases of fine sediment. Johnson and Big Creeks in the Tenmile independent
coho populations are 303(d) listed by DEQ for dissolved oxygen and sedimentation.

2.5.2 Population and Habitat Status

2.5.2.1 Rangewide Status

Botkin et al. (1995) estimated that coho has been extirpated from approximately 46% of its historic
range in North America and 3.5% of its original range in western Oregon and Northern California. In
western Oregon and northern California, extinctions have mostly occurred in populations that
spawned in areas inland from the coast and coastal mountain range (Botkin et al. 1995). Meengs and
Lackey (2005) estimated that the abundance of coho salmon from the 1990s to the early 2000s were
between 3 and 19% of the estimated historical size (early 1800s and 1900s). However, there is
uncertainty among scientists on the magnitude of decline across Oregon and California populations
(Cramer and Caldwell 2020).

Since 1994, coho salmon spawner abundance to streams within the Oregon Coast coho ESU has
ranged from 23,661 to 359,692 coho salmon (Oregon Department of Fish and Wildlife n.d.).
Abundance during the early period was low, averaging 52,240 fish from 1994 to 2000. Coho
spawner abundance increased considerably from 2001 to 2014, due mostly to improved marine
survival, combined with substantially reduced harvest on returning adults (National Marine
Fisheries Service 2022a; Ford 2022). Since 2001, the number of adult coho spawners averaged
177,920 fish.
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Abundance has declined since 2015; from 2015 to 2017 the number of coho salmon spawners
across the ESU has been less than 100,000 fish (56,000 fish in 2015). This decline is likely because of
low ocean survival and possibly freshwater conditions during egg incubation and juvenile residence
(National Marine Fisheries Service 2016; Ford 2022). From 2017 to 2021, improvements to coho
salmon abundance have occurred for the entire Oregon Coast coho ESU, consistent with the 12-year
assessment of the Oregon Coho Plan and the Ford (2022) assessment (Oregon Department of Fish
and Wildlife 2019a; Figure 2-16), although Ford’s evaluation found recent declines in spawner
abundance between 2015 and 2019. These assessments also note the strong influence that ocean
conditions play on adult returns to the ESU, including recent low abundances associated with strong
marine heatwaves.
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Source: Oregon Department of Fish and Wildlife n.d.

Figure 2-16. Trends in Abundance of Adult Spawning Coho Salmon from 1990 to 2021

Habitat trends analysis conducted by ODFW for the ESU’s stratums concluded that the ESU’s streams
are generally pool rich but structurally simple, there are few off-channel subunit habitats such as
alcoves or beaver pools, and most streams have low volumes of wood and high fine sediment
concentrations in riffle habitat (Oregon Department of Fish and Wildlife 2019a). Primary limiting
factors of concern across the ESU are the loss of stream complexity, including lack of large wood
debris and disconnected floodplains affecting juvenile survival, with special concern for overwinter
habitat for juvenile coho (National Marine Fisheries Service 2016, 2022a). Also of concern are issues
of degraded water quality and high water temperatures (Section 2.1.6.1, Stream Use and Water
Quality) at specific locations and fish passage barriers limiting access to freshwater and estuarine
habitats (National Marine Fisheries Service 2022a).

Given the ongoing habitat concern regarding lack of fish passage and access for all populations in the
ESU (National Marine Fisheries Service 2022a), an evaluation of fish passage barriers is necessary to
understand the status of coho salmon in the permit area. There are currently 5 impassable fish
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barriers and 17 partial barriers identified in the permit area, with most of the barriers overlapping
the Coos independent population (Oregon Department of Fish and Wildlife 2019c; Table 2-8; Figure
2-17). Additionally, approximately 16 miles of additional modeled fish habitat is available in the
permit area upstream of impassable culverts (Table 2-9). The conservation actions to improve fish
passage in the permit area are described in Chapter 5, Conservation Strategy.

Table 2-8. Fish Passage Barriers in the Permit Area by Independent Population

Culvert Other
Independent Unknown
Populations Bridges Blocked Partial Passable Anadromous Total | Blocked Partial Total Total
Coos 11 2 0 2 1 5 2 9 11 27
Lower 3 1 2 1 1 5 0 1 1 9
Umpqua
Tenmile 0 0 0 0 0 0 0 5 5 5
Total 14 3 2 3 2 10 2 15 17 41

Source: Oregon Department of Fish and Wildlife 2019c.

Table 2-9. Total Miles of Modeled Fish Habitat Located Upstream of Barriers within the Three
Independent Coho Population Watersheds

Independent Culverts Other

Populations Blocked Partial Unknown Anadromous | Blocked Partial Total

Coos 0.47 0.00 0.98 1.56 2.37 5.37

Lower Umpqua 1.30 3.38 0.72 0.00 1.81 7.21

Tenmile 0.00 0.00 0.00 0.00 3.31 3.31

Total 1.77 3.38 1.70 1.56 7.49 15.89
Elliott State Research Forest Habitat Conservation Plan 9.49 December 2024
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2.5.2.2 Independent Populations in the Permit Area

The permit area includes portions of three coho strata within the Oregon Coast coho ESU: Lakes,
Umpqua, and Mid-South Coast (Figure 2-18). Miles of streams with ODFW documented or assumed
coho salmon presence in the permit area, by independent population, are summarized in Table 2-10.
Lewis (2020) calculated population scores for all five stratums within the Oregon Coast coho ESU
using the Decision Support System to evaluate current levels of ESU persistence and sustainability.
Each stratum was evaluated based on several criteria, including distribution, abundance, and
productivity and population sustainability scores. For the three strata reviewed in the permit area
(Lakes, Mid-South Coast, and Umpqua), population sustainability scores were highest in the
Tenmile, Lower Umpqua and Coos populations across all independent populations (Lewis 2020;
Ford 2022).

The condition of each stratum, as it relates to the overall recovery of the ESU, is described below.

e The Lakes stratum consists of three independent coho populations. The Tenmile population is
the only population in this stratum that includes portions of the permit area. Approximately 17
stream miles are in the permit area in the Tenmile population (Big Creek, Benson Roberts, and
Johnson Creek management basins). The Tenmile Lake systems provide a unique winter rearing
habitat and are one of the most productive complexes on the Oregon Coast (National Marine
Fisheries Service 2016). The permit area encompasses approximately 19% of the range of the
Tenmile population (Table 2-10), contributing coho from the permit area to the overall Tenmile
population important for the persistence of this population.

e The Umpqua stratum is a large basin that extends into the Cascade Range and consists of four
independent coho populations organized from the Lower Umpqua to the upper watershed and
the forks of the Umpqua. The Lower Umpqua population is the only population within this
stratum that includes portions of the permit area. Approximately 22 stream miles are in the
permit area in the Lower Umpqua population (Mill Creek, Charlotte Luder, Dean Johanneson,
and Schofield Creek management basins). While the contribution of coho from the permit area
to the Lower Umpqua population is relatively small (4%; Table 2-10), production of coho in the
permit area will benefit the Lower Umpqua population and overall ESU.

e The Mid-South Coast stratum consists of four independent coho populations. The Coos
population is the only population within this stratum that includes portions of the permit area.
Approximately 54 stream miles are in the permit area in the Coos population (Palouse Larson,
Henry’s Bend, Marlow Glenn, Millicoma Elk, and Trout Deer management basins). The permit
area represents approximately 11% of the range of the Coos independent population;
production of coho in the permit area will benefit the Coos population and overall ESU.
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Table 2-10. Miles of Coho Salmon Known or Presumed Coho Salmon Presence in the Permit Area

Stream Miles with Known or Presumed Coho Salmon Presence

Total Stream Miles Percent of Total Independent
Biogeographic Stratum in Independent Miles in Population Stream Miles in
and Population Population Permit Area Permit Area
Lakes Stratum
Tenmile Lake 90 17 19%
Umpqua Stratum
Lower Umpqua River 618 22 4%
Mid-South Coast Stratum
Coos River 489 56 11%
Total 1,196 95 8%

Source: Oregon Department of Fish and Wildlife 2019c.

2.5.2.3 Contributions of the Permit Area

The three independent populations associated with the permit area have ranged from 1 to 21% of
the total ESU spawner abundance by population. Combined, the three populations have ranged from
14 to 44% of the total ESU spawner abundance. Annual abundances within each independent
population have accounted for a significant proportion of their respective coastal stratum
abundance (Figure 2-19). Tenmile Lake populations are generally more abundant than their other
two populations in the Lakes stratum. The Lower Umpqua River has also typically contained a
higher proportion of spawners. The Coos and Coquille Rivers, on average, supported similar
numbers of spawners between 1990 and 2021. Overall, the populations in the permit area
contribute substantially to the overall abundance of the ESU and individual strata.

Average densities of coho by management basin and independent population have also been
measured in the permit area. Table 2-11 summarizes the average number of coho spawners per mile
and range of estimates for the 10 annual 1-mile survey reaches in the permit area.” The area-under-
the-curve technique is used to estimate the total number of adult coho in the survey reach during
the spawning season divided by the miles surveyed (Jacobs et al. 2002). Data were summarized for
the annual survey panel and not the other panels to reduce the possibility of bias in the estimates as
sites surveyed less frequently may not reflect the long-term average because of inter-annual
variation in coho abundance. Not all years were surveyed for some reaches. The most consistent
surveys were in management basins that were part of the Coos coho population.

From 1998 to 2017 average densities for the four surveyed reaches in management basins that are
part of the Coos population ranged from 16 to 135 coho per mile (Table 2-11). Average densities for
the last 10 years (2008-2017) ranged from 11 to 151 coho per mile in the same survey reaches.
Reach surveys were less frequent in management basins that are part of the Tenmile coho
population. Average densities for the five surveyed reaches in these management basins for the last
10 years when surveys were more frequent (most years surveyed were 2008 to 2017) ranged from
43 to 300 coho per mile.

7 Estimates of coho spawner abundance by stream originating from within the plan area include stream reaches
downstream of the forest. Spawner abundance estimates cannot be broken out to a finer scale to report coho just in
in the plan area portion of the streams.
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Figure 2-19. Mean Annual Abundance of Oregon Coast Coho across Five Biogeographic Strata
between 1990 and 2021

Table 2-11. Coho Spawner Survey Fish per Mile by Survey Reach in the Permit Area

Annual Surveys Annual Surveys
(1998-2017) 2 (2008-2017) 2
Management Coho Number of Coho per Mile Number Coho per
Basin Population Surveys (range) of Surveys Mile (range)
Mill Creek Lower Umpqua No Surveys
Charlotte Luder Lower Umpqua No Surveys
Dean Johanneson Lower Umpqua No Surveys
Schofield Creek Lower Umpqua 9 44 (0-117) 2 18 (12-24)
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Annual Surveys
(1998-2017) 2

Annual Surveys
(2008-2017) 2

Management Coho Number of Coho per Mile Number Coho per
Basin Population Surveys (range) of Surveys Mile (range)
Big Creek Tenmile 4 300 (167-557) 4 300
(167-557)
Benson Roberts Tenmile 8 152 (71-314) 6 160 (75-314)
Johnson Creek Tenmile 6 48 (2-113) 5 57 (2-113)
Johnson Creek Tenmile 6 43 (0-110) 6 43 (0-110)
Johnson Creek Tenmile 5 147 (89-294) 5 147 (89-294)
Palouse Larson Coos No Surveys
Henrys Bend Coos No Surveys
Marlow Glenn Coos 15 29 (0-154) 7 11 (0-51)
Millicoma Elk Coos 18 16 (0-51) 9 20 (2-51)
Millicoma Elk Coos 16 26 (0-112) 8 24 (0-71)
Trout Deer Coos 9 135 (4-338) 8 151 (24-338)

Source: Sounhein pers. comm.

a The average and range (minimum and maximum) were summarized for survey reaches originating from the plan
area. In some cases, survey reaches extended downstream outside of the plan area. Data were summarized from
annual coho survey data provided by ODFW.

Only one management basin that is part of the Lower Umpqua Basin has annual surveys in the plan
area. The density for this reach was 44 coho per mile for all years and 18 in the 2 years surveyed
from 2008 to 2017. Coho densities for surveyed reaches were compared to population-level
densities for recent years (2008-2017) as reported in Sounhein et al. (2017). Reach-level coho
densities in management basins that are part of the Tenmile population are high relative to other
coastal Oregon management basins. Reach-level densities in management basins that are part of the
Coos and Lower Umpqua populations are approximately the same as reported for other coastal
populations. Moreover, reach-level spawner densities in the Coos population are similar to those
observed in the Coquille and Floras River populations, but higher than observed in the Sixes
population by Sounhein et al. (2017).

A recent evaluation by Ford (2022) found recent declines in spawner abundance across the Oregon
Coastal Coho ESU (Figure 2-20). Annual abundance estimates have declined in the Tenmile Lake and
Coos River populations since 2017, while the Lower Umpqua River population has experienced
recent trends of growth in coho abundance and is generally more abundant in population compared
with the other strata in the permit area.

The permit area is dominated by steep streams and narrow valleys. Such settings can have a limited
potential to provide productive habitat for coho salmon. However, there are some areas in the
permit area that have geomorphic conditions where coho salmon numbers are relatively strong
(e.g., Coos). The contribution of these local populations may be important for the associated
independent populations (Lower Umpqua, Tenmile, and Coos). The plan area also has the potential
to contribute wood, gravel, high-quality water, nutrients, and food to the lower portions of
watersheds outside of the permit area, where the potential for productive habitats and increases in
fish numbers are greatest. HCP implementation will support the recovery and conservation efforts
for the three independent coho populations that occur in the permit area.
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25.24 Summary of Limiting Factors

Limiting factors for Oregon Coast coho within the Elliott State Forest have been modeled in a variety
of ways over time. One species habitat model for coho salmon is based on a fish habitat assessment
study completed by ODFW (Kavanagh et al. 2005) and referenced in the Oregon Coho Plan (Oregon
Department of Fish and Wildlife 2007). In addition, Burnett et al. (2007) completed an analysis of
habitat intrinsic potential for Oregon coastal watersheds. The intrinsic potential analysis is an
estimate of relative suitability of stream reaches for juvenile coho salmon and considers landscape
characteristics that provide suitable rearing habitats for coho, such as stream flow, stream gradient,
and valley confinement (Burnett et al. 2007). ODFW developed and applied two additional coho
models to characterize existing habitat conditions in Oregon Coast streams, including the Elliott
State Forest (Kavanagh et al. 2005). These models are based on habitat surveys within the forest
that are conducted on wadable streams (1st-3rd order streams).

A coho Habitat Limiting Factors Model (Nickelson et al. 1992, Nickelson 1998) was used to evaluate
potential carrying capacity of streams. The Habitat Limiting Factors Model evaluates the quality of
habitat available to coho based on the number of pools in a stream reach, including beaver ponds
and off-channel ponds, and provides an estimate of juvenile carrying capacity potential for a stream
reach (Kavanagh et al. 2005). The third model is the HabRate model, which is used to evaluate the
quality of habitat for coho (Burke et al. 2010). The HabRate model is based on published habitat
requirements for coho salmon spawning, egg incubation, summer rearing, and overwinter rearing.
The model compares habitat requirement of the species to observed conditions for factors related to
habitat quality, such as substrate composition, instream cover and structure (wood and bank
condition), and stream gradient.

Habitat capacity indices from the Habitat Limiting Factors Model were moderate to high in streams
in the Tenmile and Coos watersheds and low to high in streams in the Lower Umpqua watershed in
the Elliott State Forest (Kavanagh et al. 2005). Results from the HabRate model indicated stream
quality during summer rearing varied across the forest. In the Coos watershed, pool complexity was
moderate, with some streams characterized as high and some low. The capacity and quality of
streams for winter juvenile rearing was rated as low in all three watersheds. An exception was Joes
Creek in the Coos watershed (a tributary of the W.F. Millicoma River in the Trout Deer Management
Basin), which rated high for quality of winter habitat. In addition, structural complexity was
moderate to high in a few other reaches in upper W.F. Millicoma and Palouse Creek (Palouse Larson
Management Basin).

Overall, stream reaches in the Elliott State Forest tend to rate moderate to high for spawning, egg
incubation, and summer rearing (Kavanagh et al. 2005). However, areas of high intrinsic value for
coho are limited, occurring primarily along the borders of the permit area (Kavanagh et al. 2005).
The availability of abundant, high-quality overwinter habitat was the most limiting. These models
suggest that for streams in the plan area to support large numbers of coho, a portion of the juvenile
coho must redistribute to downstream mainstem rivers and upper estuary habitats for overwinter
rearing. Findings from these models in the Elliott State Forest are consistent with other studies that
found overwinter habitat to be the primary limiting factor for coho in Oregon Coast streams (Solazzi
etal. 2000).

Kavanagh et al. (2005) reported results of percent fine sediment by stream reach across the forest
from ODFW stream surveys between 1993 and 2004. Average percent fine sediment within riffles
was approximately 12% forest-wide. Thirty surveyed reaches covering 40 kilometers (~25 miles) in
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the Tenmile Lakes region averaged 18% fine sediment in riffles, indicating moderate impairment of
spawning gravels by fine sediment. In the Umpqua Basin, 31 reaches were surveyed, covering 43
kilometers with an average of 8% fine sediment, and the Coos Basin averaged 13% fine sediment in
117 reaches over 206 kilometers. Jensen et al. (2009) reported that based on proposed mechanisms
of how sediment affects egg-to-fry survival (i.e., suffocation or entrapment), the odds of survival are
proportional to the percent of fine sediments in riffles. The odds of survival lowered and decreased
faster when fines sediments were <0.85 millimeter (mm) versus larger size classes. Establishing a
threshold effect showed survival dropping rapidly when percent fine sediment <0.85 mm was
greater than 10%. The combined data for all species from the study estimated, on average, that a 1%
increase in percent fines <0.85 mm will result in about a 17% reduction in the odds of survival over
all species.

In the most recent Oregon Coho Plan (Oregon Department of Fish and Wildlife 2019a), ODFW
biologists reviewed the limiting factors from the 2005 Oregon Coast Coho Assessment (Chilcote et
al. 2005) for each independent population to incorporate changes that may have occurred since
2005. During this review, few changes in current limiting factors were identified, and no new
emerging limiting factors were found. Stream complexity and water quality continue to be the
primary and secondary limiting factors for most of the populations in the ESU (Oregon Department
of Fish and Wildlife 2019a). Notably, exotic fish species are the primary limiting factor for the
Tenmile population.
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3.1 Introduction

This chapter describes the covered activities for which the Oregon Department of State Lands (DSL,
the Permittee) is requesting take coverage. Covered activities were determined using a systematic
screening process. First, a list of screening criteria was developed. The draft list of potential covered
activities was then evaluated against the following criteria to determine the need for coverage by
the habitat conservation plan (HCP).

Under the screening criteria developed by DSL, activities must meet all five criteria to be identified
as a covered activity in the HCP.

e Control or authority. The covered activity must be under the direct control of the Permittee as
a project or activity it implements directly; implements through contracts, agreements or leases;
or controls through regulation or other means (e.g., a permit or other authorization).

e Location. The covered activity must occur in the HCP permit area, as defined at the time the
activity is executed.

e Timing. The covered activity must occur during the proposed permit term.

o Impact. The covered activity must have a reasonable likelihood of resulting in take of one or
more covered species.

¢ Project definition. The location, footprint, frequency, and types of impacts resulting from the
activity must be reasonably foreseeable and able to be evaluated in the HCP.

The covered activities described in this chapter broadly correspond to activities regulated through
the Oregon Forest Practices Act (Oregon FPA) (Oregon Revised Statutes 527 and Oregon
Administrative Rules [0AR] 629). In addition, the covered activities include HCP implementation
actions, such as habitat restoration (Chapter 5, Conservation Strategy) and covered species
monitoring (Chapter 6, Monitoring and Adaptive Management), that have a reasonable likelihood of
resulting in take of one or more covered species.

The Oregon FPA attempts to promote environmentally sound forestry while allowing for
economically viable forest management, recognizing both the economic and ecological importance
of Oregon's forestlands. A key goal of the Oregon FPA is to protect water quality and aquatic habitats
by mandating forested buffers along streams, wetlands, and lakes, as well as standards for road
design and maintenance to reduce sediment runoff. The Oregon FPA sets standards for all
commercial activities involving the establishment, management, or harvesting of trees on Oregon's
nonfederal forestlands that are not already or otherwise covered by an Endangered Species Act
(ESA) Incidental Take Permit (ITP) pursuant to an HCP such as this one. Adherence to all Oregon
FPA rules is not a requirement for compliance with the ESA or the issuance of an ITP.

Like the Oregon FPA, this HCP has similar measures designed to protect species and their habitats
on the DSL-owned lands within the HCP permit area. At the overarching level, commitments
contained in this HCP as well as DSL’s Forest Management Plan, which contains broader direction
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for values beyond the ESA, will govern management on the Elliott State Research Forest (ESRF).
Where specifically identified in Chapters 3 and 5, operations and actions will be managed in
accordance with Oregon FPA rules. Additionally, DSL will engage with the Oregon Department of
Forestry (ODF) to develop and adopt stewardship agreements and/or plans for alternative
compliance where necessary for management actions that deviate from the Oregon FPA rules, as
provided by the Oregon FPA in contexts relevant to research and the ESRF. These ODF and Oregon
FPA-based arrangements will not result in changes to the covered activities and conservations
strategy in HCP but will outline agreements between the agencies regarding how ESRF public lands
will be managed relative to the Oregon FPA. DSL will be in compliance with the ESA via the HCP and
associated ITPs.

The covered activities described in this chapter are intended to be as inclusive as possible. This
chapter describes the activities that are expected to occur in the ESRF in enough detail so that they
can be analyzed in Chapter 4, Effects Analysis. For projects or activities not described in the HCP, a
plan amendment may be necessary if the Permittee wants coverage under the HCP and permits; see
Chapter 7, Section 7.6, Modifications to the Habitat Conservation Plan, for details on the amendment
process. The Permittee would also have the option of conducting those activities under a take
avoidance strategy or under a separate permit under the ESA. The Permittee will be responsible for
ensuring covered activities are implemented in alignment with the HCP and associated permits, and
the Permittee will make all final decisions regarding the management and operation of the ESRF
consistent with the HCP and ITPs.

Covered activities have been defined to allow research to occur based on the framework identified
by Oregon State University (OSU) (Appendix C, Proposal: Elliott State Research Forest) through DSL’s
original advisory committee process for the ESRF and as revised over time as reflected in this HCP.
Covered activity provisions would be applicable to any entity carrying out research under
agreement with the Permittee. In turn, research would not occur in a manner inconsistent with HCP
commitments. The Permittee will extend its ESA compliance coverage to entities implementing
forest management operations and research in the permit area as long as actions are consistent with
HCP requirements. If DSL continues to own and manage the ESRF but does not wish to manage it as
aresearch forest consistent with these covered activities, an HCP and permit amendment may be
necessary (Chapter 7, Section 7.5, Adjustments to Stay-Ahead). Covered activities are described in the
remaining sections of this chapter.

3.2 Foundational Research Design of the Elliott State
Research Forest

3.2.1 Overview of Research Platform and Relationship to
Covered Activities

As described in Chapter 1, Introduction, the permit area will be managed based on a research
platform framework described in OSU’s research proposal for the ESRF (Appendix C, Proposal:
Elliott State Research Forest), as revised over time and reflected in this HCP. This research proposal
outlines allocations, harvest treatment types, and a research platform that takes a landscape
approach to long-term sustainable forestry research. The platform is designed to be climate-
adaptive, dynamic, and flexible. Over the course of advancing the framework for the ESRF’s creation
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and this associated HCP through an advisory committee process, the Permittee has made some
modifications and adjustments to the framework, which are captured in this HCP’s commitments.
The flexibility within this HCP is intended to facilitate collaboration with research partners at OSU,
as well as other universities and institutions inside and outside of Oregon. The results obtained from
ESRF research, whether advanced by OSU or other research entities, are intended to inform future
policy and decision-making in state, federal, Indigenous, and private forest landscapes throughout
the Pacific Northwest, the nation, and globally.

A key element of the underlying research platform and HCP framework is the allocation of lands for
operational consistency (Section 3.2.2, Establishment of Conservation and Management Research
Watersheds). While some degree of management flexibility exists within the allocations, as described
in this chapter, these allocations will create an important level of certainty for researchers and the
public by facilitating long-term studies essential to understanding long-lived forests. The treatments
and associated operations standards (including tree retention standards) prescribed for each
allocation (Section 3.3, Stand-Level Treatments and Operations Standards, by Allocation) will guide
forest stand condition and future growth trajectories in those allocations regardless of the identity
of research partners.

3.2.2 Establishment of Conservation and Management
Research Watersheds

The permit area is divided into two broader groups: the conservation research watersheds (CRW)
and management research watersheds (MRW).

The CRW (33,571 acres) anchors the conservation strategy by establishing a contiguous
conservation block that combines aquatic and terrestrial habitat protection to benefit the covered
species. Within the CRW, 23,866 acres are in upland reserves and 9,705 acres (29% of the total
CRW) are in riparian conservation areas (RCAs) assuming the RCA buffering strategy described in
Section 3.3.7, Riparian Conservation Areas. The CRW will be managed for long-term ecological
functions and cultural practices compatible with restoring and conserving terrestrial, riparian, and
aquatic habitat conditions. Within the CRW, site-disturbing research and management activity will
focus on projects and methods intended to benefit the long-term conservation of native biota (e.g.,
restoration thinning to enhance forest habitat structure and complexity, stream restoration projects,
meadow restoration and maintenance, road vacating).

The MRW (49,735 acres) is divided into the “triad” allocations, other allocations, and RCAs. Stand-
level treatments and operations standards that would be employed within each allocation are
summarized below and described in detail in Section 3.3, Stand-Level Treatments and Operations
Standards, by Allocation. The MRW’s triad allocations include Intensive (9,912 acres), Extensive
(10,870 acres), and Reserve (11,986 acres) allocations. The three allocations attempt to reconcile
conservation, production, and other objectives on forestlands, as follows.

¢ Reserve allocations. Reserve allocations are managed for biodiversity conservation, which
means silvicultural treatments or interventions that are limited only to that which improves
biodiversity and related attributes, such as restoration thinning.

o Extensive forestry allocations. Extensive forestry allocations are typically characterized by
partial retention, more time between harvests, and advancement of natural tree regeneration.
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o Intensive forestry allocations. Intensive forestry allocations are those of traditional
production forestry (i.e., clearcutting) commonly applied on private timber lands. Intensive
forestry is typically characterized by plantation-based timber production, with shorter time
between harvests. Intensive forestry under the HCP includes tree planting and thinning.

The triad design provides a framework for exploring the complex tradeoffs and synergies between
commercial forest production and other public values, including endangered species conservation.
The experimental units for the triad design are full subwatersheds between 400 and 2,000 acres in
size, follow U.S. Geological Survey (USGS) technical specifications for the delineation of Hydrologic
Unit Code (HUC)-14 watersheds, and nest within USGS HUC-12 watershed boundaries, that will be
assigned to one of the four following research categories.

¢ Extensive subwatersheds will be 100% Extensive allocations.

e Triad-E subwatersheds will be 60% Extensive, 20% Intensive, and 20% Reserve allocations.
e Triad-I subwatersheds will be 20% Extensive, 40% Intensive, and 40% Reserve allocations.
e Reserves with intensive subwatersheds will be 50% Intensive and 50% Reserve allocations.

To account for the possibility that, over the permit term, harvest in Extensive allocations could be
restricted due to marbled murrelet (Brachyramphus marmoratus) occupancy in designated modeled
potential habitat that has expanded since the initial draft HCP, a portion of the MRW (943 acres) is
designated as Volume Replacement allocations. Volume Replacement allocations will be treated as
described in Section 3.3.4, Volume Replacement Allocations.

MRW RCAs comprise 6,319 acres! and would be managed to address riparian habitat protection,
conservation, and research. Approximately 10,000 acres of the MRW are in partial subwatersheds
that are either less than 400 acres or not fully contained within the permit area boundaries. These
areas are not included in the triad design and are designated as either Flexible or Flexible Extensive
allocations. Within these partial subwatersheds, 8,887 acres are designated as Flexible allocations.
Outside of restrictions for covered species habitat, Flexible allocations will be treated as described in
Section 3.3.5, Flexible Allocations. The remainder of the partial subwatersheds are designated as
Flexible Extensive allocations (819 acres), which will be treated as described in Section 3.3.6,
Flexible Extensive Allocations. Figure 3-1 illustrates the distribution of allocations across the permit
area; the percentage of each is shown in Figure 3-2a for both the CRW and MRW and in Figure 3-2b
for the MRW only.

I Includes acres associated with Conservation Measure 2, which expands RCAs in certain locations.
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3.3 Stand-Level Treatments and Operations
Standards, by Allocation

The stand-level treatments that will be implemented in the permit area include the intensive,
extensive, and restoration thinning described here. Table 3-1 summarizes which treatments are
allowed by allocation. In some allocations, only one type of treatment would be applied throughout.
For example, only intensive treatments are applied in Intensive allocations and only extensive
treatments are applied in Extensive and Flexible Extensive allocations. Similarly, only restoration
thinnings are allowed in CRW and MRW Reserves and RCA allocations which, as described below,
are limited to certain stands (as opposed to across the entire allocations). For Flexible and Volume
Replacement allocations, treatments vary within the allocation as described below.

Table 3-1. Treatment Type(s) Allowed by Allocation

Treatments
Allocation Intensive Extensive Restoration Thinning
Intensive X
Extensive X
RCA Xa
Reserve Xa
Volume Replacement Xb
Flexible ¢ Xd X
Flexible Extensive X

aTreatment only allowed in stands 65 years old or younger (as of 2020).

bTreatment only allowed if stands in Extensive allocation become unavailable due to species occupancy.
¢Treatment type in this allocation is dependent on stand age and covered species habitat.

dHarvest rotation differs from intensive treatments in Intensive allocations.

RCA =riparian conservation area

3.3.1 Conservation Research Watersheds and Management
Research Watersheds Reserve Allocations

Treatments in the CRW and MRW Reserve allocations are limited to restoration thinnings in stands
65 years old or younger (as of 2020). These allocations contain a mix of primarily unlogged,
naturally regenerated stands, as well as previously harvested stands. Stand-level treatments in these
allocations are not based on harvest-driven or financial objectives or objectives other than
conservation, restoration of ecosystem services, and compatible cultural practices.

The CRW and MRW Reserve allocations include former plantation stands 65 years old or younger
(as of 2020) that are currently dense and homogenous in species diversity and habitat structure.
There are also several thousand acres of mature forests that were commercially thinned 40 to 60
years ago or have other legacy effects of past management and natural disturbance (e.g., road
systems construction, wildfire, blowdown, fire suppression). Existing mature forests and other
functioning complex habitats in the CRW and MRW Reserve allocations will be conserved and not
managed with intensive or extensive forestry. However, there is a need for a focused restoration
effort to increase forest resilience, address legacy effects (e.g., road sedimentation, invasives or
reduced native plant diversity), and support disturbance dynamics that would normally result in
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multi-aged stands and greater habitat complexity. In addition to the supporting management
activities (Section 3.5), treatments in the CRW and MRW Reserve allocations will consist of a range
of restoration thinning treatments in stands 65 years old or younger (as of 2020) to alter the
trajectory of these established young plantations toward habitat with more complex structure.
These treatments are intended to be applied within the context of research with varying replicated
treatments across subwatersheds but will be carried out regardless of research as needed to meet
HCP commitments.

These conservation-focused CRW and MRW Reserve allocations are ideal for researching and
monitoring ecosystem services such as biodiversity, recreation, carbon cycling, and water dynamics
in the absence of a timber harvest-driven focus. Examples of research concepts and outcomes
associated with Reserve allocations are described in Appendices 2 and 3 of OSU’s research proposal
(Appendix C, Proposal: Elliott State Research Forest). Existing healthy functioning old or mature
forests in the conservation-focused CRW and MRW Reserves can serve as benchmarks for research.
Treatments are intended to support cultural practices compatible with conservation and restoration
efforts, as well as eco-cultural research and stewardship partnerships with tribes and conservation-
oriented partners.

CRW and MRW Reserve allocations have the following standards.
1. Retain the CRW as a contiguous? conservation area in the southern Coast Range.

2. Assess plantations (forest stands 65 years old and younger as of 2020) in the CRW and MRW
Reserves for conservation, restoration, and compatible cultural practice potential in the initial
phase of HCP implementation so that restoration thinning treatments can be completed in the
first 30 years of the permit term (as further detailed below).

3. Design and implement restoration thinning treatments in plantations 65 years old or younger
(as of 2020) that will increase the likelihood of accelerating, achieving, and maintaining resilient
complex mature forest structure and other valuable habitat conditions over the permit term.
The restoration thinning treatments should result in higher quality habitat ingrowth for covered
species, greater overall native species diversity, and a greater range of habitat complexity and
ecosystem services than maintaining the current trajectory of dense single-species plantations.

a. Depending on conditions, thinning treatments could be composed of one or several of the
following treatments: variable density thinning, including skips and gaps; creation of snags
and downed wood; retaining unique tree forms and structures; retaining and/or
encouraging the variety of tree sizes and species; protecting or restoring desirable
understory vegetation, complex habitats, or meadows; planting in gaps or in the understory
to encourage species diversity; or removal of invasive species. Thinning may occur in
combination with other supporting management activities covered by this HCP (Section 3.5,
Supporting Management Activities).

b. The intent of thinning is to set an existing plantation stand on a trajectory to meet the
objectives of the restoration thinning, between 20 and 80% of the pre-harvest stand density
may be removed, depending on the starting conditions and thinning goal.

c. Restoration thinnings, while intended to occur as part of research efforts within ESRF’s
broader research design, may be implemented by the Permittee in the absence of a research
partner to meet habitat goals of this HCP. Thinning design and related research will draw

2 Contiguous means areas sharing a common border or touching.

Elliott State Research Forest Habitat Conservation Plan December 2024
Final HCP 3-8



Chapter 3
Oregon Department of State Lands Covered Activities

from, take advantage of, and expand upon research and findings from various studies that
investigate the possibility of accelerating development of late-successional stand structures
and compositions (e.g., Poage and Anderson 2007; Bauhus et al. 2009), including
Demonstration of Ecosystem Management, Density Management, Young Stand Thinning and
Diversity, and others. For a summary of studies, see Monserud (2002), and Poage and
Anderson (2007).

d. Indigenous Knowledge related to prescribed fire, native planting, and invasive species
removal (Section 3.5, Supporting Management Activities) may be used in combination with
thinning techniques to create and maintain habitat conditions consistent with restoration,
cultural, and HCP goals. Following an initial thinning treatment, use of supporting activities
may occur (e.g., prescribed fire, native planting, invasive species treatments) whether
planned in coordination with the thinning or separately.

4. Treatments are implemented over a range of forest ages (up to 65 years old as of 2020). Age
class prioritization is incorporated into the timing of restoration treatments to advance thinning
during the biological window relevant to achieving growth of desired habitat structure. The
stands closest to age 65 (as of 2020) will be subject to thinning treatment in the first 20 years of
the HCP term. The Permittee will also strive to advance restoration thinning in younger stands
in this initial 20-year period, but these younger stands could be subject to thinning treatments
later in the 30-year CRW thinning timeframe, depending on the silvicultural needs for advancing
desired habitat and ecosystem services as well as operational limitations. Any plantation stand
that reaches 80 years old prior to an initial thinning would only be thinned with concurrence
from the Services.

5. Restoration thinning mostly consists of single-entry restoration treatments in the first 20 years
of the permit term’s 30-year CRW thinning window. Following the initial 20 years of thinning
entries, but still within the 30-year period, 3,500 acres of additional thinning treatments (first or
second entry) may occur to allow flexibility in research design or to meet restoration objectives
that were not achieved during the initial 20 years. Thinning in the MRW Reserves may take
longer, depending on how the stepwise implementation corresponds to the original OSU
research design or some other design; therefore, it is not subject to the 30-year thinning
window. That said, as in the CRW Reserves, any plantation stand that reaches 80 years old in the
MRW Reserves prior to thinning would only be thinned with concurrence from the Services and
the relevant provisions outlined in Chapter 7, Section 7.6, Modifications to the Habitat
Conservation Plan, and Section 7.2.4, Implementation and Adaptive Management Committee.

6. Following the initial 20 years of thinning entries, but still within the 30-year period, thinning
treatments beyond 3,500 acres is permitted contingent on the Permittee collaborating with the
U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) (together,
the Services) and the relevant provisions outlined in Chapter 7, Section 7.6, Modifications to the
Habitat Conservation Plan, and Section 7.2.4, Implementation and Adaptive Management
Committee.

7. Management in the CRW and MRW Reserves is for the purposes of conservation research,
habitat conservation and restoration, promoting ecosystem services, related and compatible
cultural practices, and partnership development. It is not to be driven by timber harvest or
financial or revenue demands. Timber-related forest products volume generated from thinning
may be sold for revenue, but as a byproduct of restoration thinning treatments (not as the driver
of these treatments). Nontimber forest products produced as a result of habitat restoration and
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conservation activities are anticipated to support indigenous cultural practices and uses, as well
as broader public values and uses.

Salvage harvest will not occur in CRW and MRW Reserve stands, except for the exceptions described
in Section 3.4.2.3, Salvage Harvest.

3.3.2 Intensive Allocations

Currently, about 42,000 acres of the forest are Douglas-fir (Pseudotsuga menziesii) plantations that
were established following clearcutting between 1955 and 2015 occur in the permit area. These
stands reflect conventional even-age forestry practices over the past six decades. Intensive
(production-oriented) stand-level treatments will continue in about 23% of these forests as part of
the triad research design. In Intensive allocations treatments emphasize wood fiber production at
rotations of 60 years or longer. At the same time, methods can be assessed to lessen this harvest
regime’s impact on other attributes such as biodiversity, habitat, carbon cycling, recreation, and
rural wellbeing. Examples of research concepts associated with Intensive allocations are described
in Appendices 2 and 3 of OSU’s research proposal (Appendix C, Proposal: Elliott State Research
Forest).

Intensive allocations have the following standards.

1. Harvesting only in stands 65 years old or younger (as of 2020) that are primarily Douglas-fir
plantations. Although unlikely to occur in these younger stands, no harvest of any tree that
predates the 1868 fire would occur in the permit area (Section 3.3.3, Extensive Allocations,
general standard number 4).

2. Even-age management using regeneration harvesting techniques suitable for the terrain.
Regeneration harvest rotation age is a minimum of 60 years, with possibly one to two
commercial thinnings between 25 and 50 years to maintain stand densities at levels that
provide vigorous tree growth and maintain high wood production.

3. Retention standards for intensive treatments meet or exceed the Oregon FPA.

4. Post-harvest application of site preparation and vegetation control practices as described in
Section 3.5 to ensure seedling establishment and initial growth.

5. Animal control (e.g., mountain beaver [Aplodontia rufa]) techniques following Oregon
Department of Fish and Wildlife (ODFW) standards and guidelines but not involving use of
rodenticides.

6. Plantations established at densities at or above Oregon FPA requirements that ensure relatively
quick canopy closure using species and seed sources best suited for future predicted climate
conditions (e.g., ranges of temperature and precipitation expected).

7. Regeneration harvest and commercial thinning determined by growth patterns (mean annual
increment), vulnerability to disturbances, and markets, with a minimum rotation age of 60
years.

8. In most of these allocations, no more than 7,000 acres would be thinned to the maximum
percentage thinned (80% of the original pre-harvest stand density). Thinning would not exceed
80% of the original pre-harvest stand density without concurrence from the Services and in
accordance with Chapter 7, Section 7.6, Modifications to the Habitat Conservation Plan.

Elliott State Research Forest Habitat Conservation Plan December 2024
Final HCP 3-10



Chapter 3
Oregon Department of State Lands Covered Activities

9. Salvage may occur in stands affected by natural disturbances such as fire, drought, disease,
wind, and insects as described in Section 3.4.2.3, Salvage Harvest.

3.3.3 Extensive Allocations

The primary goal of extensive management is to maintain continuity of forest structure, function,
and composition through time to benefit multiple resource values. This type of silviculture, also
referred to as ecological forestry (Franklin et al. 2018a), is recognized as a viable option for
conserving biodiversity at the landscape scale (Franklin et al. 1997, 2018b). Treatments in Extensive
allocations use ecological forestry approaches to forest management reflecting varying social values,
needs, and ecosystem function. While treatments in Reserve and Intensive allocations provide
opportunities to evaluate opposite ends of the management spectrum, research in extensive
treatments provides an opportunity to study methods to achieve integrated biodiversity and timber
objectives at the stand and landscape scale. Extensive treatments also provide opportunity for
integration of Indigenous Knowledge, including research partnerships and other Indigenous and
non-Indigenous collaborations consistent with the covered activities and other HCP provisions.

Extensive treatments maintain new tree growth, promote the development of a multi-layered
canopy structure, accelerate the development of large-diameter trees, foster understory vegetation
development as well as complex early seral habitat, and delay crown recession. Accelerating the
development of large-diameter branches enhances diverse forest characteristics and better
integrates them with riparian areas to meet a broad set of objectives and values for the stand.

Approximately 10,000 acres of stands less than 65 years old (as of 2020) and approximately 3,000
acres of stands between 65 and 150 years old (as of 2020) are allocated to and analyzed in this HCP
as subject to extensive treatments. Stand entries could consist of a combination of thinning for
timber production purposes or other stand management objectives, as well as a variable retention
regeneration harvest over the permit term. Return intervals for harvest depend on monitoring
growth and achieving a desired range of conditions, including complex early seral to older forests,
with an expected longer rotation age within individual forest stands (analyzed at an average 100-
year rotation).

Retention ranges from 20 to 80% of pre-harvest stand density and should occur in a variety of
spatial and age-class patterns. Retention occurs through a combination of dispersed and aggregated
retention approaches. Dispersed retention areas include uniform and irregular distribution of leave
trees within the stand’s boundaries. Aggregate retention areas retain trees grouped in patches of the
stand boundary and are coupled with patches of regeneration harvest. Extensive treatments will
maintain a minimum 20% retention at the subwatershed level excluding RCA allocations. At the
stand level, a 20% minimum retention level that includes RCA buffer allocations is allowed.

Planning of extensive harvest units is based on landscape-scale patterns, underlying allocations, the
location and arrangement of RCAs, and any related research objectives. Examples of research
concepts that may be associated with Extensive allocations are described in Appendices 2 and 3 of
0SU’s research proposal (Appendix C, Proposal: Elliott State Research Forest). The size of the
extensive harvest units reflects the allocations within the MRW and includes aggregated or
dispersed patterns found in natural disturbance events, including a mix of clumps, open patches,
snags, and downed wood. Harvest unit sizes are determined by operational constraints and
treatment objectives. The number of entries and nature of treatments for each stand will be
developed as part of biennial operations plans in a manner consistent with this HCP and the
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applicable Forest Management Plan. Figure 3-3 depicts examples of extensive forestry and various
retention approaches.

Source: Reprinted from Franklin et al. (2018a) with author permission.

Figure 3-3. Example Photos of Variable-Retention Harvest Stands in Ecological Forestry

Approaches to variable retention regeneration harvest involved in extensive forestry allows
potential opportunities to research questions such as the effect of reduced fragmentation on
biodiversity and other attributes such as harvest efficacy and safety. In addition, extensive
treatments allow individual research projects to be designed to assess and monitor the spatial
pattern of retention and regeneration areas based on a combination of factors including, but not
limited to, population dynamics of at-risk species, maximizing opportunity for biodiversity,
aesthetics, promoting wildlife habitat favoring complex early seral conditions or indigenous cultural
uses and practices, retention of hardwood trees, wood production, harvest methods, landslide
initiation, wood recruitment, and harvest unit size.

The following standards apply to stand-level approaches within Extensive allocations.

1. Stands aged 65 to 150 years (as of 2020): A single variable retention regeneration harvest is
allowed, where a portion of the stand is converted into openings to promote new stand
establishment. The remaining portion of the stand is retained in dispersion or aggregates. There
is an overall 3,200-acre limit on extensive harvest of stands aged 65 to 150 years (as of 2020)
during the permit term (Section 3.4.1, Projected Timing and Amount of Harvest, and Chapter 5,
Section 5.3.2, Management Research Watershed).

Regeneration Harvest Portion:

a. Variable retention regeneration harvest, when combined with any thinning treatment
before or after that harvest, would (a) not reduce a given stand below 20% retention of the
original pre-harvest stand density,3 and (b) maintain an average of at least 50% retention
(ranging from 20 to 80%) of original pre-harvest stand density across the totality of
extensively managed stands aged 65 to 150 (as of 2020) over the permit term. The 20%

3 Original pre-harvest stand density = stand density prior to initial thinning or harvest under this HCP.
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minimum (inclusive of any RCA buffer allocations adjacent to the stand) and 50% average
commitments are “not to exceed” values, absent concurrence from the Services.

b. Up to three entries could be permitted across the regeneration portion of the stand.
Thinning treatments occur either prior to variable retention regeneration entry or
following such harvest in the newly established stand later in the permit term. Thinning
treatments promote the development of complex forest structure, function, and
composition associated with extensive forestry. Once the extensive forestry objective is
met, subsequent thinning treatments will not occur.

¢. The thinning treatments, particularly those taking place later in the permit term to thin
new ingrowth, are not subject to the 3,200-acre limit on variable retention regeneration
harvest as long as they are occurring on the same acres as that harvest but remain
subject to meeting the retention commitments stated in (a) and (b).

Retention Portion (range of aggregate and dispersion):

d. The stand area that was left as dispersed retention or unharvested aggregates is not
eligible for variable retention regeneration harvest and would generally be grown
forward in situ but is eligible for up to three entries in order to achieve extensive
forestry objectives (described at the outset of Section 3.3.3, Extensive Allocations),
subject to meeting retention commitments (a-c).

e. The intent is a minimum of 25% of the retention portion in the form of aggregates.

2. Stands 65 years or younger (as of 2020): Up to three entries may occur (prior to or following
variable retention regeneration harvest) to promote increased tree size diversity, accelerate the
development of large-diameter trees, or to maintain complex early seral or other desired
conditions associated with extensive forestry objectives.

a. Atthe stand level, up to four entries, including variable retention regeneration harvest,
and thinning may occur during the permit term (based on an average 100-year rotation
for extensively managed stands across the permit area; longer rotation ages are
expected within individual forest stands). Retention ranges from 20 to 80% pre-harvest
density (inclusive of any RCA buffer allocations adjacent to the stand).

3. Stands over 150 years (as of 2020): No treatment during the permit term.

In addition to the stand-specific standards above, the following general standards are part of
extensive allocation management action planning and implementation.

1. Extensive stand treatments are limited to stands that were established following the 1868 fire
or regeneration harvests that have occurred primarily since the 1950s. If there are obvious
discrete stands and individual trees within younger stands that clearly predate the 1868 fire,
they will be protected within Extensive allocations and elsewhere in the permit area. Those
stands or individual trees will be identified when stands are surveyed for harvest or for research
experiments where harvest activities are laid out. It is recognized that due to safety issues in
camp sites, logging operations, and other circumstances trees that predate the 1868 fire may
need to be removed on rare occasions. When these circumstances occur, the Permittee is
committed to the protection of the oldest forests and individual trees as part of further planning
and project-level implementation.
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2. Aggregated retention areas focus on conserving existing multi-layered mature or old growth
forests already functioning according to extensive forestry objectives, or advancement of these
conditions. Retention aggregates in Extensive allocations are likely to remain static over the
permit term because of the 100-year average rotation age (with an expected longer rotation age
within individual forest stands) and because the features or forest conditions that are being
protected (or operational constraints) will remain at those locations. Retention preference (in
aggregates or dispersed retention) is prioritized and advanced consistent with the following.

a. Retention of large, mature (complex canopy structures) trees prioritized based on
a combination of factors, including diameter at breast height, bole and bark characteristics,
tree height, and crown and branching characteristics that are underrepresented across the
stand or that typically support covered species.

b. The development of riparian forests that emulate their critical roles in natural disturbance,
fully integrate with upland management, and maintain critical ecological processes that
benefit Oregon Coast coho (Oncorhynchus kisutch).

3. Atthe subwatershed level, retention maintains a minimum of 20% pre-harvest density,
exclusive of (i.e., in addition to) any RCA buffer allocations already present in the subwatershed.

4. Salvage may occur in stands affected by natural disturbances such as fire, drought, disease,
wind, and insects as described in Section 3.4.2.3, Salvage Harvest.

The following examples of attributes would not characterize extensive treatments.

e Conversion of a forest from a diverse to a less-diverse condition by not retaining key existing
biological legacies (e.g., older trees, structure).

e Aselective harvest without accounting for whether the objective of regeneration has been
accomplished so that the long-term desired characteristics of the stand are not sustained.

o Establishing merchantable volume as the primary or dominant management objective.

3.34 Volume Replacement Allocations

Volume Replacement allocations are treated as Reserves (Section 3.3.1, Conservation Research
Watersheds and Management Research Watersheds Reserve Allocations) unless certain portions of
updated modeled potential marbled murrelet habitat (i.e., acres identified since the Draft HCP
habitat modeled potential habitat layer) in the Extensive allocation are found to be ineligible for
harvest due to occupancy by marbled murrelet. In these cases, acreage that produces an equivalent
amount of timber volume as the Extensive allocation acreage found to be ineligible would become
available for extensive harvest in the Volume Replacement allocations up to a total of 943 acres.
Volume Replacement acreage available for extensive treatment is limited to stands age 65 years or
younger (as of 2020) and restricted to areas outside of covered species habitat. The total amount of
Volume Replacement acreage available for extensive harvest that offsets Extensive allocation
acreage rendered ineligible for harvest due to murrelet occupancy in modeled potential murrelet
habitat is described in Chapter 4, Table 4-1.

Should extensive harvest activity in the Volume Replacement allocation become eligible based on
reasons stated previously, the extensive treatments will generally follow the operation standards
described in Section 3.3.3, Extensive Allocations. This nontriad allocation provides opportunities to
explore different approaches to extensive or ecological forestry, including in partnership with tribes
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or other entities. Salvage may occur in stands affected by natural disturbances such as fire, drought,
disease, wind, and insects as described in Section 3.4.2.3, Salvage Harvest.

3.3.5 Flexible Allocations

Harvest treatments in Flexible allocations would vary depending on stand age outside of areas
restricted for covered species habitat or other reasons (Chapter 5, Section 5.3.2, Management
Research Watershed). Stands 65 years old and younger (as of 2020) in Flexible allocations are
available for intensive or extensive treatments, tribal holistic or longer rotation forestry, or other
treatment types. Stands greater than 65 years old (as of 2020), outside of areas restricted for
covered species or other reasons, are only available for extensive treatments, tribal holistic, or
longer-rotation forestry. Harvest in Flexible allocation stands greater than 65 years old (as of 2020)
counts toward the 3,200-acre HCP upper limit commitment to minimize harvest of older stands
(Chapter 5, Section 5.3, Avoidance and Minimization Measures Integrated into the Covered Activities).
No harvest in stands that are designated occupied marbled murrelet habitat or within 100-acre
northern spotted owl (Strix occidentalis) nesting core areas. The areas available for intensive
harvest are subject to the same operation standards described in Section 3.3.2, Intensive Allocations,
except that minimum rotation age will be 50 years instead of 60 years. The areas available for
extensive treatments generally follow the standards described in Section 3.3.3, Extensive Allocations.

The Flexible allocations are not part of the triad design and thus are intended to provide
opportunities to explore different approaches to extensive, ecological forestry, or longer-rotation
forestry, including in partnership with tribes or other entities. Salvage may occur in Flexible
allocation stands affected by natural disturbances such as fire, drought, disease, wind, and insects as
described in Section 3.4.2.3, Salvage Harvest.

3.3.6 Flexible Extensive Allocations

Flexible Extensive allocations follow the same operation standards described in Section 3.3.3,
Extensive Allocations, except that rotation ages may exceed 100 years on average. There are
approximately 819 acres in the Flexible Extensive allocation. This nontriad allocation provides
opportunities to explore different approaches to extensive or ecological forestry, including in
partnership with tribes or other entities. Salvage may occur in Flexible Extensive allocation stands
affected by natural disturbances such as fire, drought, disease, wind, and insects as described in
Section 3.4.2.3, Salvage Harvest.

3.3.7 Riparian Conservation Areas

The focus of RCAs is restoring and maintaining key ecological processes that influence the
productivity of aquatic ecosystems and associated resources. The research associated with the HCP
intends to move beyond examining the degree that RCAs protect aquatic systems from wood fiber
extraction by implementing RCA restoration actions designed to improve the ecological functions of
streams and riparian forests. Thus, monitoring of RCA restoration actions and other ESRF
treatments will characterize improvement to ecological function, and research will consider the size,
extent, and arrangement of RCAs and adjacent treatments to optimize wood production, aquatic
protections, restoration potential, and other important values. Further, research in the permit area
will be approached from a whole-system perspective, and the intent is to focus riparian and aquatic
components on road restoration and vacating, harvest on steep slopes, earth movement (e.g.,
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landslides, debris flows), and natural disturbances. Because of the close ties with the research
program implementation of RCA restoration thinning would only occur as part of the approved
research studies. Management activities include components to preserve the integrity of upslope
areas and understand the resilience and resistance of associated aquatic ecosystems that are
adjacent to reserves, and intensively and extensively managed forests. Salvage harvest will not occur
in RCAs, except for the exceptions described in Section 3.4.2.3, Salvage Harvest.

An integrated combination of RCAs, land use allocation, and outcome-based wood delivery potential
will be applied across a range of stream types such as fish-bearing, non-fish-bearing, perennial, and

nonperennial to protect and conserve key ecological processes essential for aquatic ecosystems and
coho salmon.

3.3.7.1 Designating Riparian Conservation Areas

The permit area creates a unique opportunity to measure the long-term effects of varying levels of
integration of RCAs with managed and unmanaged upland forests on species recovery. In particular,
RCAs play a key conservation role adjacent to areas available for intensive and extensive treatments
in the MRW. Over time, in RCAs adjacent to areas subject to intensive treatments, the older, more
diverse designated RCAs will be less well integrated with the young upslope homogenous
plantations, resulting in a sharp delineation between riparian and upslope conditions (in essence,
creating a linear reserve). In contrast, integration between RCAs and upslope forests will be more
evident in areas subject to extensive treatments due to the higher retention standards. This
continuous tree cover and presence of an ever-aging cohort will create very different conditions
than areas subjected to intensive treatments.

RCAs vary in size and configuration according to stream type and upslope allocation (Table 3-2).
RCA widths are delineated as the horizontal distance from the outer edge of the channel migration
zone* and in reference to a site potential tree height® of 240 feet, per local Bureau of Land
Management data. All fish-bearing streams will have RCAs based on their location in the permit area
and the adjacent allocation (Table 3-2). All perennial non-fish-bearing (PNFB) streams and high
landslide delivery potential (HLDP) streams® have a designated RCA. HLDP streams were identified
using TerrainWorks 2021 based on Benda and Dunne (1997) and Miller and Burnett (2008) (Figure
3-4). The TerrainWorks Slope Stability Analysis tool (TerrainWorks 2021) was used to identify
hillslopes with the potential to initiate shallow, rapid landslides that can deliver sediments and
wood to fish-bearing streams and the streams through which these sediments are likely to travel
before reaching fish-bearing channels. HLDP streams will receive an RCA to ensure that wood is
available for delivery (Section 3.3.7.1, Designating Riparian Conservation Areas, and Table 3-2). This
modeling tool was run using 2-meter LiDAR-derived digital elevation models. Modeling identified
the non-fish-bearing streams that comprise 25% of the total non-fish-bearing channel wood delivery
budget to fish-bearing streams.

4 Channel migration zones are areas in a floodplain where a stream or river channel can be expected to move
naturally over time in response to gravity and topography.

5 The average maximum tree height for a given site measured in horizontal distance.

6 Non-fish-bearing streams that comprise 25% of the total non-fish bearing channel wood delivery budget to fish-
bearing streams.
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Figure 3-4. High Landslide Delivery Streams with the Potential to Deliver to Fish-Bearing Streams
in the Permit Area
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Should landslides deliver to HLDP streams, the RCAs are intended to reduce the speed and distance
the slide travels downslope and will ensure large wood is available to be transported to fish-bearing
streams. RCAs surrounding HLDP streams are intended to ensure landslides provide an ecological
benefit and impacts on Oregon Coast coho are reduced as described in Chapter 4, Section 4.6, Effects
Analysis for Oregon Coast Coho. Non-fish-bearing non-perennial streams that are not HLDP
streams—referred to as XNFB streams—do not have designated RCAs; rather, equipment limitation
zones (ELZs) apply to a portion of XNFB streams meeting Oregon FPA stream type definitions
(Section 3.3.7.3, Equipment Limitation Zone, provides more information on ELZs). Stream model
output (TerrainWorks 2021) will be used during harvest layout planning; however, siting of the
actual RCAs will be determined through field verification.

3.3.7.2 Variation in Widths of Riparian Conservation Areas

The size and configuration of the RCAs are intended to maintain and enhance ecological process in
the RCAs. In the CRW and MRW Reserves, except for the restoration thinning that is allowed, there is
significant protection of the aquatic ecosystems specifically coho-bearing streams and their
associated ecological processes (Appendix E, Wood Modeling). The RCA widths presented in Table 3-
2 reflect the described wood recruitment strategy.

Table 3-2. Widths of Riparian Conservation Areas by Stream Type and Adjacent Allocation

Stream Type 2 Adjacent Allocation Width (feet) b

Fish-bearing (FB) CRW 200
MRW Volume Replacement, Flexible Extensive (in Big Creek
subwatershed), and all allocations along the Lower Millicoma
River mainstem

MRW Flexible, Flexible Extensive (outside of Big Creek 120
subwatershed), and Reserves, Extensive, and Intensive in the
MRW Lower Millicoma River subwatershed (nonmainstem)

MRW Reserves, Extensive, and Intensive (outside of the 100
Lower Millicoma subwatershed)
Perennial non-fish- CRW Reserves 200
bearing (PNFB) MRW Volume Replacement, and Flexible Extensive (in Big
Creek subwatershed)
All Other MRW Allocations 50
High landslide CRW Reserves 200
delivery potential MRW Volume Replacement, and Flexible Extensive (in Big
(HLDP) € Creek subwatershed)
All MRW Allocations in the Lower Millicoma subwatershed 120
All Other MRW Allocations 50
Non-fish-bearing All allocations 0
non-perennial
(XNFB) ¢

a Stream types are defined based on fish presence, perenniality, and susceptibility to landslide-associated debris
flows that deliver wood and sediment to fish-bearing streams.

b All RCA widths are horizontal distance.

¢Non-fish-bearing streams that comprise 25% of the total non-fish-bearing channel wood delivery budget to fish-
bearing streams.

dNon-fish-bearing non-perennial streams that are not HLDP.
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3.3.7.3 Equipment Limitation Zone

ELZs along Oregon FPA-designated stream types (OAR 629-600-0100; Type F, SSBT, N, Np, and Ns
streams) are intended to protect ecological functionality by limiting ground disturbance from
ground-based and cable yarding equipment operation, tethered equipment, shovel-logging, ground-
skidding, or similar equipment directly within these zones.” This limits equipment operations but
does not exclude the direct cutting and removal of trees from this zone. ELZs cover the areas within
35 feet (measured horizontally from the stream channel edge) of the stream types and will be
maintained on both sides.

ELZs will comply with the following measures to minimize ground disturbance and associated
impact on coho.

e Operators will minimize disturbance from cable yarding and ground-based equipment
operations near Oregon FPA-defined streams. When soil disturbances from cabled logging and
ground-based operations exceed 20% and 10%, respectively, of the total area in any ELZ
associated with an Oregon FPA-defined stream in an operational unit, operators will take
corrective actions.

e Disturbed areas will be visually estimated in the field by operators or foresters; a specific
monitoring or reporting protocol will not be required for disturbances in ELZs requiring
corrective actions. However, disturbance exceedances will be reported as part of annual
monitoring efforts and recorded during general compliance monitoring efforts.

e (Corrective restoration actions to address disturbance exceedances will be designed to replace
the equivalent of lost ecological functions and implemented in a timely manner. Examples
include, but are not limited to, water bars, grass seeding, logging slash, mulching, and downed
log placement. Onsite materials will be used whenever possible.

ELZ protections will be applied in addition to the protections described for RCAs and steep slopes.
Stream model outputs (TerrainWorks 2021) will be used during harvest layout planning; however,
siting of the actual ELZs will be determined through field verification.

3.3.7.4 Operational Standards for Restoration Thinning in Riparian
Conservation Areas

Vegetative conditions in many parts of the RCAs in the permit area have been altered as a result of
past management. Plantings of Douglas-fir plantations following historical timber harvest in the
permit area have created dense plantation stands in some areas, including in riparian zones. In other
areas, hardwoods are the dominant trees, resulting in a low occurrence of conifers. Restoration
thinning treatments in RCAs in the CRW and MRW will be applied on up to 1,200 acres of these
dense plantations 65 years old or younger (as of 2020) as part of a research effort designed to
support and enhance the long-term ecological functions of the RCAs. During treatment, the RCA
widths presented in Table 3-2 will be maintained. Existing older (greater than 65 years as of 2020),
mature riparian stands will not be treated but rather conserved as they move through natural
successional processes. No intensive stand replacement management will be conducted within
RCAs.

7 ELZs are not required on XNFB segments that do not meet the Oregon FPA-defined stream type definitions for
Type F, SSBT, N, Np, and Ns streams.
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Up to two restoration thinning entries per stand may occur on up to 50% of the 1,200 acres of RCAs
over the course of the permit term. The remaining 50% would be single-entry thins. The second
round of thinning, where needed, will be part of moving the research forward using what was
learned in the first round of experiments. Varying densities of thinning may occur, with the
requirement to maintain a minimum density of 40 square feet of conifer basal area per acre,
focusing retention on the largest of existing trees on the site or those with the greatest likelihood to
enhance the long-term ecological functions of the RCAs.

RCA thinning in the CRW is subject to the 30-year standard described in Section 3.3.1, Conservation
Research Watersheds and Management Research Watersheds Reserve Allocations. That said, it is
expected that 60 to 70% of the potential sites, concentrated in the CRW, will be treated in the first
20 years of the permit term. RCA stands older than 80 years (at the time of any considered thinning)
are not eligible for thinning without prior discussion with and concurrence of the Services pursuant
to Chapter 7, Section 7.6, Modifications to the Habitat Conservation Plan. Thinning of RCAs in the
MRW are not subject to the 30-year limitation (Section 3.4.2.2, Riparian Conservation Areas) but
would adhere to the limitation on number of entries and 80-year stand age limit.

RCA thinning on slopes greater than 40% will be completed predominantly with hand felling
methods; this represents approximately 63% of all RCAs in the permit area. Ground-based
equipment may be used on slopes less than 40%, but hand felling will be used whenever possible.
There will be no removal of thinned trees from RCAs8 on HLDP streams (as defined by OSU
modeling). Yarding of trees in RCAs may be accomplished by cable yarding, using tethered
equipment, shovel-logging, ground- skidding, or similar equipment as described in Section 3.3.7.3,
Equipment Limitation Zone. Any cable yarding across fish-bearing, large or medium non-fish-bearing
streams, lakes, or significant wetlands would be accomplished by swinging yarded materials free of
the ground in aquatic and riparian areas per OAR 629-630-0700(4).

Chapter 5, Section 5.4.1, Conservation Measure 1, Targeted Restoration and Stream Enhancement,
provides additional details and limits on restoration thinning in RCAs. RCA thinning and related
research would be coordinated through review by the Implementation and Adaptive Management
Committee (Chapter 7, Section 7.2.4, U.S. Fish and Wildlife Service and National Marine Fisheries
Service), and deviation from limits described under this covered activity or Conservation Measure 1
would be permitted only based on Implementation and Adaptive Management Committee adaptive
management review and concurrence by NMFS in accordance with Chapter 7, Section 7.6,
Modifications to the Habitat Conservation Plan.

The objective of restoration thinning in RCAs is to support the development of key ecological
processes for coho that are associated with healthy riparian forests. OAR 340-041-0004(5)(a),
outlines exemptions from the antidegradation rule (340-041-0004) for certain activities that may
cause temporary water quality degradation but also provide environmental benefits, which applies
to RCA thinning projects.

8 An exception to this is a limited opportunity for selective removal of cedar trees greater than 65 years old (as of
2020) for Indigenous cultural practice, as permitted by the Permittee under certain circumstances for Tribes with
ancestral connections to the ESRF (Section 3.8, Indigenous Cultural Use of Cedar Trees).
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3.4 Harvest Timing, Types, and Methods

Harvest types and methods include the full suite of thinning and harvest techniques used in
contemporary forestry. In addition, new techniques may be established, even on an experimental
basis, as part of implementing a research program. In general, the HCP covers a variety of harvest
types including precommercial and commercial thinning, retention harvests, and regeneration
harvest. Stand age described in this HCP is based on the 2021 LiDAR data, which represents best
available science. However, there is the potential that some stands ages are incorrect. Field-verified
stand ages, when collected, will be used during implementation and data layers will be updated to
reflect actual age.

3.4.1 Projected Timing and Amount of Harvest

The following limits apply to acres sold (contracted) for commercial harvest by treatment type and
timeframe. These limits are approximations that do not account for changing habitat conditions due
to naturally occurring events (e.g., fire, insect infestation). Timber sales from all treatments (Section
3.3, Stand-Level Treatments and Operations Standards, by Allocation) may not exceed 1,000 acres per
year based on a 4-year rolling average of contracted sales. Of the 1,000-acre cap, no more than 480
acres per year may be from regeneration harvests as part of intensive treatments (Section 3.4.2.1,
Regeneration Harvest) in Intensive and Flexible allocations (Sections 3.3.2, Intensive Allocations, and
3.3.4, Flexible Allocations). It is intended that a mix of treatment types (i.e., intensive, extensive, and
restoration treatments) occur annually within this 1,000-acre cap as part of operations planning.
This 1,000-acre overall limit would apply unless otherwise agreed upon with the Services, pursuant
to adaptive management, described in Chapter 6, Monitoring and Adaptive Management, in
accordance with Chapter 7, Section 7.6, Modifications to the Habitat Conservation Plan, and in
consultation with the Implementation and Adaptive Management Committee (Chapter 7, Section
7.2.4, U.S. Fish and Wildlife Service and National Marine Fisheries Service), in the context of the ESRF
Forest Management Plan and biennial operations planning process.

In addition, there is a demonstrated need to implement ecological-based restoration thinning of
plantation stands 65 years old or younger (as of 2020) in the CRW and MRW Reserves and RCAs to
facilitate the development of mature, complex forest stands to enhance covered species habitat and
ecosystem services. Addressing this restoration need is especially relevant in the early decades of
the permit term, and while restoration treatments are intended to be part of the overall treatments
advanced within the 1,000-acre annual cap, the scale of the restoration need may be greater. To
address this habitat improvement objective, up to 300 additional acres per year of restoration
thinnings may be allowed during the first 20 years of the permit term and 200 acres per year of
restoration thinnings may be allowed during years 21 through 30. Restoration thinnings beyond this
acreage may only occur with approval of the Permittee, concurrence of the Services in accordance
with Chapter 7, Section 7.6, Modifications to the Habitat Conservation Plan, and consultation with the
HCP Implementation and Adaptive Management Committee (Chapter 7, Section 7.2.4, U.S. Fish and
Wildlife Service and National Marine Fisheries Service).

This provision allows potential additional acres of restoration thinning above the overall 1,000-acre
limit set forth for all treatments during the first 30 years of the permit term. The 200- to 300-acre
additional restoration thinning provision and the base 1,000-acre cap are intended to not only
address restoration objectives on the forest but also to allow commercial thinning in intensive
allocations as well as advancement of extensive treatments in a manner that relieves pressure to
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advance regeneration harvest without thinning, as well as lower-retention extensive treatments.
While this additional restoration thinning allowance beyond the 1000-acre cap will expire after the
initial 30 years of the permit term, it should be noted that restoration thinnings outside the CRW
(i.e., MRW Reserves and MRW RCAs) are not subject to the 30-year time limit, as noted in Section
3.3.1, Conservation Research Watersheds and Management Research Watersheds Reserves. However,
as also noted in Section 3.3.1 and elsewhere in this HCP, restoration thinnings will not occur in
stands that have reached 80 years old (at the time of any contemplated thinning) unless prior
concurrence of the Services occurs.

Additional harvest caps are included for restoration thinning within RCAs. RCA thinning will occur
in up to 1,200 acres across the permit area over the course of the permit term. At the start of the
permit term (5 to 7 years), initial RCA restoration thinning of up to 160 acres will occur in the MRW.
Outcomes will be monitored and evaluated (as described in Chapter 6, Section 6.3.4, Riparian
Restoration Monitoring) to ensure objectives are being achieved and adverse effects on covered
species are minimized. The remaining 1,040 acres will be thinned applying knowledge gained from
prior restoration thins within the initial 160 acres to ensure the multiple resource objectives for
riparian and aquatic habitats can be met.

This use of acres sold (contracted) recognizes that timber sale contracts routinely allow actual
harvest to occur over a 3-year period following the sale, at the discretion of the contractor. This
standard practice can (and often does) result in a variable number of acres harvested in any given
year of a contract. Extension of this 3-year period for contract execution may be sought by the
Permittee in concurrence with the Services when unforeseen circumstances arise related to
contractor operations. In addition, the research forest design is based on the assumption that the
covered activities in the allocations would result in a timber volume outcome of approximately 17
million board feet (MMBF) per year over the permit term (Appendix C, Proposal: Elliott State
Research Forest). While this may vary annually, the 17 MMBF will be calculated based on a 4-year
rolling average of timber sold, with no more than 20 MMBF each year within that 4-year timeframe.

Trees predating the 1868 stand replacement fire on the Elliott will be protected (Section 3.3.3,
Extensive Allocations, general standard number 4). No more than 3,200 acres of stands older than 65
years as of 2020° may receive extensive treatment over the permit term and these stands are not
subject to intensive treatments.

3.4.2 Harvest Types

The harvest types described below will be applied to achieve the stand-level treatments, which
follow the operational standards described in Section 3.3, Stand-Level Treatments and Operations
Standards, by Allocation.

3.4.2.1 Regeneration Harvest

The intent of a regeneration harvest is to develop a new age cohort.

Intensive Allocations and Flexible Allocations Subject to Intensive Treatments

In areas subject to intensive treatments, the form of regeneration harvest used will be clearcuts.
Intensive treatments are described in Section 3.3.2, Intensive Allocations. A clearcut removes all (or

9 There will be no harvest of stands older than 65 as part of restoration thinnings.
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nearly all) trees in a stand; however, the Oregon FPA requires that a certain number of live trees be
retained in each unit, and the Permittee will meet at least these requirements in intensive allocation
harvest areas.

Extensive, Flexible Extensive, and Flexible Allocations Subject to Extensive
Treatments

In areas subject to extensive treatments, the form of regeneration harvest used will be variable
retention regeneration harvests as described in Sections 3.3.3, Extensive Allocations, 3.3.5, Flexible
Allocations, and 3.3.6, Flexible Extensive Allocations.

3.4.2.2 Thinning

Thinning is used to manage the growth and density of existing stands. Thinning prescriptions vary
by stand objective and may be designed to increase the structural complexity of a stand, maximize
volume growth, or capture tree mortality. Thinning prescriptions remove a portion of the trees from
a stand in a generally uniform pattern, with the exception of restoration thinning, where variable
density thinning is used. Variable density thinning is also used in allocations subject to extensive
treatments (Section 3.3.3, Extensive Allocations). Precommercial thinning is generally conducted in
stands between 10 and 20 years old to manipulate the density, structure, or species composition of
dense young forest stands, while commercial thinning is a partial harvest of the stand to improve
stand conditions and provide revenue. Restoration thinning is used to promote development of
forest structure to benefit the covered species and ecosystem services and is not based on harvest-
driven or financial objectives as described in Section 3.3.7.4, Operational Standards for Restoration
Thinning.

The structure of a stand immediately after a thinning (within 1-3 years) is very dependent on both
the harvest prescription and the structure of the stand prior to harvest. Generally, the stand
structure becomes more complex relative to a dense, Douglas-fir plantation, although it may reduce
habitat suitability for some species.

Thinning will be used in all allocations as described below.

Intensive Allocations and Flexible Allocations Subject to Intensive Treatments

In Intensive allocations (Section 3.3.2, Intensive Allocations) and areas in Flexible allocations
(Section 3.3.5, Flexible Allocations) that are subject to intensive treatments, commerecial thinning will
maintain stand densities at levels that provide vigorous tree growth and maintain high wood
production.

Extensive, Flexible Extensive, and Flexible Allocations Subject to Extensive
Treatments

In stands subject to extensive treatments (Section 3.3.3, Extensive Allocations, and 3.3.6, Flexible
Extensive Allocations), thinning for commerecial or other stand management objectives will set
plantation stands on a trajectory to meet the goals and objectives of extensive treatments. These
objectives include providing diverse forest characteristics encompassing a range of stand structures,
successional stages, ecosystem services, and wildlife habitat features while producing wood
products to provide a diverse array of ecosystem goods and services across the forest.
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Conservation and Management Research Watershed Reserves

Operational standards Restoration thinning in the CRW and MRW reserves will follow the
operational standards described in Section 3.3.1, Conservation Research Watersheds and
Management Research Watersheds Reserve Allocations.

Riparian Conservation Areas

Restoration thinnings in the RCAs will follow the operational standards described in Section 3.3.7.4,
Operational Standards for Restoration Thinning in Riparian Conservation Areas.

3.4.23 Salvage Harvest

Salvage harvest is the removal of timber in the aftermath of a natural disturbance event that affects
forest health, such as insects, disease, wildfire, or severe weather such as wind or ice. Salvage
harvest uses the same equipment and methods as other types of harvest and ranges from selective
harvest of individual trees to clearcut harvest, depending on the magnitude of the disturbance event
and forest management goals. Salvage harvest will not occur in CRW and MRW Reserve stands or
RCAs, with the following exceptions.

e Limited roadside tree removal needed to maintain public safety, access, and forest operations.

e Roadside tree removal within RCAs could occur; heavy equipment will be contained to the
roadbed. Salvaged trees inside RCAs may be removed. RCA retention standards outlined in
Section 3.4.2.2, Thinning, will be followed.

e Selective removal of cedar trees for Indigenous cultural practices (Section 3.8, Indigenous
Cultural Use of Cedar Trees).

e Ifanintroduced, nonnative insect or disease is found and removal of dead trees can help control
it, removal will be coordinated with the Services in accordance with Section 7.6, Modifications to
the Habitat Conservation Plan.

Salvage harvest may occur in Intensive, Extensive, Volume Replacement, Flexible Extensive and
Flexible allocations consistent with the treatment standards described in Section 3.3, Stand-Level
Treatments and Operations Standards, by Allocation. In addition, salvage operations will consider the
biological legacy of the stand prior to the disturbance event and follow Oregon FPA requirements.

3.4.3 Harvest Methods

The following harvest methods reflect current options for forest management. As a research forest,
new technologies will be evaluated and employed as they arise. Harvest methods include felling,
bucking, yarding, processing, loading of logs, and hauling. Felling means cutting down trees. Bucking
means cutting felled trees in the field into predetermined log lengths to maximize tree value. Trees
may also be felled and yarded to be processed and manufactured into logs on a landing or road.

The following techniques are generally used to fell and buck trees.

e On steep terrain, contractors fell and sometimes buck trees with handheld chainsaws and use
tethered feller bunchers.
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Mechanical felling is done by a feller-buncher. These machines are structurally like trackhoes
and use an articulated attachment to grab, fell, and bunch the trees with other trees or logs for
subsequent skidding (i.e., transporting) to the landing.

A more complex machine, the cut-to-length, is used to grab, fell, delimb, and buck trees into logs
using processor heads. These machines can operate on moderate slopes (and steep slopes if
tethered) and have no blade or attachments capable of moving soil, which minimizes soil
disturbance and compaction.

All ground-based felling and skidding machines can be equipped with winches that allow use on
steep slopes. Tethered assist equipment and other advances in technology allow for ground-
based harvest on steeper terrain.

Yarding or skidding means moving logs from where they are felled to a landing using cable systems,
ground-based equipment, helicopters, or other means. Landings are cleared areas where logs are
stored (yarded, swung, skidded, lowered, or forwarded) for subsequent loading onto trucks for
transport. The following techniques are used for yarding or skidding,.

Cable yarding employs wire ropes to move logs to a truck road or log landing and is most often
used to move logs uphill over steep terrain. Yarders use powered drums filled with rope and a
vertical tower or leaning boom to elevate the cables as they leave the machine. On the opposite
end, the wire rope is anchored into a tree, known as a tail hold. These locations are often across
a canyon or on another hillside that provides the proper deflection and lift to make cable
yarding possible. Wire rope guy lines hold the tower in position while the machine is in
operation. Aerial drones are often used to fly haywire (synthetic rope) above the canopy to tail
hold points, after which wire rope is pulled through.

Although there will be limited opportunity for use in the permit area due to steep slopes,
ground-based yarding is a common technique on flatter terrain. Ground-based yarding involves
tracked or rubber-tired tractors (skidders) skidding logs to the landing. Machines can grasp the
log using powered grapple attachments or wire rope winch lines. Ground-based yarding
generally works on gentle to moderate slopes, but some of the modern ground yarding
equipment can work on slopes up to 60%.

Ground-based yarding can also be done by loader logging. A tracked hoe log loader physically
picks up and swings the whole tree toward the landing. The tree may be picked up several times
as the loader gets the trees to the landing for processing.

Cut-to-length logs are skidded with a forwarder that is equipped with a grapple and bunks. This
skidding system carries logs clear of the ground to the landing; this method minimizes ground
disturbance. Aerial yarding may use a helicopter. This more costly technique typically occurs in
areas where access is limited or very expensive. In helicopter yarding, a cable extending from
the helicopter is attached to the logs and used to suspend and move them to the landing area.
This technique generally does not disturb soil, although large, separate, cleared landing areas
are required for helicopter touchdown.

Processing includes limbing and bucking into logs. Some processing can occur on site where the tree
is felled by chainsaw or cut-to-length, though most is done at the landing or road. Processing is
mainly done by stroke delimbers or dangle head processors mounted on trackhoes.

Loading means loading logs from the landing area onto a truck for transport. Logs are loaded onto
trucks using equipment such as hydraulic tracked hoe log loaders or heel-boom loaders, which may
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be used without leaving the road grade. Wheeled loaders have more limited mobility and
functionality than tracked machines. Some log trucks are self-loading and are equipped with a log
loader on the truck to both load and transport logs.

Hauling means transporting logs to mills by trucks. Road design and maintenance, including road
surfacing, proper drainage, and overall stability support the ability to haul during different weather
conditions and control for sediment delivery to the aquatic environment. Restrictions on hauling
during wet weather (i.e., not allowing hauling activities during periods of wet weather) further
prevent such sediment delivery.

3.4.4 Harvest Environmental Protections

Unless infeasible for reasons of public safety or operational viability, the Permittee commits to
implement techniques during timber harvest and site preparation to protect soils from compaction
or from ponding water and causing excessive erosion. Common techniques include limiting ground
equipment activity to gentle slopes and to time periods when soil moisture is low, and limiting the
amount of area on which ground equipment may operate. Cable and ground equipment operations
must minimize gouging and soil displacement. Logging systems that minimize disturbance to
existing duff, litter, and woody debris, except where disturbance is desirable to facilitate
regeneration, may be used during timber harvest. Live and dead tree retention is used to preserve
some of the biological legacy of the previous stand. Logging residue (e.g., limbs, tops, cull logs) is
retained to levels that do not prohibit reforestation and do not create an unacceptable fire hazard.

3.5 Supporting Management Activities

The following activities may be implemented to manage stands in support of the covered activities
and are also covered by the HCP. When used, they will be integrated into the research program and
done as part of research studies, including where relevant to advance research and stewardship
partnerships with tribes or other entities consistent with the covered activities and other HCP
provisions.

e Mechanical vegetation control. Mechanical vegetation control may be practiced in the permit
area, both to control invasive weeds along the road system and in forestlands, and to control
invasive species that compete with desired species for water and sunlight. Mechanical
vegetation control will be performed in accordance with restrictions placed by the Oregon FPA
under OAR 629-615-0000 and may include grading, hand cutting, using a brush hog-type
mechanical device, steaming, and other experimental methods.

e Prescribed burning. Prescribed burns will follow the Oregon FPA requirements under OAR
629-615-0300. Activities would include single or multiple prescribed burns that incorporate
Indigenous Knowledge to manage fuels and increase or maintain suitable conditions for species
of cultural value to local tribal communities. Prescribed burning of slash piles on landings
following harvest, broadcast burning of harvest units for site preparation prior to planting,
and/or use of prescribed fire for maintenance of meadows or other habitat may also occur,
where appropriate, as part of the research management program. Prescribed burns will not be
conducted inside RCAs.

¢ Yard and burn slash. Slash is the residual woody debris that results from timber harvest and
thinning. Methods of slash removal include piling and burning, mastication (chipping), and
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scattering. Piles may be gathered using heavy equipment or by hand. Slash burning will not
occur in RCAs.

o Tree and shrub planting. While natural reseeding is likely to be pursued as part of harvest
treatments across significant portions of the permit area, trees or shrubs may be planted as part
of intensive treatments or when deemed important to restoring native plant diversity, tribal
cultural practices, or habitat resilience in the permit area and will comply with the Oregon FPA.

¢ Animal control. Animal control (e.g., mountain beaver) techniques will follow ODFW standards
and guidelines and will not involve use of rodenticides.

e Precommercial thinning and pruning. Precommercial thinning involves thinning where the
trees cut are not sold commercially. Felled trees are typically left on site, although slash may be
burned, as described under yard and burn slash.

e Landings. Timber harvest requires landings for log hauling, as described in Section 3.4.3,
Harvest Methods.

o Helicopters. Helicopters are not expected to be regularly required for management in the
permit area. However, helicopters may be used as part of riparian restoration projects or other
projects in remote locations where movement of heavy objects, such as large wood, is required.

o Small fixed-wing aircraft (e.g., Cessna 185). Fixed-wing aircraft may be used infrequently for
a variety of purposes, including collection of remote sensing imagery and related data.

e Heavy equipment for road construction, road repairs, bridge construction, culvert replacements,
riparian restoration, and supporting infrastructure. Many covered activities related to
infrastructure and restoration require the use of heavy equipment.

e Tree climbing. Trees may be climbed as part of research and potentially as part of monitoring.

e Hazard tree removal. Hazard trees (or “danger trees”) are defined as a standing tree that
presents a hazard to employees due to conditions such as, but not limited to, deterioration or
physical damage to the root system, trunk, stem or limbs, and the direction and lean of the tree
(29 Code of Federal Regulations 1910.266(c)). Hazard tree removal will be a standard safety
measure for maintenance of forested roads, trails, and developments, as well as during harvest
and thinning operations, where hazard trees may pose a risk to workers.

e Chainsaws/tree felling. Chainsaw use and tree felling will be conducted as part of all treatment
types.

3.6  Supporting Infrastructure

3.6.1 Road System Construction and Management

Road system management activities are those associated with construction, use, and maintenance of
forest roads and associated facilities, chiefly landings, drainage structures such as bridges, culverts,
and quarries. This category of covered activities also includes the vacating of such facilities. It is not
expected that many new permanent roads will be constructed during the permit term because the
permit area has an extensive existing road network. Over the course of the permit term, the
Permittee commits to construction of no more than 40 miles of new permanent roads, at a rate of up

Elliott State Research Forest Habitat Conservation Plan December 2024
Final HCP 3-27



Chapter 3
Oregon Department of State Lands Covered Activities

to 1.0 mile of new permanent road per year. There may be some new road spurs constructed to
facilitate stand management activities. Up to 2 miles of temporary roads, including road spurs, may
be constructed annually. Temporary roads that have not been vacated after 5 years will be
considered part of the permanent road network and count toward the 40-mile limit. There may also
be some road relocation to disconnect current roads from aquatic features. If a road relocation
project results in a net increase in the amount of road, the net difference will be counted toward the
40 miles of new road construction. Any of the activities summarized below could occur during these
limited road construction activities.

Road and landing construction typically involves excavating and depositing soil or rock to form a
road prism; establishing ditches, culverts, and waterbars to manage surface water; and installing
culverts and bridges across streams. Road construction includes the widening, realignment, or
modification of existing roads. Road maintenance activities typically include surfacing, grading,
erosion control, brush control, ditch clearing, and drainage structure repair or replacement.

Vacating may include removing stream crossing structures and associated fill materials, ensuring
proper drainage, mulching or seeding exposed soil, and blocking road entrances through the use of
gates, excavation, boulders, or other means.

All road construction, maintenance, and vacating will be performed in accordance with restrictions
placed by the Oregon FPA (OAR 629) and other applicable statutes, except in those instances
described in Chapter 5, Conservation Strategy.

The Oregon FPA prescribes measures covering the following.
e  Written Plans for Road Construction (OAR 629-625-0100)
e Road Location (OAR 629-625-0200)

e Road Design (OAR 629-625-0300)

e Road Prism (OAR 629-625-0310)

e Water Crossing Structures (OAR 629-625-0320)

e Drainage (OAR 629-625-0330)

e Disposal of Waste Materials (OAR 629-625-0410)

e Stabilization (OAR 629-625-0440)

e Road Maintenance (OAR 629-625-0600)

e Vacating Forest Roads and Water Crossings (OAR 629-625-0650)
o Wet Weather Road Use (OAR 629-625-0700)

e Construction in Wetlands (OAR 629-625-0800)

3.6.1.1 Road Construction

Roads in the plan area are most commonly constructed by felling and yarding timber along

a predetermined road alignment. This activity is followed by excavating or filling hillslope areas
using tractors or excavators. Road construction also commonly involves construction of
watercourse crossings that use culverts, bridges, and occasionally fords. Roads also include vehicle
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turnouts and log landings. Road construction may also involve surfacing soil roads with rock, lignin,
pavement, or other surface treatments.

The extent of the existing road system (Chapter 4, Table 4-11) is shown on Figure 3-5. This system is
stable, with nominal mileage added or removed each year. The existing road system consists of
pervious surfaced roads. The principal foreseeable additions to the system would comprise
construction of temporary spur roads to access new cutting units. Typically, spur roads would be
constructed with a subgrade width of approximately 16 feet and a 3-foot-wide ditch, for a total
typical width of 19 feet. If the road is out-sloped, a minimum width of 16 feet would be needed. The
total disturbance area of the road, including cut slopes and fill slopes, depends on the steepness of
the terrain as well as the type of construction used. These roads would typically be vacated once the
unit was replanted.

Similarly, many existing spur roads that served only to access prior cutting units are expected to be
vacated. No primary road or secondary road? construction, relocation, or vacating is currently
proposed, but it is possible that up to 1 mile per year of primary or secondary road construction will
occur under the HCP, with a total of up to 40 miles of new permanent roads over the permit term. All
new roads will be sited in the best locations for carrying out anticipated activities, and the standard
for forest roads will be a suitable match for the terrain and type of access needed. In addition, new
roads will be constructed in the best locations for minimizing impacts on aquatic and riparian
systems. Road development in the RCAs will only occur when other alternatives are not
operationally feasible, consistent with Oregon FPA standards. Any expansions will be kept to the
minimum needed to achieve forest management objectives. Road crossings will be constructed to
meet NMFS and ODFW fish-passage requirements.

3.6.1.2 Road Use

Roads in the permit area are primarily ridgetop and used by utility vehicles accessing parts of the
forest, heavy equipment (log trucks and heavy equipment trailers), and recreational users in
street-legal vehicles on public roadways, along with off-highway vehicles (OHVs) that are not
licensed for public roadways. Road use as part of other covered activities, including timber harvest
and research traffic, is a covered activity under this HCP. However, recreational activities and
infrastructure, including OHV and other recreational use of roads, is not a covered activity (Section
3.10, Activities Not Covered). DSL has not developed transportation volume estimates for covered
road use as part of the research proposal implementation. However, assuming an annual harvest of
17 MMBF, approximately 3,400 truckloads of wood would be hauled out of the forest annually.
Based on the even pace of harvest projected (Section 3.4.1, Projected Timing and Amount of Harvest),
intensive road use would be spread out as mostly temporary, localized use during active harvest and
hauling operations.

10 Primary roads are main line roads that receive a high degree of use either by the public for recreation access, by
fire safety personnel, or for hauling forest products. These roads are primary arterial connectors in and out of the
forest and receive routine maintenance. Secondary roads are lightly trafficked roads that receive periodic public use
and occasional use for hauling of forest products. These are either dead-end roads or serve as connectors between
primary roads. These roads receive periodic maintenance on an as-needed basis.
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3.6.1.3 Road Maintenance

Road maintenance is the maintenance and repair of existing roads that are accessible to motorized
use. Road maintenance typically includes surface grading, clearing bank slumps, repairing slumping
or sliding fills, clearing ditches, repairing or replacing culverts and bridges, adding surface material,
dust abatement, and installing or replacing surface drainage structures. Road maintenance for fire
prevention, public access, safety, and timber management may include mechanical control of
roadside vegetation. Mechanical control may include grading, hand or mechanical cutting, using a
brush hog-type mechanical device, steaming, and other experimental methods.

3.6.1.4 Road Daylighting

The objective of road “daylighting” is to have sunlight exposure to evaporate moisture from the road
so it is less susceptible to erosion and damage from vehicle traffic. The area along a forest road has
some trees removed through harvesting, cutting, mulching, or another option available at the site.
Daylighting also promotes the establishment of protective vegetative cover on road fill slopes and
cut slopes and provides vegetation for wildlife. The open canopy minimizes roadside crown and
ladder fuels, reducing wildfire risk and improving line-of-sight visibility for public safety. Existing
roads in RCAs are limited, with 0.5% of the existing road network occurring within 100 feet of a fish-
bearing stream. Road daylighting will not remove stream-adjacent trees that are providing shade to
the stream and therefore protecting the stream against water temperature increase.

3.6.1.5 Road Vacating

Vacating roads refers to the process of making a road impassable and effectively closed, including
stabilizing the roadbed surface and removing stream crossing structures and associated fill
materials, and may include ensuring proper drainage, mulching or seeding exposed soil, and
blocking road entrances through the use of gates, excavation, boulders, or other means.

Roads may be vacated if deemed nonessential to near-term future management plans, where access
would cause excessive resource damage, or where existing resource concerns or ecological values
including hydrologic connectivity can be improved. The Permittee will use the road study to
determine which roads to vacate. Vacated roads are left in a condition that is stable and provides
adequate drainage. Vacating roads is a covered activity under this HCP.

3.6.1.6 Drainage Structures

Installation, maintenance, and removal of drainage structures is a covered activity. Such structures
are normally associated with roadways and include channel-spanning structures (culverts and
bridges), roadside drainage ditches, and cross-slope drainage culverts. All new structures are
installed and maintained in accordance with all applicable laws and regulations. Culvert
replacements will be carried out according to NMFS fish passage design criteria (National Marine
Fisheries Service 2022b). If adhering to fish-passage standards is not feasible due to site-specific
constraints, the Permittee will coordinate with NMFS to design an acceptable fish passage solution.

Under certain conditions, natural hazard response may be needed to complete an unplanned,
immediate, or short-term repair of a road or culvert. These include in-water repairs that must be
made before the next in-water work period to resolve critical conditions that, unless corrected, are
likely to cause loss of human life, unacceptable loss of property, or natural resources. Natural
hazards in this context may include, but are not limited to, a flood that causes scour erosion and
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significantly weakens the foundation of a road or bridge; culvert failure due to blockage by fluvial
debris, overtopping, or crushing; and ground saturation that causes debris slide, earth flow, or rock
fall to cover a road. These actions could be taken outside of ODFW defined in-water work windows
to prevent damage to property and life. To the extent practicable, measures will be taken prior to
any response to limit impacts on coho and its habitat including, but not limited to, removal and
relocation efforts. NMFS will be notified as soon as possible prior to any emergency response and a
post-action report will be provided that includes a description of the work performed, as well as an
assessment of its effects on coho and its critical habitat. If actions in response to natural hazard
conditions do not meet NMFS or ODFW fish-passage design standards or Oregon FPA road design
standards at the time of the emergency repair, then follow-up actions will occur so that the structure
meets design standards once the appropriate in-water work window is available.

Barrier Upgrade and Removal

Maintaining or improving fish passage through structures, such as culverts and other artificial
barriers in streams, is critical to maintaining habitat connectivity (Roni et al. 2002). Reconnecting
stream habitat that has been closed to salmonids is an important component when addressing
impaired salmon populations (O’Hanley and Tomberlin 2005). Removing or improving fish passage
barriers in the permit area will benefit the covered species by increasing access to previously
unavailable or underutilized habitat.

There are currently three blocked culverts and two partially blocked culverts identified in the
permit area, with most of these overlapping the Coos independent population (Oregon Department
of Fish and Wildlife 2019¢; Chapter 2, Table 2-8). There are also two barriers classified as “other” in
the Coos population, which could be fords, weirs, debris jam, or an unknown type. Approximately 2
miles of additional modeled fish habitat is available in the permit area upstream of impassable
culverts and 3.5 miles upstream of partially blocked culverts; roughly 1.56 miles of stream exists
upstream of the “other” passage barriers types (Chapter 2, Table 2-9). Over the course of the permit
term artificial barriers will be upgraded or removed to increase the amount of habitat accessible to
coho salmon. Over the course of the permit term up to 50 culverts or bridges are expected to be
repaired, replaced, or constructed, resulting in in-water work. No more than three bridges or
culverts will be installed/upgraded in a single year. Any new and replaced stream crossings will be
designed to meet current NMFS and ODFW passage criteria to maintain upstream and downstream
fish passage. Culverts will be located and inventoried as part of the roads study and encountered
during harvest, riparian, or thinning treatments. By the end of the permit term there will be a net
increase in accessible habitat/stream miles that were previously inaccessible due to human-induced
barriers in the permit area. The location of barrier improvement(s) will be informed by the road
assessment and determined in conjunction with the Services, watershed councils, and
Implementation and Adaptive Management Committee (Chapter 7, Section 7.2.4, U.S. Fish and
Wildlife Service and National Marine Fisheries Service).

3.6.1.7 Landings

Landings are the sites to which felled logs are yarded, processed, and loaded onto trucks.
Construction, maintenance, and vacating of landings use the same techniques, are subject to the
same regulatory constraints, and typically occur at the same times as those described for road
construction, maintenance, use, and vacating. Due to the adjacency of reserves to Extensive and
Intensive allocations, landings may be located in reserves in order to conduct harvest in those
adjacent harvest units. Typically, a landing area takes up no more than 2% of a given harvest unit.
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3.6.1.8 Water Drafting and Storage

There are water developments throughout the forest (Figure 3-5), which provide a water source for
firefighting or for filling water trucks that may be on standby during prescribed burning. Some
water is used for chemical mixing. The water developments are all located at springs and have been
in place for many years. No new water developments are planned or covered as part of this HCP.
Maintenance of existing water developments, including brushing for access, maintaining the
integrity of the basin, and removal of debris or sediment are covered activities. All water
maintenance and abandonment will be performed in accordance with restrictions placed by the
Oregon FPA (OAR 629) and other applicable statutes.

3.6.2 Quarries

As noted in Chapter 2, Environmental Setting, the only surface rock outcropping in the plan area is
Tyee Formation sandstone, which is too soft to be useful in road surfacing. One quarry currently
exists in the permit area (Figure 3-5) and is used as a source of rock slope protection material; up to
two such quarries could be built and operational during the permit term. New quarries would only
be developed in the MRW. Quarry development includes the use of drills, explosives, bulldozers,
loading equipment, and trucks. Quarries typically remain active for several years. Quarry siting and
operations are compliant with requirements of the Oregon FPA (OAR 629-625-0500) and other
applicable statutes. Any new quarries would be constructed outside of CRW and MRW Reserves and
RCAs.

3.6.3 Communication Sites and Lookouts

There are two communication sites and one lookout that are leased on the Elliott State Forest to the
Oregon Department of Transportation/Oregon State Police and Coos Forest Protective Association
(Figure 3-5). These sites periodically need maintenance to remain functional. This maintenance can
consist of clearing of vegetation, including trees and shrubs, and will be overseen by the Permittee.
To protect against impacts from wildfires and to retain reliable communications in the event of
emergencies, there will be 500-foot fire breaks constructed around each of these sites, particularly
the Baldy Butte communication site on the southwest end of the forest.

3.7 Potential Research Projects

Types of potential short- and long-term research projects that could occur in the permit area are
described by OSU (Appendix C, Proposal: Elliott State Research Forest). Research activities are
divided into two types: active and passive. Active research would occur within the treatment types
and include physical manipulation of the landscape or resources that may result in altering habitat
for covered species. It could also include direct contact with covered species. Passive research is not
a covered activity (Section 3.10, Activities Not Covered).

3.8 Indigenous Cultural Use of Cedar Trees

Cedar trees provide source material for cultural practices, including canoe building, housing or
ceremonial space building, and basket weaving. Cedar restoration will be integrated into the
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priorities for RCA thinning and related riparian habitat restoration (Section 3.4.2, Harvest Types, and
Section 3.9, Conservation Strategy and Habitat Conservation Plan Implementation Activities) through
approaches to site selection for RCA thinning, as well as tree replanting and/or retention strategies.

The covered activity is the removal or selective use of individual cedar trees over 65 years of age (as
of 2020) over the course of the permit term for indigenous cultural practice. Cedar tree use includes
bark peeling and/or tree removal. Uses are limited to cultural purposes such as canoe building,
providing material for plank houses and stakes for ceremonies, basket weaving, or other cultural
practices specified by an indigenous entity’s application to the Permittee.

The following specific restrictions on Indigenous cultural practices involve cedar trees.

e Permit process. This activity will be permitted based on receipt (by the Permittee) of an
application!! from an eligible entity demonstrating compliance with the HCP.

o Eligible entities. Tribal governments or related indigenous entities with ancestral connections
to the permit area.

o Eligible geography. All allocations in the permit area.
e Purposes, thresholds and limitations:
o Cedar use and removal may not be conducted for commercial sale.

o 80 trees could be removed over the course of the permit term within RCAs; additional
individual trees from outside RCAs could also be used if consistent with:

e Sustainability and forest structure objectives for cedar in the permit area (including
cedar inventory data development).

e Location within areas or instances of:
o Blowdown/windthrow, tree mortality from wildfire or other factors.
o Roadside clearing, construction, or maintenance.
o Management to address human safety protection.

o Planned research or other treatments in the allocations in the permit area (e.g.,
extensive, intensive, restoration thinning) where the tree removal would not be
inconsistent with retention or other objectives for the planned treatment.

e Exclusion from removal if a tree is:

o  Within marbled murrelet occupied habitat or northern spotted owl core area,
unless, with concurrence from the Services, removal of the tree would not result in
take.

o Situated on a landslide-prone slope, and the Permittee determines removal of the
tree would likely destabilize conditions and promote landslide effects.

o Leaning or situated in a manner that it is likely to become an instream log in the
near future.

11 An application process will be established for receipt of applications through biennial operations planning or
other process avenues.
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o Inorder to address the range of potential cultural uses, tree size would not be limited, but
tree selection would be limited by compliance with the above criteria.

3.9 Conservation Strategy and Habitat Conservation
Plan Implementation Activities

Conservation strategy and HCP implementation activities are activities required as part of the HCP’s
conservation strategy (including the monitoring and adaptive management program) and that have
potential to result in take of one or more of the covered species. Most of the activities related to the
conservation strategy involve the same covered activities that have been detailed in previous
sections but that are applied for conservation purposes. All operations standards described in
Section 3.3, Stand-Level Treatments and Operations Standards, by Allocation, apply to covered
activities related to conservation strategy and implementation and are not repeated here. Refer to
Chapter 5, Conservation Strategy, Chapter 6, Monitoring and Adaptive Management, and Chapter 7,
Implementation and Assurances, for additional details.

3.9.1 Riparian Restoration and Stream Enhancement

Riparian restoration and stream enhancement projects will include wood placement, which may
involve tree cutting for source wood, and fall and leave trees cut in RCAs (Section 5.4.1.2, Riparian
Vegetation Management in RCAs). Cutting of source wood for stream enhancement projects will most
often be conducted in conjunction with upland harvest projects but may be conducted locally for
site-specific needs, following all applicable operations standards.

Riparian restoration and stream enhancement projects will occur directly in stream channels and
adjacent floodplains. Equipment such as helicopters, excavators, dump trucks, front-end loaders,
full-suspension yarders, and similar equipment may be used to construct projects. Given the novel
approach proposed for ELZ restoration, an initial 5-year assessment of short-term impacts will be
undertaken as described in Chapter 6, Section 6.3.4, Riparian Restoration Management, prior to
proceeding with the larger RCA restoration effort.

Beaver habitat projects may also be implemented to improve riparian habitat functioning in the few
areas of potential locations for beaver dams present in the permit area. Projects may include
installation of a beaver dam analog or habitat enhancement through selective thinning and possibly
tree and other plantings. Equipment used may include a wide variety of vehicles, heavy equipment,
and powered and nonpowered hand tools. As described in Chapter 5, Section 5.4.1, Conservation
Measure 1, Targeted Restoration and Stream Enhancement, all beaver habitat projects will be
coordinated with regional partners, ODFW, and the Services to ensure beaver management actions
fit into the larger context of salmonid recovery and statewide beaver management principles.

Riparian restoration and stream enhancement may also include road vacating, which is described in
Section 3.6.1.5, Road Vacating. Road work specific to both aquatic and upland restoration is also
described in the following section.
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3.9.2 Road Restoration and Network Reduction

Road restoration and network reduction efforts described in Chapter 5, Conservation Strategy,
involve the same activities previously described in Section 3.6.1, Road System Construction and
Management. This includes road vacating, daylighting, and drainage improvement.

The covered activity for road restoration and network reduction involves activities identical to those
described under Section 3.6.1, including use of heavy equipment, soil disturbance, and potentially
in-water work. These activities include the following.

e Road relocation/redesign

e Vacating of roads that are degrading the aquatic environment

e Road barrier upgrade and removal

e Reduction of road drainage to stream

e (Culvert or stream crossing upgrades (repair unstable crossings)
e Traffic reduction (unpaved roads)

e Increasing surface material thickness or hardness with crushed rock or paving

3.9.3 Research on Oregon Coast Coho Salmon and Their
Habitat

The permit area provides excellent opportunities to develop better scientific understanding of the
effects and biological response of natural and human-caused disturbances in forest landscapes.
Research conducted in the permit area could evaluate the effects of different forest treatments on
Oregon Coast coho ESU health, its populations, and habitat parameters important to the species. The
coho-related potential research focus in the permit area is described in Appendix C, Proposal: Elliott
State Research Forest, and may include, but not be limited to, water quality and quantity, and
landscape disturbances such as landslides, debris flows, fires, and different types of harvest regimes
to determine how these actions affect Oregon Coast coho and its habitat. Most of the specific
activities required to conduct such research have already been described in conjunction with the
research design.

As described in Section 3.3.7.2, Variation in Widths of Riparian Conservation Areas, specific size and
configuration of the different RCA components in the respective stream types depends on the level
of potential wood delivery needed to attain the outcomes-based wood recruitment objective, by
independent coho population. Modeling and monitoring will ensure that the RCAs employed in the
MRW are adequate to achieve Objective 3.1 for each independent population of Oregon Coast coho
ESU (Chapter 6, Monitoring and Adaptive Management). The use of RCAs could allow researchers to
test the effectiveness of buffer combinations relative to tradeoffs with other social and ecological
attributes, such as habitat, accessibility, and fiber yield on Oregon Coast coho ESU. Several different
wood recruitment strategies, all of which meet the biological goals and objectives, could allow
experimentation to test buffer effectiveness and tradeoffs with other values, and their effects on and
benefits to Oregon Coast coho ESU. Wood recruitment will be tracked as part of the monitoring and
adaptive management plan described in Chapter 6.
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The Implementation and Adaptive Management Committee, described in Chapter 7, Section 7.2.4,
U.S. Fish and will participate in research and monitoring planning conversations as they pertain to
coho and its habitat.

Monitoring of coho salmon in the permit area will occur as part of the research design to evaluate
effects of the various treatments on the population using various demographic measurements. For
example, juvenile coho density will be monitored in streams subject to RCA thinning (treatment) as
well as untreated streams (controls). These stream reaches would likely be monitored prior to and
following treatment for a predetermined amount of time based on the research design. Only reaches
with gradients less than 6% would be sampled as coho do not occupy reaches in steeper areas. No
more than 10,000 square meters will be sampled annually and will likely be equally split among
treatment and control reaches. Sampling for coho will be conducted via electrofishing by qualified
and trained biologists, and NMFS (2000) electrofishing guidelines will be adhered to during all
sampling activities. Sampling will occur during ODFW designated in-water work windows (Oregon
Department of Fish and Wildlife 2023), which ensure juvenile coho are exclusively sampled because
other life stages are not present. If sampling needs to occur outside of established work windows,
appropriate approvals from ODFW and NMFS will be required. All sampled juveniles will be
anesthetized, weighed, and measured before being released back into the sampled stream. All
sampled juveniles will be recorded and reported as part of the reporting requirements for this HCP.

3.94 Research on Northern Spotted Owls and Marbled
Murrelets and Their Habitat

Research on northern spotted owls, marbled murrelets, and their habitat could be conducted to
explore methods for increasing the likelihood of achieving old forest structure, increasing species
diversity, and creating complex early seral forests from dense, young (65 years old and younger as
of 2020), single-species plantations. This approach takes advantage of recent findings from various
studies that investigated the possibility of accelerating development of late-successional stand
structures and compositions (Bauhus et al. 2009), including demonstration of ecosystem
management options, density management studies, young stand thinning diversity studies, and
others (for a summary of studies, see Monserud 2002; Poage and Anderson 2007; Puettmann et al.
2016).

This research would be conducted using the covered activities described previously, including
thinning and regeneration harvest of plantations and associated experiments to study alternative
approaches to accelerating old forest structure and habitat for northern spotted owls and marbled
murrelets. Some research on northern spotted owls and marbled murrelets could also involve tree
climbing. An Implementation and Adaptive Management Committee will participate in research and
monitoring planning conversations as they pertain to northern spotted owls and marbled murrelets
and their habitat.

Research that would require handling of individual northern spotted owls or marbled murrelets or
other potentially harmful activities are not covered activities because the specific methods,
intensity, frequency, and duration of such activities have not yet been defined at the level needed to
identify effects and issue take permits. ESA compliance for research that requires handling of
northern spotted owls or marbled murrelets will be conducted under an approved scientific
collectors’ permit; take associated with those activities will be tracked to the collectors permit and
not the HCP.
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3.9.5 Habitat Enhancement for Northern Spotted Owls and
Marbled Murrelets

The research design includes conducting treatments and experiments to restore and enhance
conservation value in established plantations by transitioning stands to older, more complex forests,
as well as accelerating the development of other stands into habitat for northern spotted owls and
marbled murrelets. These treatments may occur in any of the allocations but will be very limited in
Intensive allocations and are most likely to occur in CRW and MRW Reserve allocations, with limited
use in other allocations. Habitat enhancement would involve covered activities already described—
including commercial and precommercial thinning (Section 3.4.2.2, Thinning,) and associated
temporary roads, landings, and equipment (Section 3.6.1, Road System Construction and
Management). All stand-level operations standards described previously apply (Section 3.3, Stand-
Level Treatments and Operations Standards, by Allocation).

The Implementation and Adaptive Management Committee will participate in research and
monitoring planning conversations as they pertain to enhancing northern spotted owl and marbled
murrelet habitat.

3.9.6 Survey and Monitoring Requirements

Some conservation measures described in Chapter 5, Conservation Strategy, require pre-harvest
surveys for northern spotted owls and marbled murrelets. In addition, as detailed in Chapter 6,
Monitoring and Adaptive Management, HCP implementation includes multiple monitoring activities
to determine compliance with the HCP and effectiveness of conservation measures. The following
provides an overview of survey and monitoring activities covered by this HCP.

¢ Turbidity monitoring. The Permittee will install paired turbidity monitors upstream and
downstream of a representative sample of roads that cross a fish-bearing stream and/or RCA
thinning units to monitor changes in instream turbidity following the construction of new, and
maintenance of existing, haul roads. See Chapter 6, Section 6.3.1, Turbidity Monitoring, for more
detail.

o Water temperature monitoring. Recording thermographs will be placed in key watersheds
where data will help address water temperature questions at the coho independent population
level. See Chapter 6, Section 6.3.2, Water Temperature Monitoring, for more detail.

¢ Instream habitat monitoring. Stream monitoring will be generally consistent with Hankin and
Reeves (1988), which is a continuous survey of habitat units along the entire length of the
sampled stream. Surveys involve walking in the stream channel and taking measurements using
instruments. Monitoring may include insect searches, which may require some movement of
substrates. See Chapter 6, Section 6.3.3, Instream Habitat Monitoring, for more detail.

¢ Riparian restoration monitoring. The Permittee will assess a limited area of initial RCA
thinnings along fish-bearing and non-fish-bearing streams to assess effects of RCA management.
Monitoring will be similar to what is described previously for instream habitat monitoring. See
Chapter 6, Section 6.3.4, Riparian Restoration Monitoring, for more detail.

¢ Landslide monitoring. The Permittee will inventory landslides in the permit area via remote
sensing tools (e.g., satellite imagery, LiDAR) and geographic information systems (GIS) and
direct reporting. See Chapter 6, Section 6.3.5, Landslide Monitoring, for more detail.
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e Terrestrial habitat monitoring. The terrestrial monitoring methods will rely on the most
current scientifically accepted protocols. In general, these will involve a combination of desktop
activities such use of remote sensing tools (e.g., satellite imagery, LiDAR) and GIS and stand-
level data collection. Stand-level surveys generally involve a surveyor walking through a stand
and measuring forest attributes via sample plots or transects. See Chapter 6, Section 6.4.1,
Habitat Monitoring, for more detail.

¢ Northern spotted owl monitoring. One-third of the 22 northern spotted owl sites in the
permit area will be monitored each nesting season; therefore, all of the historic nesting
territories will be monitored every 3 years. Searches for new northern spotted owl nest sites
will be completed in the same one-third of the forest where nesting activity surveys are being
completed in a given year. Northern spotted owl survey methods will follow USFWS-accepted
methods, which are currently conducted by trained surveyors playing back recorded calls to
elicit responses from northern spotted owls. Automated monitoring units will also be installed
as part of the monitoring effort and could be used for monitoring, should that method prove
effective. See Chapter 6, Section 6.4.4.1, Northern Spotted Owl, for more detail.

e Marbled murrelet monitoring. Monitoring of marbled murrelets will be conducted using
passive acoustic sampling, as described by Borker et al. (2015). Until it can be established that
acoustic sampling accurately detects occupied areas, and until such protocols for such passive
surveys are accepted by USFWS, field surveys following standard USFWS-accepted survey
protocols (currently Pacific Seabird Group 2024a,b ) will be used to verify acoustical surveys or
to calibrate automated systems. Monitoring will be prioritized in modeled potential habitat and
in stands that are developing into habitat for marbled murrelets, due to either active or passive
management. See Chapter 6, Section 6.4.4.2, Marbled Murrelet, for more detail.

3.9.7 Barred Owl Management and Research

The Permittee will collaborate with USFWS as well as other federal and state management agencies
to design and implement appropriate barred owl management in the permit area in support of
federal management strategies for northern spotted owl. In addition, the Permittee will work to
coordinate with adjacent and/or nearby landowners and management agencies on a potential
broader-scale approach where barred owl management outside the permit area can assist barred
owl management in the permit area, and vice-versa.

Barred owl management activities may include lethal and nonlethal removal techniques, or a
combination of the two approaches. The lethal approach involves attracting territorial barred owls
with recorded calls and shooting birds that respond when they approach closely. The nonlethal
approach involves attracting territorial barred owls with a recorded call and catching the
responding birds in nets or other trapping devices. The birds are then transported to temporary
holding facilities, checked for injuries or other health concerns, stabilized, and transported to
permanent facilities or release locations.

The Migratory Bird Treaty Act and other state and federal legal compliance associated with barred
owl management and research will be obtained separately as needed. Take of barred owl associated
with management activities will be tracked to the collectors permit and not the HCP.
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3.10 Activities Not Covered

Some activities are not covered under the HCP because they do not meet the criteria described in
Section 3.1, Introduction, including activities that are outside the control of the Permittee. In
addition, for some activities, such as recreational activities and infrastructure, there are insufficient
details regarding their intensity, duration, location, and extent, as planning is still underway as part
of the Forest Management Plan effort. ESA compliance for activities not covered will be achieved
through either take avoidance or through an amendment of the HCP and ITP (Chapter 7, Section
7.6.2, Permit Amendments).

The following activities are not covered under this HCP.

o Recreational activities and infrastructure. Recreational activities are not a covered activity
under this HCP. Recreation use is a year-round activity and is unrestricted except in cases where
roads are gated and locked to limit access to capital facilities such as transmission towers.
Current information regarding recreational use is limited, but overall use is relatively low due to
the remote location and there being no established hiking trails or developed campgrounds.
Development of recreational trails and infrastructure has not yet been planned, although
recreation is an important aspect of the Forest Management Plan, which will be prepared for
consistency with the HCP, and any additional ESA permit coverage would be obtained, as needed
through an amendment of the HCP and incidental take permit (Chapter 7, Section 7.6.2, Permit
Amendments). Individual actions of members of the public are not covered, whether or not those
activities are conducted in a manner that complies with applicable law. This includes, but is not
limited to, hunting, fishing, shooting, driving automobiles or OHVs, firewood harvesting, hiking,
swimming, and wading. DSL assumes that these activities in the permit area would follow all
applicable state regulations (e.g., hunting and fishing licenses, all-terrain vehicle [ATV] permit).

o Firewood collection. Firewood collection would occur under a DSL-issued permit. Permits
restrict collection to downed trees and roadside debris within 10 feet of road shoulders and
landings, or within 25 feet of recent clearcut units. Debris will be kept out of streams, roads, and
ditch lines.

e Grazing permit. The single grazing lease on the ESRF is 43 acres and 67 Animal Unit Months of
riparian meadow in the Big Creek drainage, T23S R 11W Section 6. The lease area is used in
conjunction with adjacent private lands and was established to help facilitate winter habitat for
elk. It has been under lease since 2007, and the current lease expires in February 2034, and has
the option for a 10-year renewal term-putting it out to 2044. The riparian areas in this leased
area are fenced, thereby minimizing adverse impacts from cattle or ungulates.

o Pesticide!? use. Pesticide application using either aerial application methods (i.e., fixed-wing
airplane, helicopter, unmanned aerial system) or ground-based methods is not a covered
activity under this HCP. The Permittee may still apply pesticides in the permit area but will do so
in compliance with the ESA through take avoidance.

o Fire suppression. Fire suppression is not a covered activity because of the difficulty in defining
the extent, location, and intensity of fire and the overall rarity of fire in the moist conditions of

12 As defined by EPA, a pesticide is any substance or mixture of substances intended for preventing, destroying,
repelling, or mitigating any pest, any substance or mixture of substances intended for use as a plant regulator,
defoliant, or desiccant, and any nitrogen stabilizer (U.S. Environmental Protection Agency 2024).
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the permit area. The last major wildfire in the plan area occurred in 1868 (Coos Bay Fire), which
burned approximately 90% of the plan area. Since then, fires in the plan area have been rare and
very small (up to several acres), owing to the strong coastal fog and mild maritime climate, low
public use (limiting the most common form of ignition), and rapid responses when fires do
break out. It is not possible to state the frequency or magnitude of fire suppression activities.

Easement use. Certain parties have easements providing access and use of lands in the plan
area. Uses of lands in the plan area by easement holders or other parties who are not
representatives of, or contractors to, the Permittee are not covered activities.

New water developments. Water developments for drafting and other uses are all located at
springs, have been in place for many years, and are managed by the Coos Forest Protection
Association. No additional water developments have been included as covered activities to be
accounted for in this HCP.

Research involving handling or other disturbance to covered species. For any research that
requires capturing northern spotted owl, marbled murrelet, or other invasive techniques, ESA
compliance will be completed separately from this HCP, although specifications may be added to
the HCP in consultation with the Services as part of the amendment process described in
Chapter 7, Implementation and Assurances.

Passive research. Passive research is observational research where the researcher is applying
techniques to detect changes in the environment but without physical manipulation of the
environment itself. Passive research is not a covered activity because this type of research
would not affect covered species in ways that would likely rise to the level of take.

Permit coverage. Use of lands in the permit area by easement holders or other parties who are
not Permittee representatives, contractors, or other government or state agencies conducting
research or survey activities supporting HCP implementation is not a covered activity.
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4.1 Introduction

This chapter presents the analysis of effects of the covered activities on each covered species and
their habitat in the permit area. The effects analysis describes sources and types of take, the amount
of projected take, the impacts of the taking of individuals on population levels, the beneficial and net
effects of the conservation strategy, and effects on designated critical habitat (for those covered
species that have designated critical habitat in the permit area).

4.2 Regulatory Context

This effects analysis includes mandatory elements of a habitat conservation plan (HCP) and
information necessary for the U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries
Service (NMFS) (together, the Services) to make their findings for issuance of their permits. Sections
of the federal Endangered Species Act (ESA) relevant to this effects analysis are as follows.

e Section 10(a)(2)(A)(i) requires, among other requirements, that an HCP specify the impacts on
covered species that will likely result from the taking.

e Sections 10(a)(2)(B)(ii) and (iv) state that the Services may only issue an incidental take permit
(ITP) if, among other requirements, the applicant will minimize and mitigate impacts to the
maximum extent practicable, and the taking will not appreciably reduce the likelihood of the
survival and recovery of the species in the wild.

The Habitat Conservation Planning and Incidental Take Permit Processing Handbook (HCP
Handbook) (U.S. Fish and Wildlife Service and National Marine Fisheries Service 2016) recommends
that an HCP also include information to support the Services’ intra-agency consultation process
under Section 7 of the ESA. As such, this chapter also includes a cause-and-effect analysis that
describes the pathways of how covered activities may affect covered species and associated critical
habitat.

4.3 Approach and Methods

4.3.1 Determining and Defining Effects

The effects analysis includes general cause-and-effect analyses to develop habitat-based take
estimates to inform the Services’ Section 10 process. The approach used in this HCP generally
follows the effects pathway model described in the HCP Handbook, by which covered activities
(Chapter 3, Covered Activities) and conservation measures (Chapter 5, Conservation Strategy) are
subdivided into their individual components that, in total, may be needed to complete the covered
activity or conservation measure.
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The effects pathway model follows the chain of causation to effects, starting with the covered
activities and associated components and stressors to resource needs of the affected species. The
model then considers the behavioral and physical responses of individuals to those stressors and
associated biological effects (e.g., reduced reproduction or survival). Next, the model considers how
the biological effects on individuals would translate into population-level effects on numbers and
distribution. The effects pathway model is not a quantitative computer model, but rather the HCP
Handbook’s recommended approach to systematically thinking through effects. Using the effects
pathway model helps identify how covered activities may affect species, and this helps determine
the source, amount, and type of take.

4.3.2 Methods and Metrics for Calculating Take

The Oregon Department of State Lands (DSL, the Permittee) has determined that proposed covered
activities may result in take of one or more of the covered species and, therefore, is applying for
ITPs. ESA defines take as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or
to attempt to engage in any such conduct (16 United States Code 1532(19)).

The Permittee is seeking an ITP for covered activities that may harm covered species. Harm in the
definition of take in the ESA means an act that kills or injures wildlife. Such an act may include
significant habitat modification or degradation where it actually Kkills or injures wildlife by
significantly impairing essential behavior patterns, including breeding, feeding, or sheltering (50
Code of Federal Regulations 17.3).

According to the HCP Handbook, the HCP must include defined units to quantify impacts in terms of
taking a number of affected individual animals or acceptable habitat surrogate units in the permit
area. These same units are used in the ITP to specify the authorized levels of incidental take.

The Services have found that, in many cases, the biology of the listed species or the nature of the
proposed action makes it impractical to detect or monitor take of individuals of the listed species
(80 Federal Register [FR] 26832). In those situations, evaluating impacts on a surrogate such as
habitat, ecological conditions, or similar affected species may be the most reasonable and
meaningful measure of assessing take of listed species. A habitat-based approach is a common
practice of the Services in biological opinions and in the development of HCPs (U.S. Fish and Wildlife
Service and National Marine Fisheries Service 2016). Such is the case for this HCP, where the
Permittee has established habitat surrogate units for covered species.

4.3.2.1 Terrestrial Covered Species

For both northern spotted owl (Strix occidentalis) and marbled murrelet (Brachyramphus
marmoratus), surrogate measures of take have been quantified by considering the following
categories of effects and associated metrics. Details regarding the assumptions and calculations
made to determine these effects and metrics are specified in the Sources, Types, and Amount of Take
sections for each species.

¢ Nestsite disturbance. While known nesting locations would be avoided during critical nesting
periods, covered activities could disturb nesting locations of which the Permittee is unaware.
The amount of such unintended nest site disturbance is presented in terms of the acres of
known or potentially unknown nesting habitat that would be exposed to potentially harmful
levels of disturbance during the critical nesting periods, based on USFWS guidelines. This
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amount is presented in an estimate of total acres per year of adjacent lands that could be
exposed to levels that exceed USFWS guidelines.

o Nest destruction. As with disturbance, the conservation strategy was developed to avoid or
minimize direct destruction of any northern spotted owl or marbled murrelet nest sites, but the
potential exists for destruction of nests that the Permittee is unaware of because the monitoring
program is not sufficient to provide full “clearance” surveys to document the absence of
northern spotted owls. The amount of such unintended destruction of nest sites is presented as
the amount of potential nest habitat that could be harvested during the critical nesting period,
presented in an estimate of total acres of habitat subject to intensive and extensive harvest over
the permit term.

o Direct mortality. The Permittee does not anticipate direct mortality due to collisions with
vehicles associated with covered activities. However, since such mortality cannot be ruled out
over the permit term, the HCP assumes a maximum of such mortality events and includes these
elements in the monitoring and adaptive management program.

o Existing habitat loss. This metric includes the amount of habitat present, using the habitat
definitions described in Chapter 2, Environmental Setting, that will be subject to habitat removal
or degradation from harvest treatments.

o Ingrowth habitat loss. As a long-term plan, the HCP anticipates harvest of habitat that will
develop over time. The metric for measuring ingrowth habitat lost is acres, which is presented
as maximum amounts of potential habitat that could mature in a model based on 10-year
intervals over the permit term.

o Edge effects (marbled murrelet only). Edge effects on nesting marbled murrelets (including
predation and microhabitat changes) have been measured as a not to exceed limit, using a
Habitat Suitability Index (HSI) developed by Oregon State University (OSU).

4.3.2.2 Oregon Coast Coho

For Oregon Coast coho (Oncorhynchus kisutch), the take estimate is based on the proportion of each
independent population in the permit area and the acres of projected harvest levels and amount of
other covered activities in the watersheds that overlap with each independent population in the
evolutionarily significant unit (ESU). Habitat effects for each species were evaluated based on the
types of treatments allowed in the allocations described in Chapter 3, Covered Activities, and shown
in Figure 3-1. Across the allocations, there are four categories of treatments and operations
standards that can be implemented across the permit area: intensive treatments, extensive
treatments, restoration thinning treatments, and no treatment. Within partial subwatersheds,
shorter rotations (minimum 50 years) for intensive treatments in Flexible allocations may result in a
slight increase in disturbance compared to intensive treatments in Intensive allocations, which
would have a minimum rotation of 60 years. Increased effects would be limited and unlikely to
notably increase effects compared to intensive treatments in Intensive allocations. Therefore,
intensive treatment in Intensive and Flexible allocations are grouped and considered together.

Additionally, there are subwatershed-level retention targets and harvest limits for extensive
treatments (20 to 80% of original pre-harvest stand density?! at the subwatershed level over the
permit term) that are consistent across all allocations. Other allocations have more protection,

1 Stand density prior to initial thinning or harvest under this HCP.
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including Flexible Extensive, which could have longer than 100-year harvest rotation, and Flexible,
which are considered as subject to intensive treatments. Therefore, extensive treatments in
Extensive and Flexible Extensive allocations are grouped and considered together.

The coho analysis considered the research design requirement for each acre of intensive harvest to
be matched by an acre of reserve at the subwatershed level in full watersheds. While partial
watersheds do not have this requirement, due to their limited acreage (Chapter 3, Section 3.2.2,
Intensive Allocations) and the harvest caps (Chapter 3, Section 3.4.1, Protected Timing and Amount of
Harvest) the effects of intensive treatments in partial watersheds are expected to be comparable to
those described for intensive treatments in full watersheds.

4.3.2.3 Treatment Acreages by Allocation

The effects analyses presented in Sections 4.4 through 4.6 discuss effects by treatment rather than
allocation because the same treatment types occur across multiple allocations. Table 4-1 shows the
acreage of each treatment by allocation in the permit area.

Table 4-1. Treatment Acreages by Allocation in the Permit Area

Treatment Allocation Acres
Intensive Intensive 9,912
Flexible 5,899
RCA 0
Total 15811
Extensive Extensive 10,870
Volume Replacement 943
Flexible Extensive 819
Flexible 801
RCA 0
Total 13,433
Restoration Thinning CRW Reserve 7,038
MRW Reserve 2,164
CRWRCA? 3,013
MRW RCA 2 2,906
Total 15,121
No Treatment CRW Reserve 16,828
CRW RCA 6,692
MRW Reserve 9,821
MRW RCA 3,413
Flexible 2,187
Total 38,941
All Treatments Grand Total 83,306

a Although allocated to restoration thinning, only 1,200 acres of RCAs could undergo such treatment (Chapter 3,
Section 3.3.7.4, Operational Standards for Restoration Thinning in Riparian Conservation Areas).

CRW = conservation research watersheds; MRW = management research watersheds; RCA = riparian conservation
area
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In addition to timber harvest, the quantity of acres affected includes all covered activities that would
occur within each designation, as described in Chapter 3, Covered Activities.

4.3.3 Determining Impact of Taking

The impact of the taking considers effects with avoidance and minimization measures in place.
Beneficial and net effects of conservation actions are described in Chapter 5, Conservation Strategy.
The impact of taking considers the population-level effect. Per the HCP Handbook, determining
impacts of take consists of defining the context, intensity, and duration of take identified. Context is
the setting in which the impact of the take analysis occurs. Intensity is the severity of the impact and
is defined in this HCP as the percentage of the independent populations of the ESU affected for
aquatic covered species and the quantity and degree to which habitat will be affected for both
terrestrial and aquatic covered species. The duration of effects is also considered when determining
the impact of the take.

4.3.4 Determining Effects on Critical Habitat

Evaluating effects on critical habitat is not a requirement for an HCP, but DSL is providing some
quantified descriptions of anticipated effects on designated critical habitat to inform the public and
assist the Services in developing the Section 7 biological opinion.

Critical habitat has been designated in the permit area for Oregon Coast coho, northern spotted owl,
and marbled murrelet. Effects on critical habitat of terrestrial species are evaluated by determining
and quantifying the area (in acres) of effects on lands within designated critical habitat units,
including the current condition of the lands and their characterization in species habitat value
(based on habitat modeling) and known occupancy. Effects on critical habitat for aquatic species are
evaluated by quantifying the extent of effects within designated critical habitat units. No formal
determinations of adverse modification are made in this HCP, as such determinations will be made
by the Services through their biological opinions.

4.4 Effects Analysis for Northern Spotted Owl

4.4.1 Sources, Types, and Amount of Take

4.4.1.1 Nest Site Disturbance

While known northern spotted owl nesting locations (as identified through monitoring or historic
records) will be avoided during critical nesting periods, covered activities could disturb nesting
locations that the Permittee has not detected as part of the species monitoring commitments
described in Chapter 6, Section 6.4.2.1, Northern Spotted Owl Surveys. The HCP monitoring program
is not sufficient to provide full “clearance” surveys to document the absence of northern spotted
owls according USFWS guidance. Sources of such disturbance would include any noise-generating
activities, including timber harvest, thinning, and road work (Chapter 5, Table 5-5).

This effects analysis assumes take could occur through disruption of nesting activities at nest sites
that the Permittee is unaware of, resulting in harm (reduced fitness) of young or adult northern
spotted owls. Such take could occur in areas subject to intensive and extensive treatments or in
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reserve thinning units when activities are within the distances believed to cause disturbance
(Chapter 5, Table 5-5).

The amount of potential unintended nest site disturbance is presented in terms of acres of known or
potentially unknown nesting habitat that could be exposed to potentially harmful levels of
disturbance during the critical nesting periods, based on USFWS guidelines (Chapter 5, Table 5-5).
Many assumptions are required to make any reasonable prediction regarding the amount of
inadvertent nest site disruption that may occur over the permit term. One key factor—the
population size of spotted owls and of barred owls (Strix varia)—cannot be predicted due to the
uncertainty of future population trends for these species in areas outside the control of the
Permittee. For this assessment, a conservative estimate has been developed by estimating the extent
of covered activities conducted within 65 yards of suitable nesting habitat for northern spotted owl
because such activities have the potential to disturb nesting owls, including disturbance that rises to
the level of take (known as disruption).

Due to the lack of a projected harvest schedule and much uncertainty regarding the timing, location,
and extent of harvest and other covered activities, this HCP considers a maximum amount of area
that would be subjected to potential disruption effects. Based on the annual acreage harvest cap of
1,000 acres, plus an additional maximum of 300 acres allowed for restoration thinning (Section
3.4.1, Projected Timing and Amount of Harvest), and assuming an average harvest patch size of 20
acres, a reasonable expected number of harvest patches per year would be 65. The total area outside
of these harvest units but within a 65-yard buffer zone would be approximately 1,200 acres of
adjacent lands exposed to potentially harmful disturbance per year (assuming a round configuration
for calculation purposes; anything other than a circle would result in slightly more disturbance).
This represents the area of potential effects, where essential behaviors of nesting northern spotted
owls adjacent to the harvest stands could be disrupted if harvest operations occur during the critical
nesting period. The proportion of this disturbance zone that contains suitable habitat actually
occupied by unknown (unsurveyed) northern spotted owl nest sites is likely to be lower than these
estimates, based on the most recently available information on northern spotted owls on the Elliott
State Forest.

In addition to timber harvest, slash burning and prescribed burning for site preparation have the
potential to disturb nesting owls if such nest sites have not been discovered during monitoring.

4.4.1.2 Nest Site Destruction

Timber harvest and associated road work are the primary risks to nest site destruction. The HCP
strategically prioritizes protecting high-quality habitat at the 22 northern spotted owl sites with
recent and long-term occupancy, as detailed in Chapter 2, Environmental Setting. The Permittee will
permanently safeguard these sites and seasonally protect any nests found via monitoring
(Conservation Measure 1). However, there is no commitment to protect habitats around new nest
sites identified in post-2016 surveys or during the permit's duration.

As described for disturbance of nest sites, the monitoring program is not sufficient to provide full
clearance surveys to document the absence of northern spotted owls. Therefore, this effects analysis
assumes take could occur through direct removal of a nest site, either during active nesting or
outside of the nesting period. Such effects would result in reduced reproduction success, potential
direct mortality of eggs or nestlings, and long-term removal of a site selected for nesting by northern
spotted owls. Such take could occur in areas subject to intensive and extensive harvest.
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The ITP will authorize the incidental take of nest sites outside of the 22 northern spotted owl sites.
Based on the commitments outlined in Chapter 3, Covered Activities, and Chapter 5, Conservation
Strategy, and on existing habitat, such take has the potential to occur on approximately 19% of the
nesting and roosting habitat (26% total nesting, roosting, and foraging habitat) in the Elliott State
Research Forest (ESRF); the remainder is protected by other conservation commitments such as
reserves, riparian conservation areas (RCAs), or species commitments (Table 4-2). Areas of
ingrowth habitat will also be harvested, particularly in extensive treatment areas that will contain
more forest structure due to higher retention and longer growing periods before harvest. Such
harvest could result in the inadvertent destruction of nest sites in any of the 13,433 acres where
extensive treatments are planned.

New owl nesting locations are expected to be identified through the species monitoring program
outlined in Chapter 6, Monitoring and Adaptive Management. Direct disturbance of any actively
nesting owls that are detected will be avoided through seasonal restrictions described in Chapter 5,
Conservation Strategy. However, it is possible that new owl nest sites could remain undetected and
be harmed either directly through harvest or indirectly through noise disturbance. The conservation
strategy has been developed to minimize the likelihood of such taking while not committing the
Permittee to conduct project-specific surveys that require multi-year efforts.

As described in Chapter 6, Monitoring and Adaptive Management, the Permittee will be conducting
ongoing monitoring of northern spotted owls, including use of passive acoustic recording devices.
All suitable and highly suitable nesting/roosting habitat in the permit area will be surveyed every 3
years so surveys will cover essentially one-third of all potential nesting, roosting, and foraging
habitat each year (Chapter 3, Section 3.9.6, Survey and Monitoring Requirements). Distribution of
acoustic recording devices in additional locations, beyond known activity centers, will allow the
Permittee to determine when northern spotted owl begins to use new locations and to generally
track long-term trends in nesting activity in the permit area. This strategy aligns with ecological
survey methodologies that emphasize systematic, periodic monitoring to track wildlife populations
in large landscapes (Miller et al. 2012; Johnson et al. 2009).

Passive acoustic recording devices, a component of this program, enhance overall detection
capabilities. Studies have shown that passive acoustic monitoring, like that employed in this
program, can be effective in avian monitoring, offering a more extensive coverage than traditional
survey methods alone (Duchac et al. 2020; Furnas and Callas 2015).

While this approach does not strictly conform to USFWS's clearance survey protocols, it represents a
rational compromise given the extensive area to be monitored and the practical constraints of long-
term monitoring. The selected methodology increases the probability of identifying new nest sites,
particularly in areas showing habitat improvement. However, the possibility exists for some newly
established, yet undetected, nesting sites to be inadvertently affected. The intent is to minimize this
risk through consistent, comprehensive monitoring. This approach is a pragmatic response to the
challenges of large-scale ecological monitoring, balancing thoroughness with feasibility, as
underscored in wildlife management literature (Thompson et al. 1998).

4.4.1.3 Disturbance and Direct Mortality from Road Use

Road use associated with covered activities (harvest equipment, hauling, research, administrative,
forest work crews) could result in direct effects, including noise disturbance from covered activities
and direct mortality due to vehicle collisions.
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Noise from commercial vehicle traffic could disturb nesting spotted owls, although any nest sites
near roads would have been established in the presence of roads because no new roads have been
constructed in recent years. The types of reactions that spotted owls could have to vehicle noise are
those that USFWS considers to have a negligible impact, and include flapping of wings, turning of a
head toward the noise, hiding, and assuming a defensive stance (U.S. Fish and Wildlife Service
2003).

Little information is available in the scientific literature regarding the death or injury of northern
spotted owls from collisions with vehicles. Forsman et al. (2002) reported that for 122 cases where
researchers were able to infer a cause of death of northern spotted owls, predation accounted for
68% of the mortality (83), followed by starvation at 26% (32) and accidents at 6% (7). Of accidental
deaths, vehicle collisions accounted for four of the seven cases. In addition, northern spotted owls
are most active at night, when vehicle traffic is significantly lower or nonexistent. In addition,
vehicle speeds are likely relatively low on most of the winding gravel roads in the Elliott State
Forest, particularly at night.

Therefore, while northern spotted owl collisions with vehicles could occur during the permit term,
they are not anticipated to be a significant source of take from covered activities due to the low level
of vehicle use, generally low speeds, and rarity of such collisions.

44.1.4 Nesting, Roosting, and Foraging Habitat Harvest and Thinning

The covered activities described in Chapter 3, Covered Activities, together with conservation
measures and conditions on covered activities described in Chapter 5, Conservation Strategy, are
intended to maintain core area and home range habitat for historic nesting territories and result in a
net increase in the quality and quantity of northern spotted owl habitat over the 80-year permit
term. However, over the course of the permit term, localized harvest, thinning, road construction
and maintenance, and other covered activities will directly remove or otherwise modify northern
spotted owl habitat. Of the covered activities described in Chapter 3, the primary source of habitat
loss and modification and associated take over the permit term is projected to be the full suite of
thinning and timber harvest techniques used in contemporary forestry. Supporting management
and infrastructure activities, including construction of access roads and landings, will also affect
northern spotted owls. Other sources of northern spotted owl habitat modification include any tree
removal associated with covered activities such as road system construction and management,
quarry development, landings, temporary roads, maintenance and use of existing water drafting and
storage, and hazard tree removal (conducted as part of stand-level treatments or other covered
activities).

Modification of habitat by covered activities is anticipated to result in the following stressors on
northern spotted owls.

e Remove large trees and associated canopy cover required for nesting.
o Eliminate perches, canopy cover, and multiple canopy layers required for roosting and foraging.
e Reduce available prey that is associated with high levels of forest structure.

e Increase the presence of competitors (reducing prey) and predators (displacing, chasing, killing)
that can use habitats modified by timber harvest, including great horned owls (Bubo
virginianus), barred owls, and corvids.
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o Fragment habitat so that habitat patches become inaccessible or require additional effort and
predation risk to access for nesting, roosting, foraging, or movement.

e C(Create habitat that reduces the resilience of spotted owls to barred owl competition, including
the ability to find suitable nesting, roosting, and foraging habitat to occupy, and prey to
consume.

Behavioral responses to such changes by individual northern spotted owls may include individuals
traveling farther to find prey, shifting core use areas, and abandoning nesting territories.

All these stressors and associated behavioral responses may result in an ultimate physical response
of reduced physical fitness due to increased energy expenditure (e.g., stress, increased time spent
moving or hunting) and reduced energy capture (prey). These energy costs can result in an energy
deficit that translates into biological effects, including reduced physical fitness, reproduction, and
survival of individual northern spotted owls. Take, in the form of harm, would occur when energy
deficits result in reduced nesting successes or mortality of adults through starvation, exposure
(heat/cold/rain), disease, or predation.

The degree of habitat modification anticipated to occur is closely associated with the treatments
described in Chapter 3, Covered Activities, as described in the following sections.

Intensive Treatments

Forest stands meeting the definition of northern spotted owl habitat, as per Davis et al. (2016), will
be harvested in intensive treatment areas, which are comprised primarily of existing even-aged
Douglas-fir (Pseudotsuga menziesii) plantations. This involves clearcut harvesting techniques
suitable for the terrain. The overall result of these intensive treatments would be forest stands that
lack sufficient forest structure and composition for northern spotted owl nesting, roosting, and
foraging.

Intensive treatment in the northern spotted owl habitat is projected to result in harvest of 2,778
acres (8%) of modeled highly suitable and suitable nesting/roosting habitat (as of 2020) (Table 4-
2). Additionally, 4,133 acres (22%) of foraging habitat would also be affected by this treatment type.
In total, the intensive treatment approach would harvest 6,910 acres (13%) of modeled habitat in
the permit area. Intensive treatments are not anticipated to result in nest site destruction as
northern spotted owl nesting habitat is not anticipated within stands younger than 65 years (as of
2020). However, disturbance of nests in older stands that are directly adjacent to intensive
treatments is possible, as is reduced fitness in northern spotted owls that relied upon these stands
for foraging. Therefore, as northern spotted owl occupancy is assumed to be unknown at the time of
intensive treatments, the Permittee is disclosing that the 6,910 acres of modeled habitat would be
subject to intensive treatments. However, the modeled habitat overlap with the Douglas-fir
plantations subject to intensive treatments is acknowledged as an artifact of landscape-level
modeling, and these habitats are not considered suitable nesting habitat for the northern spotted
owl because they are young and even-aged stands (Chapter 3, Section 3.3.2, Intensive Allocations). As
such, no stands that are greater than 65 years of age (as of 2020) will be harvested using intensive
treatments and the minimum rotation age of 60 years or less suggests little to no ingrowth habitat is
expected to be intensively harvested over the permit term.
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Table 4-2. Northern Spotted Owl Habitat ? by Potential Treatment Type and Approximate Amount
Available for Harvest

Nesting/Roosting Habitat Foraging Only
Highly Suitable + Suitable Marginal Total Modeled Habitat
Percent of Percent of Percent of

Treatment Type b Acres Total Acres Total Acres Total
No Harvest 26,582 76% 7,656 41% 34,238 63%
Restoration 1,913 5% 3,587 19% 5,500 10%
Thinning
Extensive <65 1,887 5% 2,759 15% 4,647 9%
Extensive >65 1,982 6% 648 3% 2,631 5%
Intensive <65 2,778 8% 4,133 22% 6,910 13%
Total 35,142 100% 18,783 100% 53,925 100%
Extensive + 6,647 19% 7,540 40% 14,187 26%
Intensive ¢

aFor this assessment, areas rated and mapped as highly suitable and suitable by Davis et al. (2016) were considered
suitable nesting and roosting habitat; areas rated and mapped as marginal were considered suitable foraging habitat; and
areas rated and mapped as highly suitable, suitable, and marginal were are all considered suitable dispersal habitat
(dispersal habitat also includes unsuitable habitat that is over 40 years of stand origination age). Numbers differ slightly
from those presented in Chapter 2, Environmental Setting, due to some areas within the permit area being unallocated
under OSU’s research proposal (Appendix C, Proposal: Elliott State Research Forest).

bPercent distribution of habitat type among each treatment.

¢The total habitat available for harvest is likely a slight overestimate given another approximately 400 acres are under
species-specific encumbrances associated with Conditions 2, 3, 4, and 8. These are estimates, based on current habitat
models. Actual habitats may deviate slightly during HCP implementation and through improved science.

Extensive Treatments

Variable retention regeneration harvest will contain a range of aggregate and dispersed thinning
treatments, as well as retention patches. Over the permit term, canopy cover and tree density could
fall below that required by northern spotted owls following extensive treatments that reduce stand
density down to the minimum of 20% allowed (Chapter 3, Section 3.3.3, Extensive Allocations).
Habitat values may remain in retention patches or in areas of high-density retention with dispersed
thinning, particularly as new ingrowth matures with the overstory cohort, although there is a
general lack of research on the effects of thinning on northern spotted owl habitat use (Wan et al.
2018). A case study of a single male spotted owl (Meiman et al. 2003) found that the owl continued
to use some areas following thinning, but that overall habitat use shifted away from thinned areas.
Thinning has been shown to decrease density of key prey species, including northern flying squirrels
(Glaucomys sabrinus) and red tree voles (Arborimus longicaudus) (Manning et al. 2012; Wilson and
Forsman 2013). However, thinning is also believed to be useful for accelerating development of
forest structure needed by northern spotted owls, including large trees, multiple canopies, and
snags (Spies et al. 2018). Almost all extensive treatments will occur in Douglas-fir plantations, with
the intent to increase the landscape-level forest structure needed by northern spotted owls. Those
treatments in older forests between 65 and 150 years old (as of 2020) require an average of 50%
retention in order to retain habitat values in the modeled highly suitable and suitable habitat subject
to extensive treatments.

If all extensive treatments occur immediately after permit issuance in the northern spotted owl
habitat in the permit area, this could result in the harvest of 3,869 acres (11%) of modeled highly
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suitable and suitable nesting and roosting habitat (as of 2020) (Table 4-2). In addition, 3,407 acres
of foraging habitat, or 18% of the total foraging habitat (as of 2020) could be affected by this
treatment type. Overall, a total of 7,278 acres (14%) of northern spotted owl modeled habitat could
be harvested in stands subject to extensive treatments (Table 4-2). However, up to three entries are
expected in extensive treatments over the permit term and some of these will be in new habitat
ingrowth that could be colonized by northern spotted owl later in the permit term.

Ingrowth Habitat

The management practices associated with extensive treatments are in part age dependent (Chapter
3, Section 3.3.3, Extensive Allocations) and the primary goal of extensive management is to maintain
continuity of forest structure, function, and composition through time, so harvesting of ingrowth
habitat is an expected outcome of extensive management. The emphasis on allowing stands to
mature and employing variable retention thinning and regeneration techniques that improve
habitat quality means that more areas will transition into suitable habitat for nesting, roosting, or
foraging, but also that such stands would be subject to subsequent thinning or harvest entries, with
up to three entries into stands more than 65 years old and up to four entries into stands less than 65
years old over the permit term. Therefore, depending on the age and structure of the stand during
treatment, modification of northern spotted owl nesting/roosting and foraging habitat could occur
in the same stand from one to four times over the permit term.

Because specific harvest plans have not been developed, this HCP makes some conservative
estimates to calculate the upper limits of such harvest and borrows from some of the model
assumptions made by OSU in its marbled murrelet habitat diminution analysis (Appendix D, Marbled
Murrelet Habitat Suitability Index Approach) and the standards described in Chapter 3, Section 3.3.3,
Extensive Allocations. A mock harvest treatment scenario was developed to assist in this analysis
that assumes the following scenario.

e Stand ages (as of 2025) and treatment periods are categorized into 10-year intervals where
harvest entries could occur.

e 12,425 acres are available for extensive treatments. This value differs from Table 4-1 because it
represents the appropriate age classes in Extensive and Flexible Extensive allocations as well as
169 acres of Flexible allocation additional harvest needed up to the 3,200-acre harvest limit in
older stands. This value does not include the Volume Replacement allocation, which is available
as contingency only (Chapter 3, Section 3.3.4, Volume Replacement Allocations).

o Three entries in all stands at roughly 30-year intervals during the permit term.

e Variable retention regeneration harvests reset some portion of the stand (ranging from 35 to
50% of original pre-harvest stand density) at an age of at least 100, that then do not grow
forward as northern spotted owl habitat ingrowth during the permit term.

e Stands 70 years old or less will remove up to 80% of the original pre-harvest stand density over
the permit term.

e Stands over 70 years old will remove up to 80% of the original pre-harvest stand density (50%
on average) and will retain an average of 25% as aggregates.

e Stands that reach 80 years old are considered northern spotted owl nesting habitat.
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Based on the conservative assumptions above, harvest of approximately 15,400 acres of existing and
new ingrowth of potential northern spotted owl nesting or roosting habitat could occur in the
extensive treatments over the permit term. This represents the area of potential effects, where nest
site disturbance or destruction could occur if harvest operations take place during the nesting and
fledging period. It is not anticipated that all of these acres will result in take. However, harvest in any
of the acres could result in take, if a nesting spotted owl is occupying the treatment area, or the
treatment compromises the reproductive fitness of a territory. The proportion of this disturbance
zone that contains or will contain suitable habitat that is actually occupied by unknown (and
unsurveyed) northern spotted owl nest sites is likely to be lower than these estimates, based on the
most recently available information on northern spotted owls on the ESRF and the coast range of
Oregon.

Restoration Thinning Treatments

Effects from treatments within the conservation research watersheds (CRW) and management
research watersheds (MRW) Reserves and CRW and MRW RCAs are expected to have short-term
adverse effects on habitat to varying degrees based on site-specific conditions. These short-term
adverse effects are expected to be followed by slowly appreciating, long-term beneficial effects as
habitat improves through habitat enhancement treatments and natural ingrowth.

Restoration thinning treatments on younger stands in the reserves will explore methods for
increasing the likelihood of achieving old forest structure, increasing species diversity, and creating
complex early-seral forests from dense single-species plantations. Such treatments could
temporarily reduce habitat values in lower-quality foraging habitat, with habitat values improving
over the remaining portion of the permit term. The conservation measures and conditions described
in Chapter 5, Conservation Strategy, such as avoiding activities during the active nesting season and
making commitments to nesting, roosting, and foraging habitat retention for the 22 historic
northern spotted owl activity centers, will further minimize effects from treatments in reserves.

Restoration thinning treatments will occur in portions of the CRW and MRW Reserves, as well as the
RCAs and similar operational standards apply to both (Chapter 3, Section 3.3.1, Conservation
Research Watersheds and Management Research Watersheds Reserve Allocations, and Section 3.3.7.4).
However, additional constraints on RCA thinning include the requirement for a 160-acre pilot
project necessary for work in the equipment limitation zones (ELZs) (Chapter 3, Section 3.3.7.3,
Equipment Limitation Zone), and other tree and wood retention requirements.

Most restoration thinning will consist of single-entry restoration treatments within the first 20 years
of the permit term’s 30-year CRW thinning window. Additional thinning treatments (first or second
entry) may occur to allow flexibility in research design or to meet restoration objectives that were
not achieved during the initial 20 years. Thinning in the MRW Reserves and MRW RCAs may take
longer, depending on how the stepwise implementation corresponds to the original OSU research
design or some other design; therefore, it is not subject to the 30-year thinning window (Chapter 3,
Sections 3.3.1, Conservation Research Watersheds and Management Research Watersheds Reserve
Allocations, and 3.3.7.4, Operational Standards for Restoration Thinning in Riparian Conservation
Areas). As stated in the operational standards in Chapter 3, Covered Activities, any plantation stand
in the CRW, MRW, or RCAs that reach 80 years old would only be thinned with concurrence from the
Services. Therefore, it is not anticipated that habitat loss would occur due to harvest of ingrowth
habitat in stands subject to restoration thinning.
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Subsequent entries may be permitted contingent on concurrence from the Services (Chapter 7,
Section 7.2.5, Implementation and Adaptive Management Committee). The focus of all restoration
thinning in RCAs is conservation, focused around testing the hypotheses that more rapid
development of large trees would occur, so effects may be a temporary reduction in habitat function
in lower-quality foraging habitat, with habitat function improving over the remaining portion of the
permit term.

The current programmatic level of planning does not provide the specific timing and extent of these
treatments. However, it is estimated that 7,038 acres of CRW Reserves and 2,164 acres of MRW
Reserves could undergo restoration thinning (Table 4-1). Of the total 5,919 acres potentially subject
to restoration thinning in RCAs (Table 4-1), only 1,200 acres could undergo restoration thinning
(Chapter 3, Section 3.3.7.4, Operational Standards for Restoration Thinning in Riparian Conservation
Areas). Most (64%) of the 15,121 acres of forest subject to restoration thinning (Table 4-1) is
modeled as unsuitable for northern spotted owl nesting, roosting, or foraging (Table 4-2).

Table 4-2 and Figure 4-1 provide a summary of modeled habitat type across the treatments that
could be available for harvest. Figure 4-2 shows the location of the northern spotted owl activity
centers within and adjacent to the permit area relative to treatment types described in Chapter 3,
Covered Activities. Section 4.4.2, Impact of the Taking, presents an evaluation of the biological impact
of projected habitat modifications and associate implications at the local, regional, and range-wide
scales. Beneficial and net effects of the HCP, including the projected offset of these adverse effects
through the development of additional habitat, are described in Chapter 5, Conservation Strategy.
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Source: Davis et al. 2016.

Figure 4-1. Northern Spotted Owl Nesting/Roosting Habitat in the Elliott State Forest by
Treatment
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Figure 4-2. Location of the Northern Spotted Owl Activity Centers Within and Adjacent to the Permit
Area Relative to Treatment Types
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4.4.1.5 Conservation Measures and Conditions

The beneficial effects of conservation measures and conditions have already been described as part
of the effects analysis for each treatment. In addition, most adverse effects of conservation measures
would occur as part of the previously described treatments, including restoration thinning, in CRW
and MRW Reserves and RCAs, and extensive treatments and associated covered activities, such as
landings and road construction, maintenance, and use.

In addition to previously described restoration thinning in RCAs, riparian restoration and stream-
enhancement projects may include selective tree harvesting beyond 120 feet from the stream
channel for ecological purposes only. While unlikely, these harvests could result in localized habitat
reductions, although all operations standards for RCAs will be applied to minimize effects, including
limiting such harvest to trees 65 years old or younger as of 2020, no thinning entries to stands that
have reached 80 years of age, and maintaining the habitat commitments for marbled murrelets and
northern spotted owls included in Chapter 5, Conservation Strategy, including the 22 northern
spotted owl historic nesting territories identified for conservation.

Removal of active or legacy roads would not have adverse habitat effects other than the potential
need to remove hazard trees determined to be an unacceptable safety risk for workers or others.
Road daylighting will involve cutting trees along roads, which could have some adverse habitat
effects, including widening gaps that may be crossed by northern spotted owls. Many of the trees
that will be removed are hardwood species, which tend to expand over roadways much more than
conifers, and which provide limited habitat values for northern spotted owls. Culvert replacements,
fish barrier removals, and other aquatic conservation measures are not anticipated to require
modifications of northern spotted owl habitat.

Monitoring and Implementation Activities

Northern spotted owl monitoring efforts (described in Chapter 6, Monitoring and Adaptive
Management) will follow USFWS-accepted methods, which are currently conducted by trained
surveyors playing back recorded calls to elicit responses from northern spotted owls (U.S. Fish and
Wildlife Service 2012). Using recorded call playback will likely elicit responses, including altered
behavior, of any owls present. Calling surveys can also attract barred owls and result in interactions
between northern spotted owls and barred owls, further altering behaviors and potentially placing
northern spotted owls at risk of injury or death (although no such events were found to be reported
in the scientific literature). The USFWS protocol includes measures to minimize such disturbance,
including prohibiting surveys during rain, when calls may result in calling a brooding owl off a nest
and exposing eggs or young to rain. The protocol also does not involve climbing nest trees or looking
into nest cavity holes to determine the status of young. In addition, the planned use of passive
acoustic monitoring devices could be an accepted substitute for using recorded call playbacks in the
future, as described in Chapter 3, Section 3.9.6, Survey and Monitoring Requirements.

Other Covered Activities

As previously described for the effects of each treatment (intensive, extensive, and restoration
thinning), habitat disturbances may occur as the result of supporting management and
infrastructure activities (e.g., access roads, landings). All covered activities will follow the operations
standards for each treatment described in Chapter 3, Covered Activities, as well as the conservation
actions and conditions described in Chapter 5, Conservation Strategy. This includes avoiding
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disturbance of nesting northern spotted owls through the seasonal restrictions (Condition 1,
Chapter 5). The acres of habitat impacts described in Section 4.4.2, Impact of Taking, include acres
that will be disturbed from the other covered activities within the framework of the treatments and
associated operations standards, conservation measures, and conditions (i.e., habitat effects are
counted but not quantified separately).

4.4.1.6 Dispersal Habitat Harvest

The CRW and MRW Reserves and RCAs are expected to continue to develop into nesting, roosting,
and foraging habitat over the permit term. These areas will also continue to provide habitat for
dispersing northern spotted owls. The Permittee’s commitment to retaining at least 40% of the
MRW as dispersal habitat (Chapter 5, Objective 1.3) is an acknowledgment that habitat quality will
be reduced in areas where intensive treatments occur, and even in some areas where extensive
treatments occur, if retention is low. However, overall, the MRW will continue to provide nesting,
roosting, and foraging habitat in areas managed with reserve treatments and in RCA habitat
throughout the MRW, as well as in some extensive treatment areas. These areas will continue to
support dispersing northern spotted owls. The yearly pace of harvest activities is modest
(approximately 1% of the permit area), so maintaining this base level of dispersal habitat should not
be a challenge. Because dispersal habitat is a landscape goal, the distribution of dispersal habitat
across the permit area will change over time. However, due to the mosaic of treatments across the
permit area, dispersal habitat will be distributed throughout the MRW, as will be confirmed through
monitoring of terrestrial habitats (Chapter 6, Section 6.4.1, Habitat Monitoring).

Because dispersal habitat includes young forests, most harvest and thinning will occur within
dispersal habitat; therefore, the amount of such habitat loss would be similar to the amount of lands
treated. As detailed in Chapter 5, Conservation Strategy, the conservation strategy establishes the
commitment to retain at least 40% of the MRW as dispersal habitat, which is the amount considered
to be sufficient to maintain connectivity and dispersal at the landscape level (Buchanan 2004). The
matrix of intensive, extensive, and reserve and RCA allocations across the MRW is expected to
maintain dispersal habitat over the permit term.

4.4.1.7 Northern Spotted Owl Activity Centers

Activity Centers in the Permit Area

USFWS (2012) uses three contexts by which to evaluate effects on specific northern spotted owl
activity centers. Activity centers are the location or point representing “the best of detections” such
as nest stands, stands used by roosting pairs or territorial singles, or concentrated nighttime
detections. The three contexts are nest core, core use area, and home range.

e Nest core. A contiguous habitat around the activity center, typically at least 70 acres in size. In
this HCP the nest core is defined as 100 acres consisting of the “best contiguous habitat.”

o Core use area. The area of concentrated use within a home range that receives
disproportionally high use (Bingham and Noon 1997) and commonly includes nest sites, roost
sites, and foraging areas close to the activity center. Core use areas vary geographically, and in
relation to habitat conditions, but USFWS uses a circle with a radius of 0.5 mile from an activity
center to define core use areas of northern spotted owls for the Coast Range physiographic
province in which the permit area is located. This results in a 502-acre area around each activity
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center. In this HCP the 502-acre area is considered the “highest-quality contiguous habitat” in
the core use area.

o Home range. The wider area in which a spotted owl conducts nesting, roosting, and foraging
activities. Home range sizes vary by geographic location as well as habitat and prey conditions,
but USFWS uses a circle with a radius of 1.5 miles from an activity center to define home ranges
of northern spotted owls for the Coast Range physiographic province, an area of approximately
4,523 acres.

Based on published studies regarding spotted owl home ranges and core use areas, as summarized
in the Revised Recovery Plan for the Northern Spotted Owl (U.S. Fish and Wildlife Service 2011),
habitat modification is less likely to harm northern spotted owls if nesting, roosting, and foraging
habitat is maintained at the following levels.

e  >40% of the home range (i.e., 40% of area within a 1.5-mile-radius circle centered on the
activity center, which equates to 21,809 acres of the highest-quality contiguous habitat within
the 4,523-acre circle).

e >50% of the core use area (i.e.,, 2251 acres of the highest-quality contiguous habitat within the
502-acre area). Habitat in core use areas also contributes to home range thresholds because the
home range envelops core use areas.

Table 4-3 summarizes the amount of existing habitat in the permit area and in the core area and
home range for the 22 activity centers described in Chapter 2, Environmental Setting, that are
centered in the permit area. Figure 4-2 shows the location of these active activity centers, together
with underlying research treatments.

Conditions 1, 2, 3, and 4 (described in Chapter 5, Conservation Strategy) provide the following
protections for all known northern spotted owl activity centers in the permit area.

e Under Condition 1, seasonal restrictions on covered activities will be followed around nest sites
to reduce loud and sustained noise.

e Under Condition 2, a 100-acre no-harvest nesting core area will be maintained around the nest
tree.

e Under Condition 3, core use areas of at least 502 acres will be established around the 22
northern spotted owl nest sites, where at least 50% (2251 acres) of the highest-quality
contiguous habitat will be maintained as nesting, roosting, and foraging habitat at all times. For
core use areas that are currently below the 50% threshold no harvest will occur until the
minimum habitat threshold is met.

e Under Condition 4, at least 40% of the home range will be retained as the highest-quality
nesting, roosting, and foraging habitat around the 22 nest core areas. For home range areas that
are currently below the 40% threshold no harvest will occur until the minimum habitat
threshold is met.

Many of the core use areas and home range territories of the 22 activity centers centered within the
permit area include lands outside the permit area. In these cases, Conditions 2, 3, and 4 apply
proportionately to the amount of area in the permit area. For example, 38% (1,727 acres) of the
home range for the Lower Camp Creek activity center falls within the permit area (Table 4-3). Under
Condition 4, a minimum of 40% of that 1,727-acre area (691 acres) will be maintained as nesting,
roosting, or foraging habitat. The same proportional protections will apply to core use areas.
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Initially, these conditions will apply to the 22 northern spotted owl activity centers described
previously and shown in Chapter 2, Figure 2-9. If new owl nest locations are discovered in the
future, outside of those shown in Figure 2-9, the Permittee will provide written notice seeking
coordination with USFWS (per Chapter 7, Section 7.6, Modifications to the Habitat Conservation
Plan), prior to removing protections from another (inactive) core use area in favor of the newly
discovered (active) nest site. The Permittee may also decide to not retain the new site but will follow
the seasonal disturbance restrictions described in Chapter 5, Conservation Strategy.

Table 4-3. Northern Spotted Owl Activity Centers and Existing Percent Habitat ? in Home Range
and Core in Permit Area

Percent of Existing Habitat Existing Habitat in
Home Range inPermit Areaas PercentofCore Permit Area as
Activity Center  in Permit Percent of Total Use Areain Percent of Total
ID# Name (pairs) Areab Home Range © Permit Area Core Use Area
14 Lower Camp 38% 27% 4 61% 429 d
Creek
36 Murphy Creek 67% 41% 88% 67%
37 Wind Creek 69% 37%1 96% 42% d
38 Roberts Creek 72% 51% 74% 61%
42 Dean Creek 82% 57% 76% 54%
45 Alder Creek 99% 71% 99% 79%
50 Benson Creek 94% 65% 100% 82%
53 Scholfield Creek  96% 64% 100% 83%
54 Johanneson Creek 78% 61% 100% 82%
55 Upper Millicoma  100% 67% 100% 76%
56 Charlotte Creek  97% 76% 100% 85%
57 Cougar Creek 100% 55% 100% 61%
59 Luder Creek 100% 74% 99% 81%
61 Upper Elk 81% 53% 100% 70%
(Resident Single)
62 Footlog Creek 84% 53% 95% 71%
63 Lower Mill Creek  56% 40% 92% 73%
64 Marlow Ridge 66% 36% 84% 50%
65 West Glenn Creek  100% 68% 100% 52%
66 Johnson Creek 99% 67% 100% 76%
68 Upper Roberts 100% 64% 100% 68%
Creek
69 Panther Creek 100% 64% 100% 61%
(Resident Single)
70 Salander Creek 87% 59% 100% 75%
(Resident Single)
2176 Upper Mill Creek  53% 30% 19% 14%4d
2938 Marlow Creek 9% 5%¢d 6% 2%4d
3159 Tom Fool Creek  40% 27% 46% 24%4d
3531 Lockhart Road 6% 4%d 0% 0%4d
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Percent of Existing Habitat Existing Habitat in
Home Range in Permit Areaas PercentofCore PermitArea as
Activity Center  in Permit Percent of Total Use Areain Percent of Total
ID# Name (pairs) Area? Home Range ¢ Permit Area Core Use Area
4166 Lower West Fork 11% 6%4d 0% 0%4
Millicoma

a Minimum thresholds based on USFWS (2011), which are a minimum of 50% habitat retained around the core use
area (i.e., habitat conserved on at least 50% of lands within a 0.5-mile circle centered on the activity center, which
equates to 2502 acres) and a minimum of 40% of the home range (i.e., a 1.5-mile circle centered on the activity
center, which equates to 24,523 acres of habitat).

b Percent of home range in the permit area is the proportion of the 1.5-mile circle centered on the activity center that
is in the permit area.

¢ Existing habitat in permit area as percent of total home range is the amount of habitat in the permit area portion of
the 1.5-mile circle that contributes to the total area of the 1.5-mile circle (i.e., in and outside the permit area).

d Existing habitat currently below threshold, meaning that the permit area is not sufficient to meet minimum
thresholds alone (i.e., habitat on adjacent lands is needed to meet threshold).

4.4.1.8 Effects on Critical Habitat

USFWS has designated critical habitat totaling 38,746 acres for the northern spotted owl in the
permit area (77 FR 71875; 86 FR 10). Approximately 50% of designated critical habitat in the
permit area was modeled as marginal or unsuitable for nesting and roosting. Approximately 37%
was modeled as highly suitable and 13% was modeled as suitable (Davis et al. 2016). Effects on
critical habitat are the same as those described previously for modeled northern spotted owl
habitat. When harvest occurs, habitat could become less hospitable. If individuals are present, they
could be displaced. The degree to which critical habitat could be affected by covered activities
relates to the type and quality of the critical habitat when the covered activity occurs. Critical habitat
quality is variable. USFWS stated that the justification for designating many of these areas was the
need for increased and enhanced habitat and habitat connectivity to support dispersal, population
growth, and buffering from competition with the barred owl (77 FR 71875; 86 FR 62606).

In general, designated critical habitat in areas subject to restoration thinning or not available for any
treatments is expected to increase in habitat value during the permit term. As described in Chapter
3, Covered Activities, treatments in reserves and RCAs will be focused on improving habitat values
through management of even-aged Douglas-fir plantations toward more complex, older, and
structurally diverse stands with a mix of ages and tree sizes.

Of the 38,745 acres of designated northern spotted owl critical habitat in the permit area, 8%
(2,919 acres) is in areas subject to extensive treatments (Table 4-4). Of this, 1,068 acres were
modeled as unsuitable habitat for nesting/roosting/foraging, 891 acres as marginal, 183 acres as
suitable, and 776 acres as highly suitable. As described in Section 4.4.1.4, subsection Extensive
Treatments, some stands in areas available for extensive treatments are expected to continue to
provide northern spotted owl foraging and dispersal habitat, with nesting and roosting habitat
protected in reserves and RCAs. While the covered activities may result in localized and temporary
reductions in habitat values to varying degrees, depending on research objectives and stand
conditions, live trees will be retained as needed to meet various experimental goals, resulting in
patches and blocks of habitat that are expected to remain suitable for northern spotted owl foraging.
In addition, Olson et al. (2004) reported that some spotted owls in the Oregon Coast Range were
found to use a mixture of forest types, including older forest interspersed with younger forest and
nonforest.
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Table 4-4. Acres of Designated Critical Habitat for Northern Spotted Owl, by Treatment Type and
Modeled Nesting/Roosting Habitat Classification ?

Nesting/Roosting Habitat Foraging Only | Dispersal Only

Highly Suitable Suitable Marginal Unsuitable Total
Treatment Percent Percent Percent Percent Percent
Type Acres ofTotal |Acres ofTotal |Acres of Total |Acres ofTotal |Acres of Total
Restoration |12,851 90% 4,750 94% 6,514 75% 7,234 67% 31,349 81%
Thinning and
No Treatment
Extensive 776 5% 183 4% 891 10% 1,068 10% 2919 8%
Intensive 597 4% 144 3% 1,319 15% 2,418 23% 4,478 12%
Total 14,224 100% 5078 100% 8,724 100% 10,720 100% 38,745 100%

Source: Davis et al. 2016.

a For this assessment, areas rated and mapped as highly suitable and suitable by Davis et al. (2016) were considered
suitable nesting and roosting habitat; areas rated and mapped as marginal were considered suitable foraging habitat; and
areas rated and mapped as highly suitable, suitable, marginal, and unsuitable were are all considered suitable dispersal
habitat. Numbers differ slightly from those presented in Chapter 2, Environmental Setting, due to some areas in the permit
area being unallocated under OSU’s 2021 research proposal (Appendix C, Proposal: Elliott State Research Forest).

Designated critical habitat in areas subject to intensive treatments is likely to provide little to no
habitat value for northern spotted owls for the duration of the permit as the result of habitat
modification. A total of 4,478 acres of designated critical habitat for northern spotted owl is in areas
subject to intensive treatments (12% of all critical habitat in the permit area). Of this, 2,418 acres is
modeled as unsuitable habitat for nesting/roosting/foraging, 1,319 acres as marginal, 144 acres as
suitable, and 597 acres as highly suitable (Table 4-4). Table 4-4 and Figure 4-3 summarize the acres
of critical habitat by treatment type and modeled habitat category.

14,000

12,000

10,000

Acres

4,000

2,000

8,000

6,000

No Treatments

B Highly Suitable

Restoration Extensive
Thinning
M Suitable Marginal OUnsuitable

‘In._ o

Intensive

Figure 4-3. Acres of Designated Critical Habitat for Northern Spotted Owl on the Elliott State
Forest, by Suitability as Nesting and Roosting Habitat and Treatments
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4.4.2 Impact of the Taking

As described in the previous section, covered activities could affect individual northern spotted owls
through nest site disturbance and disruption and habitat modification and loss due to harvest,
thinning, and road construction. These actions can lead to the take of individuals and, by extension,
affect the success of the northern spotted owl population in the plan area.

The impact of the take on local and regional northern spotted owl population levels could be
significant in the absence of any offsetting measures. As described in Chapter 2, Environmental
Setting, the northern spotted owl population has been declining. The primary cause for current
declines is identified as competition from the invasive barred owl, rather than habitat loss. In
1991—a time when barred owl populations were still relatively low in Oregon—the Elliott State
Forest was estimated to support 51 individual northern spotted owls on 25 activity centers. By 2016
(the last year that comprehensive surveys were completed), the occupancy estimate was 14 owls on
8 activity centers (Kingfisher Ecological, Inc. 2016). Therefore, simply setting aside habitat may not
be enough to offset ongoing population declines. For this reason, Conservation Measure 5 was
established to actively manage barred owl populations in the permit area. While research into the
effectiveness of barred owl removal is ongoing, preliminary results from experiments have shown
that removal of barred owls have a positive effect on northern spotted owl survival, dispersal, and
recruitment (Wiens et al. 2021).

The impact of habitat harvest has been minimized through conservation of the intact habitat and
habitat blocks as part of the reserve strategy and as part of conservation measures to conserve
habitat surrounding the 22 historic activities described in Chapter 2 (Table 2-5). As described in
Section 4.4.1.4, Nesting, Roosting, and Foraging Habitat Harvest and Thinning, approximately 6,647
acres of the total acres of existing suitable northern spotted owl nesting/roosting habitat (combined
modeled highly suitable and suitable habitat) are in areas subject to extensive and intensive
treatments (Table 4-2). While the Davis et al. (2016) model identified all of these acres as suitable
habitat,2 70% (4,665 acres) of the 6,647 acres is in plantations that are 65 years old or younger (as
of 2020). This plantation habitat tends to be patchy and contains much lower densities of large
trees, snags, and downed wood—Xkey features required by northern spotted owls—than occur in
unmanaged stands. In addition, northern spotted owl habitat outside of reserve allocations occurs in
stands that are on average smaller and more isolated than stands in reserves.

The HCP monitoring program is not sufficient to provide full “clearance” surveys to document the
absence of northern spotted owls according USFWS guidance. As described in Section 4.4.1.1, Nest
Site Disturbance, a conservative estimate has been developed that suggests up to 1,200 acres of
adjacent lands could be exposed to disruption from covered activities conducted within 65 yards of
suitable nesting habitat for northern spotted owls. The proportion of this disturbance zone that
contains suitable habitat that is occupied by unknown (unsurveyed) northern spotted owl nest sites
is likely to be lower than this estimate.

2 The Davis model did not match with age data used by OSU to allocate treatments under the research platform.
0OSU is confident in the stand age data, so the modeling of young stands as suitable habitat appears to be the
result—at least in part—of some inaccuracies that occur when applying the 2016 Davis model at a fine scale. These
stands are still considered suitable habitat for the purposes of estimating the amount of take authorization needed,
using habitat as a surrogate measure of take. Information regarding known age and past management history of
habitat to be lost or modified under the HCP was provided to provide additional context and intensity of effects.
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Cumulatively, the harvest of current and ingrowth habitat in the Extensive treatment areas could
affect approximately 15,400 acres of existing and new ingrowth of potential northern spotted owl
nesting or roosting habitat (80 years or older) over the permit term.

As described in Section 4.4.1.7, Northern Spotted Owl Activity Centers, and as detailed further in
Chapter 5, impacts on known northern spotted owl nesting territories and associated reproduction
are expected to be minimized through Condition 1. In addition, Conditions 2, 3, and 4 provide
habitat protections around 22 historic activity centers, many of which are likely currently
unoccupied. The strategy is to retain the permit area's capacity to support northern spotted owls by
retaining the existing habitat centered around where owls are known to have occurred historically.
Under the HCP, the Permittee is committed to retaining habitat around these historic activity
centers, while being authorized to take owls that may occur outside of these areas.

As previously mentioned, the generic “provincial radii” from activity centers used in this assessment
to identify northern spotted owl territories extends outside the permit area for several of the 22
sites. Conditions 2, 3, and 4 apply proportionately to the amount of area in the permit area, so the
core areas of each historic activity center will be protected based on the proportions within the
permit area. The strategy is intended to protect habitat at the landscape level based on habitat that
is known to have been historically important to northern spotted owls within the permit area. The
actual location of nest sites and habitat use is expected to be highly dynamic over the permit term,
as forest conditions will be continuously changing through growth, harvest, and disturbances, as will
northern spotted owl abundance and distribution throughout the permit area and the region.
Considered collectively, habitat to be retained will retain habitat values—and improve such values
over time—where spotted owls are most likely to occur over the permit term. As described in
Chapter 5, Section 5.6, Beneficial and Net Effects, the net effect on northern spotted owl habitat from
covered activities would be beneficial, with long-term habitat quality gains that would maintain and
increase the capacity of the permit area to support nesting pairs of northern spotted owls. It follows
that the impact of the taking 15,400 acres of current and future ingrowth habitat in extensive
treatments and the approximately 6,900 acres of young forest subject to intensive treatments,
would not likely affect populations in the context of the Oregon Coast Range or range-wide
distributions.

However, because of the assumed major influence of barred owls on the distribution and numbers of
northern spotted owls, any attempt to offset effects that actually harm remaining northern spotted
owls must mitigate the impact of barred owls at the local, regional, and range-wide scales. As
described in Chapter 3, Covered Activities, and Chapter 5, Conservation Strategy, the HCP commits

the Permittee to funding and actively participating in barred owl management and research in
consultation with USFWS. The success of the HCP to offset incidental take and conserve northern
spotted owls on the ESRF likely relies on the effectiveness of barred owl control measures to allow
northern spotted owls to reoccupy historic nesting areas.
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4.5 Effects Analysis for Marbled Murrelet

4.5.1 Sources, Types, and Amount of Take

45.1.1 Nest Site Disturbance

Direct interactions, such as disturbing actively nesting marbled murrelets during harvest
treatments, will be avoided in all known occupied habitat and in areas found to be occupied through
seasonal restrictions. Harvest treatments will also be minimized in modeled potential habitat
through clearance surveys, and in areas adjacent to occupied habitat through conditions described
in Chapter 5, Conservation Strategy. However, areas adjacent (approximately 110 yards; see Chapter
5, Table 5-5) to modeled potential habitat would be subject to seasonal disturbance, or potentially
direct harm (Section 4.5.1.2, Nest Site Destruction), through unknowingly harvesting of mature trees
in the latter half of the permit term that become occupied without detection. Such disturbances
could be generated from covered activities in all allocations that are adjacent to modeled potential
habitat not yet surveyed for occupancy, or in areas where forest is too young or incontiguous to
have been classified as modeled potential habitat (i.e., isolated patches or stands <80 to 100 years
old as of 2020). Areas where this may occur include retention stands in extensive treatments and in
areas of the CRW and MRW Reserves or RCAs that will mature throughout the permit term. Areas
subject to intensive harvest are managed on a 60-year rotation with no ingrowth potential.

The amount of such disturbance is difficult to estimate because it requires making several
assumptions, including future nest densities in areas of ingrowth later in the permit term, as well as
the timing and spatial arrangements of future harvest scenarios (Section 4.5.1.5, Nesting Habitat
Harvest and Thinning, subsection Ingrowth Habitat). Due to the lack of a projected harvest schedule
and much uncertainty regarding the timing, location, and extent of harvest and other covered
activities, this HCP considers a maximum amount of area that would be subjected to potential
disruption effects but does not attempt to quantify the number of marbled murrelets disturbed on a
future landscape actively managed to promote characteristics of late seral forest.

Based on the annual acreage harvest cap of 1,000 acres, plus an additional maximum of 300 acres
allowed for restoration thinning, and assuming an average harvest patch size of 20 acres, a
reasonable expected number of harvest patches per year would be 65. The total area outside of
these harvest units but within a 110-yard disturbance distance would be approximately 2,100 acres
of adjacent lands exposed to potentially harmful disturbance per year (assuming a round
configuration with nonoverlapping buffers for calculation purposes; anything other than a circle,
would result in slightly more disturbance).

This value represents the maximum area of potential effects, where essential behaviors of nesting
marbled murrelets adjacent to the harvest stands could potentially be disrupted if harvest
operations occur during the critical nesting period. The proportion of this disturbance zone that
contains suitable habitat that is actually occupied by unknown (unsurveyed) marbled murrelet nest
sites is likely to be lower than these estimates, based on overall distribution of marbled murrelets
on the ESRF.

Under Conservation Measure 5, the Permittee will implement buffering strategies to protect interior
occupied marbled murrelet habitats from edge effects due to adjacent harvests within potential
habitat, with the intent to maintain habitat connectivity. These actions, detailed in Appendix D,
Marbled Murrelet Habitat Suitability Index Approach, will complement existing MRW Reserves and
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occupied habitats. This conservation measure will provide protection for interior murrelet occupied
habitat from edge effects potentially caused by extensive harvest within adjacent unoccupied
boundaries of modeled potential habitat.

Smoke disturbance from prescribed burning and slash burning will also be avoided through
seasonal restrictions within 0.25 mile of occupied murrelet habitat during the critical breeding
season (Condition 6). The Marbled Murrelet Recovery Plan (U.S. Fish and Wildlife Service 1997)
hypothesized that burning and smoke production may adversely affect marbled murrelets but that
research was needed to confirm and understand what effects these disturbances may have on
marbled murrelet nesting biology. A review of the scientific literature found that no such research
has been published regarding the effects of smoke on nesting marbled murrelets. Because smoke
exposure will be minimized through seasonal restrictions, and because smoke has not been reported
as a major stressor on nesting marbled murrelets, it is anticipated that some disturbance of nesting
marbled murrelets may occur as the result of prescribed burns in the permit area, but the effect is
not expected to rise to the level of take.

4.5.1.2 Nest Site Destruction

Timber harvest and associated road work are the primary risks to nest site destruction. The HCP
strategically prioritizes protecting marbled murrelet designated occupied habitat. The Permittee
will permanently safeguard occupied habitat and seasonally protect any nests found via monitoring
(Goal 2 and Condition 9). All modeled potential marbled murrelet stands that are subject to
proposed harvest treatments will be examined for presence of marbled murrelet nest sites prior to
treatments (Condition 7). Harvest treatments will not occur in habitat determined to be occupied
through this process unless it is found later to be unoccupied.

Direct harvest of known marbled murrelet nest trees is not a covered activity. Nor is harvest of
mature trees from the CRW and MRW Reserves or RCA buffers. However, the monitoring program is
not sufficient to provide full clearance surveys to document the absence of marbled murrelet nest
sites in areas not currently designated occupied or modeled potential habitat. This would include
ingrowth habitat that becomes subject to harvest in the latter half of the permit term that
unknowingly became occupied without detection. Such harvest could be generated from covered
activities only in allocations that are subject to harvest and contain stands too young to have been
classified as modeled potential habitat (i.e., <90 to 100 years old as of 2020). Areas where this may
occur only include retention stands in extensive treatment areas; other areas of ingrowth in the
CRW and MRW Reserves or RCAs will mature throughout the permit term, without fear of harvest as
no stands over 80 years old (as of 2020) will be subject to restoration thinning.

4.5.1.3 Disturbance and Direct Mortality from Road Use

Road use associated with covered activities (research, administrative, forest work crews) has the
potential to disturb nesting murrelets through noise and potentially through direct mortality.
Neither effect has been well researched or presented as significant stressors on marbled murrelet
populations. Long and Ralph (1998) conducted a review of the literature regarding vehicle noise and
found a few reports of minor responses (e.g., chick opening eyes) and other reports of no apparent
response. Noise from traffic near marbled murrelet nesting could conceivably disturb nesting
murrelets, potentially causing stress and even flushing a brooding adult from the nest, exposing eggs
or hatchlings to predation. However, the level of road noise to which marbled murrelets will be
exposed in the permit area is expected to be infrequent and at low levels. Based on these
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considerations, vehicle disturbance may cause minor disturbance or stress to marbled murrelets
nesting near roads, but the effects are not anticipated to rise to the level of take.

Road mortality is also a possible effect. Nelson (1997) reported five documented instances of
marbled murrelet mortality resulting from vehicular collision and speculated that nesting adults
may be susceptible to vehicular traffic risk where nests are located near roads, as birds typically
approach nests from below. However, no recent reports of such mortality were found in the
literature and accurately predicting risks of such mortality is difficult. Nelson and Peck (1995)
reported that murrelets appeared to use open corridors, such as creeks, rivers, ridges, or roads, to
approach or leave the nest. However, their reported flight altitudes on approaches were reported to
be “as low as 5 m (16 feet) above the ground.” This lower range of approach altitude is above the
height of most vehicles. However, Manley (1999) reported murrelets flying as low as only 1 to 3
meters (3 to 10 feet) above the ground down logging roads to reach nests. Surveys along the
approach route to one nest revealed that the birds were flying along a creek to its junction with a
road, then traveling approximately 150 meters (492 feet) from the nest to the road to access the
nest.

Based on this limited available information, marbled murrelets could be exposed to risks of vehicle
collisions, although the degree of risk may be relatively low due to the low level of road use. In
addition, flights to and from nests most often occur very early in the morning, a time when vehicle
activity is generally low. However, because this area does contain a large population of marbled
murrelets, and covered activities will generate road traffic, such mortality cannot be ruled out.

While mortality from collisions with vehicles is possible, quantifying such take with accuracy is not
possible, due to the lack of research data and overall rarity of reported incidents. Based on a review
of past consultations. Conservation Measure 3 restricts road development to no more than 40 miles
of permanent new roads over the permit term, and states that the current road density will decrease
throughout the permit area through vacating in 10-year increments over the permit term, such that
a net density reduction (relative to current density) will occur by the end of the permit term.

4.5.1.4 Edge Effects

Edge effects occur when stands are harvested adjacent to marbled murrelet habitat. Timber harvest
and thinning are the primary sources of edge effects anticipated over the permit term.

Mortality of marbled murrelet eggs or chicks could occur due to nest site depredation facilitated by
intensive treatments or heavy thinning from extensive treatments or reserve treatments adjacent to
occupied nesting habitat. Ravens, crows, and jays are known to prey on marbled murrelet eggs and
young (Golightly and Schneider 2011; Falxa and Raphael 2016). The Marbled Murrelet Recovery
Plan (U.S. Fish and Wildlife Service 1997) recommends minimum buffer widths of 300 to 600 feet to
maintain and enhance buffer habitat around occupied nesting habitat. However, based on a review
of literature, much of which was published after the recovery plan, Lorenz et al. (2021) reported
that nests within 50 to 60 meters (164 to 197 feet) of edge are most susceptible to depredations and
nest failure due to edge treatments.

In addition to nest site depredation from corvids that may increase with the creation of edge habitat,
clearcut harvest and heavy thinning would expose habitat to windthrow by removing wind
protection that was provided by the harvested/thinned stand (Falxa and Raphael 2016). Harvest of
adjacent stands can also reduce humidity levels in habitat, reducing the extent and future
development of mossy branches required for marbled murrelet nest sites (Van Rooyen et al. 2011).
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Some level of “edge effect” could occur at the affected site for up to 40 years until regeneration
occurs to create a softer edge and less direct access to nesting stands for predators, with most
impacts expected to occur during the first 10 years. Van Rooyen et al. (2011) considered hard edges
to be those created by recent clearcuts 5 to 11 years old and soft edges to be those where
regenerating stands are 17 to 39 years old. For the purposes of determining the amount of take, this
HCP assumes harvested edges will transition from hard edge to soft edge after 20 years, and from
soft edge to no edge after 40 years, as modeled in Appendix D, Marbled Murrelet Habitat Suitability
Index Approach.

Edge creation from covered activities in the permit area would be primarily from intensive
treatments adjacent to designated occupied or modeled potential habitat, although similar effects
may occur in extensive and reserve treatments where heavy thinning or low-retention harvests are
applied in plantations or to create gaps and increase structure. Edge effects will be minimized
through Conservation Measure 5, which will provide extra buffering in modeled potential habitat
adjacent to designated occupied habitat during treatments to minimize edge effects and provide
continuity between existing occupied habitat polygons.

As with road mortality, it is difficult to estimate the amount of such take that will occur. However,
the research design included contiguous habitat, where present, adjacent to locations where nesting
behavior was detected. In addition, as mentioned in Section 4.5.1.5, under the Intensive Treatment
subheading, Conservation Measure 5 was added to avoid and minimize edge effects, which will limit
depredation.

Based in part on public input received on the public draft HCP, additional measures have been added
to the conservation strategy (Chapter 5, Conservation Strategy) to avoid and minimize such edge
effects. Specifically, Conservation Measure 5 includes a commitment and procedures for establishing
buffers to limit the creation of new hard edges and increase habitat connectivity in modeled
potential habitat that is adjacent to occupied habitat. In addition, as described in Chapter 5,
Objective 2.3 and Condition 9 include commitments to measure and manage edge effects using an
HSI (Appendix D, Marbled Murrelet Habitat Suitability Index Approach). The Permittee developed the
HSI in coordination with USFWS to provide a quantifiable measure of (1) the habitat value of
individual forest stands as potential marbled murrelet nesting habitat, (2) the total value of that
habitat (expressed as “area-weighted HSI acres”), and (3) the reduction of this habitat value due to
edge effects not minimized by Conservation Measure 5.

A generalized HSI score is based on a scale of zero to one, with zero being nonhabitat and one being
the best possible habitat. Stand age is the only attribute used to determine the HSI-age function
because it is strongly associated with the presence of habitat attributes necessary for marbled
murrelet occupancy (Betts and Yang 2023; Hamer et al. 2021). Observational data from the ESRF
provide evidence that some stands become occupied by marbled murrelet as early as 100 years. The
HSI-age function (Appendix D, Figure 3) captures this dynamic by categorizing a stand as unsuitable
while less than approximately 100 years of age, then becoming suitable at 100 years of age,
increasing rapidly in suitability to 150 years of age, and then the rate of increase in HSI decreases
slowly as stands mature to 300 years of age and older.

The output of area-weighted HSI acres is a way to quantify the overall habitat quality by multiplying
HSI scores of individual stands by the corresponding area in acres and summing them up across the
entire permit area. As described in Appendix D, Marbled Murrelet Habitat Suitability Index Approach,
the HSI calculation of edge effects assumes that harvested edges transition from hard edges with low
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canopy cover to soft edge after 20 years, and from soft edge to no edge after 40 years. Thus, edge
effects are accounted for using stand density and canopy cover, not stand age, which would not be
reduced by thinning.

Using the HS]I, the total modeled area-weighted HSI acres score of the permit area at the beginning of
the permit term (2024) is calculated to be 20,098 HSI acres, with a calculated reduction of 7.2% due
to existing edge effects (Appendix D, Marbled Murrelet Habitat Suitability Index Approach). As
specified in Condition 9, maintaining a minimum HSI value and limiting edge effects are intended to
ensure the net marbled murrelet habitat value will not drop below that present at the beginning of
the permit term. Because marbled murrelet habitat will be developing over the permit term, the
projected loss of habitat value due to edge effects is projected to be mitigated by the increase in total
habitat value over the permit term.

Figure 4-4 and Table 4-5 present the projected total marbled murrelet habitat value (HSI acres)
across the permit area, as adjusted for edge effects over the permit term, by decade.
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Figure 4-4. Total Area-Weighted HSI Acres and Edge Effects in the Permit Area over the Permit
Term
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Table 4-5. Projected Edge Effects over the Permit Term, based on Area-Weighted HSI Acres

HSI Acres net of Projected Edge
Year Gross HSI Acres Edge Effects Effect (%) 2
2024 21,831 20,255 7.2%
2034 23,633 22,035 6.8%
2044 24,316 22,424 7.8%
2054 25,024 23,241 7.1%
2064 25,718 23,940 6.9%
2074 26,853 24,978 7.0%
2084 28,785 26,223 8.9%
2094 31,648 28,694 9.3%
2104 34,596 31,560 8.8%

a Projected levels of edge effects exceed the 7.2% commitment limit in some decades. Harvest schedules will be
developed and/or revised during biennial planning so that forest operations meet all HCP, regulatory, and planning
commitments, including the commitment to limit edge effects.

4.5.1.5 Nesting Habitat Harvest and Thinning

The covered activities described in Chapter 3, Covered Activities, together with conservation
measures and conditions on covered activities described in Chapter 5, Conservation Strategy, are
intended to avoid or minimize impacts on nesting marbled murrelets and associated habitat and are
also projected to result in a net increase in marbled murrelet habitat over the 80-year permit term.
However, to achieve research goals, localized harvest, thinning, road construction and maintenance,
and other covered activities will occur within or adjacent to marbled murrelet habitat.

Of the covered activities described in Chapter 3, Covered Activities, the primary source of habitat loss
and modification and associated take over the permit term is projected to be the full suite of
thinning and harvest techniques used in contemporary forestry. Supporting management and
infrastructure activities, including construction of access roads and landings, could also affect
marbled murrelets. Other sources of marbled murrelet habitat modification include tree removal
associated with covered activities, such as road system construction and management, quarry
development, landings, temporary roads, maintenance and use of existing water drafting and
storage areas, and hazard tree removal (conducted as part of research treatments or other covered
activities).

Modification of habitat through covered activities is anticipated to result in the following categories
of stressors on marbled murrelets (disruption and disturbance considered in previous sections).

e Eliminated large trees with platforms and associated canopy cover and interior habitat required
for nesting.

e Interior nesting habitat subjected to forest edge, increasing access to nest sites by predators
(primarily corvids).
e Seasonal and temporal disturbance during marbled murrelets nesting season (April 1-

September 15).

Behavioral responses to such stressors by individual marbled murrelets may include abandonment
of nest sites and searching to establish new nest sites. Such responses may result in individuals not
breeding for 1 or more years. These responses may carry high energy costs due to stress from
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increased time and effort spent traveling to find new nest sites. In addition, new nest sites, if
established, may be further from preferred foraging areas, increasing energy demands and
influencing forage site selection, prey capture rates, and the number of feeding trips adults can make
to the nest (Kuletz 2005; Huff et al. 2006). These energy costs can result in an energy deficit that
translates into biological effects, including reduced physical fitness, reproduction, and survival of
individual marbled murrelets (Becker et al. 2007). Harm will occur when energy deficits result in
reduced nesting successes or mortality of adults through starvation, exposure (e.g. heat, cold, rain),
disease, or predation.

The degree of habitat modification anticipated to occur is closely associated with the research
treatment described in Chapter 3, Covered Activities, as detailed in the following subsections.

Table 4-6 summarizes the acres of marbled murrelet habitat across research treatments and

Figure 4-5 displays the location of these habitat types relative to treatment types in the permit area.

Table 4-6. Marbled Murrelet Habitat in the Permit Area, by Treatment Type ®

Treatment Type Designated Occupied  Modeled Potential
Intensive Total - 51
Habitat >65 years old (as of 2020) - -
Habitat <65 years old (as of 2020) - 51
Extensive Total - 2,669
Habitat >65 years old (as of 2020) - 2,597
Habitat <65 years old (as of 2020) - 72
No Treatment 18,783 17,994
Habitat >65 years old (as of 2020) 18,783 17,975
Habitat <65 years old (as of 2020) 1 19
Restoration Thinning 71 176
Habitat >65 years old (as of 2020) - -
Habitat <65 years old (as of 2020) 71 176
Total Existing Habitat in the Permit Area 18,855 20,908

a Habitat based on Betts and Yang (2023, unpublished). Reported acreages differ slightly from those presented in
0SU’s research proposal (Appendix C, Proposal: Elliott State Research Forest) because the research proposal was
completed before the riparian conservation strategy was finalized. Updated RCA buffer corrections and the removal
of a marbled murrelet experiment account for difference in acreages when they occur in occupied or potential

marbled murrelet habitat.
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Intensive Treatments

Intensive treatments in modeled potential marbled murrelet habitat are prohibited unless they are
in areas determined to be unoccupied through the process set forth in Conditions 7 and 8. However,
when intensive treatments overlap with modeled potential marbled murrelet habitat, Condition 7
requires an evaluation of the habitat potential in that treatment area and a survey of any remnant
habitat patches larger than 5 acres. If remnant patches are 5 acres or larger and are found to be
occupied by marbled murrelets, the areas will be designated as an MRW Reserve (or expanded RCA),
and the intensive treatment will be reallocated to another part of the subwatershed not occupied by
marbled murrelets. Harvest treatments will not occur in habitat determined to be occupied through
this process unless it is found later to be unoccupied. Any changes to an occupied stand designation
will be handled in accordance with Chapter 7, Section 7.8, Changed and Unforeseen Circumstances

Intensive treatments in nonhabitat may still indirectly affect marbled murrelet nesting habitat in
adjacent stands. As described in Section 4.5.1.1, Nest Site Disturbance, harvest adjacent to marbled
murrelet nesting habitat may create a hard edge for up to 20 years and a soft edge for up to 40 years
that could subject nesting murrelets to increased risk of nest site predation and reduced physical
fitness, reproduction, and survival of individual marbled murrelets.

Conservation Measure 5 commits to procedures for establishing buffers for covered activities to
avoid and minimize edge effects in modeled potential habitat adjacent to designated occupied
habitat. Edge effects projected to occur are further described and quantified in Section 4.5.2, Impact
of the Taking.

Approximately 51 acres of young stands modeled as potential habitat (Table 4-6, Figure 4-6) could
be subject to intensive treatments. Intensive treatments will occur in existing Douglas-fir
plantations 65 years old or younger (as of 2020), so while the model identified these small areas as
potential habitat, they are likely to be unoccupied due to stand age, although some higher-quality
remnant habitat patches may be occupied.

Condition 7 requires further assessment of modeled potential areas that are allocated to intensive
treatments. The condition also requires surveys of any residual habitat patches larger than 5 acres,
and any areas found to be occupied by marbled murrelets will be reallocated to reserves. There will
be no loss of designated occupied marbled murrelet habitat from intensive treatments.

Because of the harvesting standards of intensive treatments (Chapter 3, Section 3.3.2, Intensive
Allocations), no stands that are greater than 65 years of age (as of 2020) will be harvested using
intensive treatments and the minimum rotation age of 60 years or less means no ingrowth habitat is
expected to be intensively harvested over the permit term.
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Figure 4-6. Marbled Murrelet Habitat by Treatment Type

Extensive Treatments

Murrelet surveys will be conducted using USFWS-accepted protocols in all modeled potential
habitat stands that are intended for harvest (Condition 7). Best management practices will be used
and will involve provisions to limit predation by corvids and other impacts on murrelets, as
informed by best available science.

As with intensive treatments, extensive treatments could create edge and associated adverse,
effects, including increased nest depredation and habitat value reduction through windthrow and
altered microclimates and associated moss and nesting habitat. In extensive treatments, leave tree
operations standards (Chapter 3, Covered Activities) will help to minimize or avoid edge effects and
associated risks of predation, but edge effects would still occur. As previously mentioned under
Intensive Treatments, Conservation Measure 5 was added to avoid and minimize edge effects. Edge
effects projected to occur are further described and quantified in Section 4.5.2, Impact of the Taking.

This combination of relatively higher tree-retention rates in extensive treatments and the 3,200-
acre limit on the total acres of forest older than 65 years (as of 2020) that can be managed with
extensive treatments (as described in Chapter 3, Section 3.3.3, Extensive Allocations) minimizes
some effects from habitat modification on marbled murrelets. Over the permit term, canopy cover
and tree density could fall below that required by marbled murrelet following extensive treatments
that reduce stand density down to the minimum of 20% allowed and where new edge habitat is
created from variable retention regeneration harvests. Habitat values may remain in retention
patches or in areas of high-density retention with dispersed thinning.

If all extensive treatments occur immediately after permit issuance this could result in the harvest of
a total of 2,669 acres of modeled potential habitat (Table 4-6). However, these acres are required to
be evaluated, and if found to contain contiguous potential habitat, surveyed prior to harvest by
Condition 7. Any areas found to be occupied by marbled murrelets will be designated as occupied
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and managed as an aggregate retention area (or otherwise protected) and not subjected to future
thinning or harvest, and the extensive treatment activity will be relocated to another part of the
subwatershed not occupied by marbled murrelets. There would be no loss of designated occupied
marbled murrelet habitat from extensive treatments.

Ingrowth Habitat

The primary goal of extensive management is to maintain continuity of forest structure, function,
and composition through time, so harvesting of ingrowth habitat is an expected outcome of
extensive management. The emphasis on allowing stands to mature and employing variable
retention thinning and regeneration techniques that improve habitat quality means that more areas
will transition into suitable habitat for marbled murrelets, but also that such stands would be
subject to subsequent thinning or harvest entries, with up to three entries into stands more than 65
years old and up to four entries into stands less than 65 years old over the permit term. Therefore,
depending on the age of the stand during treatment, modification of marbled murrelet nesting trees
could occur in the same stand from one to four times over the permit term.

Because specific harvest plans have not been developed, this HCP makes some conservative
estimates to calculate the upper limits of such harvest and borrows from some of the model
assumptions made by OSU in its marbled murrelet habitat diminution analysis (Appendix D, Marbled
Murrelet Habitat Suitability Index Approach) and the standards described in Chapter 3, Section 3.3.3,
Extensive Allocations. A mock harvest treatment scenario was developed to assist in this analysis
that assumes the following scenario.

e Stand ages (as of 20253) and treatment periods are categorized into 10-year intervals where
harvest entries could occur.

e 12,425 acres are available for extensive treatments. This value differs from Table 4-1 because it
represents the appropriate age classes in Extensive and Flexible Extensive allocations, as well as
169 acres of Flexible allocation additional harvest needed up to the 3,200-acre harvest limit in
older stands. This value does not include the Volume Replacement allocation, which is available
as contingency only (Chapter 3, Section 3.3.4, Volume Replacement Allocations).

e Three entries in all stands at roughly 30-year intervals during the permit term.

e Variable retention regeneration harvests reset some portion of the stand (ranging from 35 to
50% of original pre-harvest stand density) at an age of at least 100, that then do not grow
forward as marbled murrelet habitat ingrowth during the permit term.

e Stands 70 years old or less will remove up to 80% of the original pre-harvest stand density over
the permit term.

e Stands over 70 years old will remove up to 80% of the original pre-harvest stand density (50%
on average) and will retain an average of 25% as aggregates.

e Stands that reach 100 years old are considered marbled murrelet habitat.

Based on the conservative assumptions above, harvest of approximately 10,669 acres of existing and
new ingrowth of marbled murrelet nesting habitat could occur in the extensive treatments over the
permit term. This represents the area of potential effects, where nest site disturbance or destruction

3 Stand age projections used 2020 ages adjusted to 2025 when permit issuance is expected and when habitat
tracking will begin.
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could occur if harvest operations take place during the nesting and fledging period. The proportion
of this disturbance zone that contains or will contain suitable habitat that is actually occupied by
unknown (and unsurveyed) marbled murrelet nest sites is likely to be lower than these estimates,
particularly if the 2,669 acres of modeled potential habitat (Table 4-6) is found to be occupied and
is, thus, allocated to reserve or the occupied habitat protective designation. Given the abundance of
marbled murrelets known on the ESRF and their condition in the coast range of Oregon, colonization
of stands over 100 years old is expected later in the permit term.

Restoration Thinning Treatments

Restoration thinning treatments will occur in the CRW and MRW Reserves and RCAs to set these
stands on a trajectory to develop old forest structure, which will increase the habitat value for
marbled murrelets. Most of these stand management activities will occur in the first 20 to 30 years
of HCP implementation, although some could take longer in the MRW Reserves and RCAs and will
focus on Douglas-fir plantations that are 65 years old or younger (as of 2020). Very little of these
stands subject to thinning are designated occupied or modeled potential marbled murrelet habitat.

Because trees older than 65 years (as of 2020) will not be felled during these management activities,
the reduced tree density from thinning is not expected to directly remove nesting habitat, but edge
effects may occur in areas where designated occupied or modeled potential habitat is present
adjacent to thinning treatments in reserves. Conservation Measure 5 was added to avoid and
minimize edge effects in modeled potential habitat adjacent to designated occupied habitat. Edge
effects projected to occur are further described and quantified in Section 4.5.2, Impacts of the
Taking.

Restoration thinning treatments in RCAs are expected to be similar to those described for MRW and
CRW Reserves, as many of the same operations standards will apply. However, additional
constraints on RCA thinning include the requirement for a 160-acre pilot project necessary for work
in the ELZs (Chapter 3, Section 3.3.7.3, Equipment Limitation Zone), and other tree and wood
retention requirements. RCA treatments may result in edge effects in areas where heavy thinning is
required to meet RCA objectives. However, thinning is expected to improve habitat value over the
remaining portion of the permit term and to not appreciably result in significant edge effects in
adjacent habitat.

4.5.1.6 Conservation Measures and Conditions

The beneficial effects of conservation measures and conditions have already been described as part
of the effects analysis of research treatment designations. In addition, most adverse effects of
conservation measures would occur due to previously described covered activities, including
restoration thinning and extensive treatments and associated covered activities, including landings,
and road construction, maintenance, and use.

¢ Riparian restoration and stream enhancement. Riparian restoration and stream-
enhancement projects will include selective tree harvesting up to stream edges for ecological
purposes. This harvesting could result in localized habitat reductions, although all operations
standards for RCAs will be applied to minimize effects, including limiting harvest to trees 65
years old or younger (as of 2020), not treating stands that reach 80 years old, and maintaining
the habitat commitments for marbled murrelets and northern spotted owls included in
Chapter 5, Conservation Strategy.
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¢ Roadwork. Removal of active or legacy roads would not have adverse habitat effects other than
the potential need to remove hazard trees determined to be an unacceptable safety risk for
workers or others. Road daylighting involves cutting trees along roads. Many of the trees that
will be removed for daylighting are hardwood species, which tend to expand over roadways
much more than conifers, and which provide limited habitat values for marbled murrelet.
Culvert replacements, fish barrier removals, and other aquatic conservation measures are not
anticipated to require modifications of marbled murrelet habitat.

Monitoring and Implementation Activities

Marbled murrelet monitoring efforts (described in Chapter 6, Monitoring and Adaptive Management)
will follow USFWS-accepted methods, which are currently conducted by trained surveyors
intensively watching and listening for marbled murrelets at monitoring stations for 2 consecutive
years (Pacific Seabird Group 2024a). This method would have no adverse effects on marbled
murrelets. In addition, the planned use of passive acoustic monitoring devices could be an accepted
substitute for using recorded call playbacks in the future, as described in Chapter 3, Section 3.9.6,
Survey and Monitoring Requirements.

Other Covered Activities

As previously described under effects of each treatment (intensive, extensive, restoration thinning),
habitat disturbance would occur as the result of supporting management and infrastructure
activities (e.g., access roads, landings). All covered activities will follow the operations standards for
each research treatment described in Chapter 3, Covered Activities, as well as the conservation
measures and conditions described in Chapter 5, Conservation Strategy. These actions include
avoiding disturbance of nesting marbled murrelets through seasonal restrictions in Condition 6,
surveying all modeled potential habitat prior to harvest in Conditions 7 and 8, and limits on harvest
in Condition 9 and Conservation Measure 5. The acres of habitat impacts described in Section 4.5.2,
Impacts of the Taking, include acres that would be disturbed from the other covered activities
conducted within the framework of the treatment allocations and associated operations standards,
conservation measures, and conditions (i.e., habitat effects are counted but not quantified
separately).

4.5.1.7 Effects on Critical Habitat

Less than 5 acres of designated marbled murrelet critical habitat overlap with the permit area.
These 5 acres will be avoided by covered activities because they are a result of geographic
information system (GIS) boundary layers incorrectly overlapping near Loon Lake, resulting in no
effect on critical habitat. The HCP is expected to complement these critical habitat areas by
providing a large block of high-quality marbled murrelet nesting habitat near high-density marbled
murrelet foraging areas along the Oregon Coast.

4.5.2 Impact of the Taking

Incidental take of marbled murrelet through nest site disturbance and possible nest site destruction
has been minimized through the habitat protections described in Chapter 3, Covered Activities, and
through conservation measures and conditions defined in Chapter 5, Conservation Strategy. The
approximately 2,669 acres of modeled potential habitat present in areas subject to extensive
treatments (described in Section 4.5.1.5, Nesting Habitat Harvest and Thinning, and Table 4-6)
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represent 13% of the total modeled potential murrelet habitat in the permit area and just 7% of the
total modeled potential and occupied marbled murrelet habitat (2,669 acres of 39,768 acres). In
areas subject to Intensive allocations, 51 acres of modeled potential habitat are present, which
represents approximately 0.13% of the total designated occupied or modeled potential habitat in
the permit area. Collectively, there are 2,720 acres of designated occupied and modeled potential
habitat in areas subject to extensive and intensive treatments, representing 7% of the total
designated occupied or modeled potential habitat in the permit area.

The HCP monitoring program is not sufficient to provide full “clearance” surveys to document the
absence of marbled murrelet from areas adjacent to modeled potential habitat not yet surveyed for
occupancy, or in areas where forest is too young or incontiguous to have been classified as modeled
potential habitat as of 2020. As described in Section 4.5.1.1, Nest Site Disturbance, a conservative
estimate suggests up to 2,100 acres of adjacent lands could be exposed to potential disruption
effects from covered activities conducted within 110 yards of suitable nesting habitat for marbled
murrelet. The proportion of this disturbance zone that contains suitable habitat actually occupied by
unknown (unsurveyed) marbled murrelet nests is likely to be lower than this estimate.
Cumulatively, the harvest of existing and new ingrowth habitat in the extensive treatment areas
could affect approximately 10,669 acres of marbled murrelet nesting habitat (100 years old or older
[as of 2025]) over the permit term; 2,669 acres of this habitat is already modeled potential habitat
that would need to be surveyed prior to the first entry. If marbled murrelets are found within those
stands then they will be designated occupied and afforded those protections. As summarized in
Section 4.5.1, Sources, Types, and Amount of Take, the conservation strategy includes several
conservation measures and conditions to avoid, minimize, and mitigate effects on marbled murrelet,
including Conservation Measures 3 and 5 and Conditions 6 through 9. Collectively, these measures
are anticipated to result in a demonstrable net increase in marbled murrelet habitat over the permit
term, offsetting direct habitat loss, as well as indirect effects related to edge to the maximum extent
practicable. In addition, conservation measures will ensure that overall habitat value for the permit
area never drops below pre-permit conditions. Therefore, while there would be short-term,
localized impacts associated with the covered activities, these would not result in adverse impacts
on marbled murrelet populations at the level of the permit area over the course of the permit term.
It follows that the impact of the taking would not likely affect marbled murrelet populations in the
context of the Oregon Coast Range or range-wide distributions.

4.6 Effects Analysis for Oregon Coast Coho
4.6.1 Sources and Types of Take

The covered activities described in Chapter 3, Covered Activities, including upland timber harvest;
road construction, maintenance, and vacating; thinning in riparian areas; upgrading or removing
passage barriers; supporting activities; and the conservation strategy could result in the following
categories of stressors on Oregon Coast coho, each of which has the potential to result in take.

o Changes to ecological processes that result in a reduction or modification of habitat. These
include changes in stream habitat features (e.g., pools, off-channel habitat, side channels,
spawning and incubation habitat) due to a reduction in large wood available for recruitment and
bed alterations due to sedimentation, as well as changes in water quality and quantity, including
temperature and suspended sediment.
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e Reduced access to suitable habitat due to existing barriers (e.g., undersized culverts, large jump
heights).

e Direct disturbance, injury, or mortality of individuals because of in-water work, handling or
crushing/entrainment by equipment, management-related debris flows,* humans, or felled
trees.

These stressors are categorized in this manner to facilitate a meaningful assessment of the effect
pathways for Oregon Coast coho. The following sections describe the effects pathways associated
with each of the stressors that result from the covered activities. Vulnerability of coho to take by the
described activities is dependent on life stage, residence time in the aquatic system, location in the
aquatic system, and timing of covered activities. These factors are considered below.

4.6.1.1 Habitat Modification

Management of riparian areas in the permit area is designed to provide the suite of ecological
processes needed for a productive aquatic ecosystem, as well as minimize effects on the aquatic
environment from the covered activities.

As described in Chapter 3, Covered Activities, and Chapter 5, Conservation Strategy, RCAs (buffers) in
the permit area will be established on fish-bearing streams and some non-fish-bearing streams to
protect and promote ecological processes needed to support Oregon Coast coho (Table 4-7). The
RCAs were designed to maintain high wood recruitment potential to create and support needed
habitat conditions for coho in the permit area and in downstream areas outside the permit area. The
RCA strategy is based on relevant science, much of which was reviewed and discussed by Reeves et
al. (2018) in the science synthesis for the Northwest Forest Plan. Establishing RCAs will also provide
protections against increased water temperatures, regulate sediment transfer, and filter chemicals
and other pollutants. However, part of the research design is to determine how various levels of
riparian thinning could benefit coho over time, which may cause short-term impacts on coho and its
habitat, depending on the magnitude and location of thinning treatments.

Overall, the riparian buffering strategy and upland harvest limits will minimize habitat
modifications and are expected to provide a net benefit to coho over the permit term and minimize
the likelihood of take. Each of these parameters and the potential effects and benefits under the HCP
are discussed below.

4 Debris flows are fast-moving landslides often referred to as mudslides, mudflows, or debris avalanches. Debris
flows typically start on steep slopes as shallow landslides that liquefy and quickly pick up speed.
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Table 4-7. Widths of Riparian Conservation Areas by Stream Type and Adjacent Allocation

Stream Type 2 Adjacent Allocation Width (feet) b

Fish-Bearing (FB) CRW 200
MRW Volume Replacement, Flexible Extensive (in
Big Creek subwatershed), and all allocations
along Lower West Fork Millicoma River mainstem

MRW Flexible, and Flexible Extensive (outside of 120
Big Creek subwatershed), and Reserves,

Extensive, and Intensive in the MRW Lower

Millicoma River subwatershed (nonmainstem)

MRW Reserves, Extensive, and Intensive (outside 100

of the Lower Millicoma subwatershed)
Perennial Non-Fish- CRW Reserves 200
Bearing (PNFB) MRW Volume Replacement, and Flexible

Extensive (in Big Creek subwatershed)

All Other MRW Allocations 50
High Landslide Delivery =~ CRW Reserves 200
Potential (HLDP) ¢ MRW Volume Replacement, and Flexible

Extensive (in Big Creek subwatershed)

All MRW Allocations in the Lower West Fork 120

Millicoma subwatershed

All Other MRW Allocations 50
Non-Fish-Bearing Non- All Allocations 0

Perennial (XNFB) ¢

a Stream types are defined based on fish presence, perenniality, and susceptibility to landslide-associated debris
flows that deliver wood and sediment to fish-bearing streams.

b All RCA widths are horizontal distance.

¢Non-fish-bearing streams that comprise 25% of the total non-fish-bearing channel wood delivery budget to fish-
bearing streams.

dNon-fish-bearing non-perennial streams that are not HLDP.

Large Wood Recruitment

A common issue in western Oregon is the lack of instream wood. Reduced instream wood is the
result of removing trees in riparian zones around streams and rivers over time for timber harvest,
as well as the long-standing practice of clearing debris and logjams from river channels (Stout et al.
2012). NMFS (2016) identifies the loss of stream complexity, which is created through inputs of
large woody material, as a primary limiting factor for coho salmon.

Large wood? is essential to maintaining natural stream processes and is an important component of
high-quality aquatic habitats for coho salmon. The physical and biological roles large wood plays in
shaping stream ecosystems have been well studied and documented (e.g., Maser and Sedell 1994;
Gurnell et al. 2002; Swanson et al. 2021). Trees that die and fall into and near streams, such as in
floodplains and wetlands, regulate sediment delivery, transport, and composition, as well as the
inflow of nutrients and water; influence channel complexity and stability, total pool volume and
area; and provide refugia and cover for fish (Bisson et al. 1987; Gregory et al. 1991; Hicks et al.
1991; Ralph et al. 1994; Bilby and Bisson 1998; Reeves et al. 2018). Large wood originates from

5 Large wood is generally defined as logs with a diameter greater than 4 inches and at least 6 feet in length.
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trees in streamside forest stands and enters the channel following floods, erosion, windthrow,
beaver activity, and disease or natural mortality. Large wood can include whole trees with limbs and
intact rootwads or portions of trees with or without limbs or rootwads. Large wood promotes
instream channel complexity by facilitating the creation of vital hydrologic features including pools,
gravel bars, and off-channel areas like side channels and backwaters, all of which provide essential
habitats for Oregon Coast coho. Large wood is especially important for the formation of pool
habitats. For example, Reeves et al. (2016) found that large wood formed roughly 65% of pool
habitat in a study on an Oregon Coast stream.

Large woody material also influences the storage and movement of sediments through the aquatic
environment. Hydrologic features created by large wood increase the capacity of a stream or river to
store fine sediments and gravels by slowing bedload movement and promoting deposition across
the floodplain. Tree roots and large wood can also improve streambank stability by slowing water
velocity, reducing or preventing channelization and bed and bank scour. Moreover, the presence of
instream wood has been shown to improve habitat conditions for juvenile coho salmon by
stabilizing streambed substrate and reducing velocities (Bair et al. 2019) and creating important
summer and winter rearing habitats. Large wood creates refuge areas where fish can avoid
predators and warm temperatures during the summer. Similarly, pools with large wood have been
shown to be important refuge habitat for juvenile salmonids during the winter when high flows and
flooding occurs (Bustard and Naver 1975).

Studies have also consistently found that higher densities of large wood leads to improved habitat
complexity and higher densities of rearing salmonids. For example, Jones et al. (2014) found coho
salmon rearing densities increased by 32% 6 years following large wood augmentation in western
Oregon streams. Finally, juvenile salmonids residing in areas with abundant and complex large
wood features have been observed moving shorter distances and less frequently than those residing
in wood-deprived areas (Roni and Quinn 2001). Higher densities of large wood increase habitat
complexity, improve channel stability, increase nutrient input, and increase aquatic invertebrate
habitat (e.g., food for coho), meaning rearing juveniles do not need to move to locate food or refuge
when large wood is abundant. Reduction of instream large wood can have negative physiological
and behavioral effects on coho salmon by via habitat impacts resulting in reduced growth, survival,
and reproduction; increased stress, disease, and predation; altered migration, movement, and
distribution; and decreased diversity and resilience (Opperman et al. 2006).

Nearly all sources of wood recruited directly to fish-bearing streams are concentrated within 200
feet of stream edges (Welty et al. 2002). Additional wood is also recruited via upslope processes
such as debris flows. However, wood recruited by debris flow processes are widely distributed
across the forest and routed through the non-fish-bearing stream network. Despite this dispersed
distribution, the densest non-fish-bearing wood sources tend to be concentrated near the fish-
bearing streams they are tributary to due to the routing and aggregating effects of the non-fish-
bearing stream network. Wood recruitment estimates for the permit area are based on the model
ElliottSFWood, developed by Dr. Dan Miller of Earth Systems Institute. A brief description of the
model is included here, but a full description of the model methods, assumptions, and results is
included in Appendix E, Wood Modeling. The model estimates the following.

e The relative proportions of total wood recruitment attributable to treefall recruitment directly
into fish-bearing streams (i.e., stream-adjacent mortality).

o Shallow transitional landslide recruitment to fish-bearing streams.
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e Treefall recruitment that accumulates in non-fish-bearing channels and that is subsequently
transported by periodic debris flow to fish-bearing streams.

e Shallow transitional landslide recruitment that is transported forthwith through non-fish-
bearing channels to fish-bearing streams, or that is deposited in non-fish-bearing stream
channels and is subsequently transported by periodic debris flows to fish-bearing streams
(Appendix E, Wood Modeling).

This was then integrated with the large wood source-distance relationships described by McDade et
al. (1990) in a GIS environment to estimate potential protected wood recruitment, which is the
quantity of large wood that could be recruited to fish-bearing streams via adjacent riparian areas
and debris flow process (Appendix E, Wood Modeling). The model assumes, based on McDade et al.
(1990) and a 200-foot site-potential tree height, the following (see Table 4-7 for RCA widths).

e 60% of full-potential wood recruitment is protected by 50-foot RCAs.

e 85% of full-potential wood recruitment 